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CARPET CLEANING MACHINE
Jerry Wright, Jamaica, N.Y., assignor to LB.X., Inc.,
Hempstead, N.Y., a corporation of New York
Filed Mar. 2, 1965, Ser. No. 436,550
11 Claims. (Cl. 51—174)

ABSTRACT OF TiE DISCLOSURE

A carpet cleaning machine is disclosed having a sup-
porting frame, and means carried by first areas of the sup-
porting frame for supplying compressed air to areas on
the carpet located beneath the first areas and from which
foreign particles are to be removed. The carpet cleaning
machine also includes in the supporting frame means for
causing ultrasonic vibratory movements in the compressed
air so as to detach the foreign particles from the carpet
areas and suspend the same in the compressed air. Finally,
the supporting frame carries suction or vacuum means at
second areas spaced and separated from the first areas of
the supporting frame for removing the detached foreign
particles when the carpet cleaning machine is moved for-
ward or backward so that the second areas are above the
carpet areas to be cleaned.

The present invention relates to carpet cleaning ma-
chines.

More particularly, the present invention relates to that
type of carpet cleaning machine which is adapted to be
used in situ.

Although carpet cleaning machines of this general clas-
sification are indeed very well known and highly devel-
oped, nevertheless they suffer from various defects. In the
first place, it is still extremely difficult to thoroughly re-
move dirt particies from a carpet. It is, of course, known
to apply a rotary brush to a carpet, but experience has
proved that this alone will not effectively eliminate the dirt
even when used in connection with a vacuum which with-
draws the particles raised from the carpet by the brush.
Also, it is known to provide devices which are capable of
mechanically beating a carpet simultaneously with the
brushing thereof and the application of a vacuum thereto,
but such devices also have not proved to be very effective
and at the same time create a considerable amount of wear
on the carpet in connection with the cleaning thereof.
In addition, these devices make the carpet cleaner difficult
to move about and also create the danger of undesirable
impacts on areas adjoining the carpet, such as thresholds
which, if made of marble or the like, can be seriously
damaged by the beaters.

Another serious drawback which is encountered with
converntional carpet cleaning machines is that from time
to time there are encountered localized areas on the carpet
which have hard-to-clean spots, stubborn dirt or stains,
and since it is not worthwhile to clean the entire carpet, as
by conventional foam or drycleaning processes to which
the entire carpet must be subjected, the stains or stubborn
dirt remain in the carpet until such a time as it is decided
that it is worthwhile to effect a major cleaning operation
on the entire carpet.

It is accordingly a primary object of the present inven-
tion to provide a carpet cleaning machine which will avoid
the above drawbacks.

In particular, it is an object of the present invention to
provide a carpet cleaning machire which is capable of
very thoroughly and effectively raising, into the immediate
atmosphere of a carpet, particles which are embedded
therein, without, however, physically beating the carpet
with solid beaters or the like.

Furthermore, it is an object of the present invention to
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provide a carpet cleaning machine which will not only
very effectively raise, into the immediate atmosphere of
the carpet, particles to be cleaned away from the latter,
but which in addition will reliably carry away these parti-
cles with a suitable vacuum.

Furthermore, it is an object of the present invention
to provide, for a machine of this type, rotary brushes ca-
pable of brushing the pile of the carpet, if the carpet
is of the type which has a pile, as well as capable of pro-
pelling the machine along the carpet, so that the operator
of ithe machine need not exert any particular physical en-
ergy beyond that required to guide the machine along a
desired path.

In addition, it is an object of the present invention to
provide a carpet cleaning machine of the above type
which makes it possible for the operator to selectively
apply to localized areas of the carpet, or to the whole
carpet, a drycleaning agent which will effectively elimi-
nate stubborn dirt or stains, so that the operator, when
using the machine of the invention, has the option of pro-
viding localized cleaning action with drycleaning agents.
to selected areas of the carpet.

Furthermore, it is an object of the present invention to
provide a carpet cleaning machine which can be applied
to a carpet which is being cleaned without any preliminary
preparation of the carpet and which at the same time
leaves the carpet in a condition where the carpet is ready
to be used immediately after the carpet has been acted on
by the machine of the invention.

In particular, it is an object of the present invention to
provide a structure capable of applying to the immediate
atmosphere in which a carpet is situated ultrasonic vibra-
tory emergy which will very effectively suspend in the im-
mediate atmosphere of the carpet particles to be cleaned
away from the latter.

Thus, the invention primarily relates to a carpet clean-
ing machine in which a vibration means is provided for
producing ultrasonic vibratory motion in the immediate
vicinity of the carpet for suspending into the immediate
atmosphere of the carpet, particles to be cleaned away
from the latter, and a vacuum means cooperates with this
immediate atmosphere of the carpet for drawing away the
particles suspended by the means which produces the ultra-
sonic vibratory motion in the immediate atmosphere of
the carpet. This vibration means takes the form of an
electrical transducer capable of converting electrical en-
ergy into mechanical or vibrational energy.

The invention is illustrated by way of example in the
accompanying érawings which form part of the applica-
tion and in which:

FIG. 1 is a side view of one possible carpet cleaning
machine according to the present invention;

FIG. 2 is a top plan view of a control box, FIG. 2 illus-
trating the various controls accessible to the operator at
the top of the control box;

FIG. 3 is a front view of the machine of the invention
on an enlarged scale as compared to FIG. 1;

FiG. 4 is a longitudinal sectional elevation of the ma-
chine illustrating the various components thereof;

FIG. 5 is a plan view of the machine of FIGS. 1-4
as it appears when looking at the underside of the
machine;

FIG. 6 is a schematic sectional elevation of one possible
structure of an electromagnetic transducer forming part
of the machine of the invention.

‘The carpet cleaning machine of the present invention
is capable of being used for all carpets and utilizes ultra-
sonic frequency agitation in a compressed air medium,
with or without an abrasive agent or liquids, to vacuum
and dryclean a carpet in one operation, and after the
carpet has been cleaned by the machine of the invention
it can be used immediately,
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The ultrasonic carpet cleaning machine of the present
invention incorporates the principle of cavitation. The
machine includes an oscillator-amplifier which produces
a sound wave in the medium of transmission, which wifl
almost invariably be compressed air, The vibrations of the
oscillator cause molecules of the surrounding air to vi-
brate back and forth about an average position. Each
particle transmits motion to an adjoining particle and then
returns to approximately its original position. Therefore,
while the particles in the atmosphere, which are set into
vibratory motion, move back and forth in the same local-
ized space, nevertheless the sound wave continues to
travel away from the oscillator, and since each particle
transmits motion to an adjoining particle the particles are
very effectively suspended, so that when this type of in-
fluence is applied directly to the surface of a carpet which
is to be cleaned, the atmosphere in the immediate vicinity
of the surface will have particles to be cleaned from the
carpet suspended into this atmosphere. In order to achieve
this latter type of ultrasonic vibration the structure of
the invention includes a transducer which converts elec-
trical energy into mechanical or vibrational energy.

In order to remove the particles which are suspended
in this way the machine of the invention uses the vacuum
cleaner principle, and in addition to utilizing ulirasonic
vibration for suspending particles in a compressed air
medium the machine of the invention is capable of apply-
ing a dry catalyst to the pile or flat fabric of a carpet in
order to clean the latter without the use of liguid solvents.

Thus, the machine of the present invention is capable
of vacuuming, cleaning, pile brushing, and revacuuming
a carpet in one operation in such a way that the carpet can
be used immediately upon completion of the cleaning
operation without any additional preparation for use.

Referring now to the drawings, the structure illustrated
in FIG. 1 includes the carpet cleaning machine 19 which
has a lower support means 12 provided with a hollow
underside to be directed toward and to be located imme-
diately over the carpet which is to be cleaned. The ma-
chine 18 can have a generally cylindrical configuration
extending upwardly from the flat lower head portion or
support means 12, and the top of the machine can be
provided with a cover 14 which can be removed in any
suitable way so as to provide access to a vacuum can-
nister which can be removed from time to time and in
which the removed dirt accumulates. In addition, re-
moval of the cover 14 gives access to a container for a
supply of abrasive, as described below.

A pair of parallel elongated handlebars 16 are pivotally
connected at 18 to directly opposed parts of the machine
16 at the exterior thereof, and the connection 18 is
preferably one which permits the handlebars 16 to be
removed whenever desired. The handlebars 16 thus have
a common turning axis and are capable of swinging com-
pletely over the machine 10 so as to be situated on either
side thereof, which is to say either at the front or the
rear thereof. The outer ends of the handlebars 16 are
interconnected by a transverse guide handle 2§, and one
of the handlebars 1é carries a suitable abrasive control
22 which is adjacent transverse guide handle 20 so that
the hand of the operator which engages the guide handle
26 can also very conveniently actuate the abrasive con-
trol 22.

Mounted between and carried by the handlebars 16 is
an ultrasonic oscillator 24 of known construction, this
unit 24 including, an amplifier, in addition to the uiltra-
sonic oscillator, so that this unit 24 is capable of control-
ling the frequency and power of transducers located in
the operating head 12. On the top face of the unit 24 are
situated various dials, meters, and controls for all of the
electronic operations, as will be apparent from the de-
scription of FIG. 2 below.

It is to be noted that when the handlebars 16 are swung
over the top of the machine 18 so as to be situated in a
reverse position, the unit 24 is capable of swinging with-
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out interfering with the machine 18 so that the unit 24
is always situated at a location accessible to the operator.
The ends of the unit 24 are pivotally connected to the
handlebars 16 and the unit 24 is connected to the struc-
ture in the operating head 12 through a coaxial cable 26
which has plugs enabling the separate units to be very
easily transported. The unit 16 contains the operating mov-
able parts of the machine. The unit 24 has a frictional
fit at its pivotal connections with the handlebars 16 which
enables the coaxial cable 26 to maintain the unit 24 in a
substantially upright attitude irrespective of the angular
position of the handlebars 16.

Referring now to FIG. 2, it will be seen that there
are situated at the top of the control unit 24, which is
an ultrasonic oscillator and amplifier for control of fre-
quency and power, as pointed out above, a pair of meters
28 and 30 for respectively indicating amplifier power and
frequency control. Also, there are accessible at the top
of the unit 24 several om-off switches. Thus, there is
shown at the lower right portion of FIG. 2 an on-off
switch 31 capable of switching the entire power on or
off. Next to the switch 31 is situated a switch 32 for
the vacuum and compressor. Next to the switch 32 is
situated an abrasive feed switch 34 which is connected
with the abrasive control 22 through suitable electrical
conductors. An on-off oscillator switch 36 is located next
to the switch 34, and finally there is situated at the other
end of the top face of the unit an on-off amplifier switch
38 enabling the amplifier to be turned on and off.

Referring to FIG. 3, where the machine is shown in a
front elevation on an enlarged scale as compared to
FIG. 1, it will be seen that the machine 10 is provided
with a cylindrical shielded cover 40 for the cannister and
for the vacuum structure and motors. The handlebars
16 are fragmentarily illustrated in FIG. 3, and any suit-
able known pivot assemblies 18 enable the handlebars
16 to be turned through a very large angle which is sub-
stantially more than 180° so that the handlebars 16 can
be swung over the top of the machine to extend either
forwardly or rearwardly.

FIG. 3 also shows the operating head or support means
i2 which has a hollow underside directed downwardly
toward the carpet which is to be cleaned, and in addition
there may be seen in FIG. 3 portions of rotary brushes
42 which engage the carpet for brushing the pile thereof,
and which also act to direct suspended particles to the
vacuum means to be withdrawn by the latter.

As may be seen from FIG. 4, the lower operating
head or support means 12 supports several brushes 42
for rotary movement, and these brushes, by frictional
engagement with the carpet, are capable of propelling
the machine so that the operator need only guide the
machine by the handles 16 and need not exert the power
required for advancing or retracting the machine. The
vacuum means includes a plurality of vacuum ducts 44,
extending upwardly from the interior hollow space of the
operating head 12, this latter interior space of course
being directed downwardly to the rug which is to be
cleaned, and the vacuum means includes a vacuum im-
peller 46 driven by a motor 48 carried by the support
means 12 between the ducts 44 on any suitable support-
ing structure. The shaft of the motor 48 is of course di-
rectly connected to the coaxial vacuum impeller fan 46,
and this fan when rotating sucks air up through the ducts
44, so that particles suspended in the immediate at-
mosphere of the carpet will be sucked up through the
ducts 44, The rotary vacuum impeller fan 46 delivers
the particles into a vacuum tank or cannister 50 situated
underneath the removable cover 48 and supported over
the impeller on a suitable supporting framework in a
manner enabling an opening of the container or cannister
50 to communicate with the pressure side of the impeller
from which the particles sucked through the ducts 44 are
delivered into the cannister 56, this cannister itself being
of well known structure.
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Situated beneath the cover 40, beside the cannister 59,
is a container 52 which contains a supply of abrasive, and
a duct means 54, 54A in the form of a suitable system
of tubes extends downwardly from the container 52 and
communicates with the hollow underside of the support
means 12. The system is such that whether the abrasive
is being supplied or not, ducts 54A supply compressed
air only while ducts 54 supply compressed air or abrasive
under air pressure as desired.

The motor 48, in addition to driving the vacuum im-
peller 46, drives an abrasive impeller 56 which is situ-
ated just beneath the motor 48 and which is also co-
axially fixed to the shaft thereof, and of course this im-
peller communicates with the duct system 54, 54A and
withdraws abrasive from the container 52 and delivers
it under pressure through the ducts 54 onto the carpet
for cleaning the laiter while continucusly feeding air
under pressure to the carpet area within the space (FIG.
5) defined by the head 12.

The support means 12 supports below the abrasive im-
peller 56 a second electric motor 58 which is connected
through a suitable transmission 69, including pulleys and
belts, to the rotary brushes 42 for rotating the latter.
Also situated at the underside of the support means 12,
in the hollow interior thereof, are three pairs of ultra-
sonic transducers 62.

The arrangement of the structure at the hollow under-
side of the support means 12 is apparent from FIG, 5
which shows the peripheral edge of the operating head
which forms the outer periphery of the machine at its
bottom end and which defines the outer limits of the
hollow intericr space 66 which communicates with the
atmosphere immediately over the carpet which is to be
cleaned. As is apparent from FIG. 5, the several rotary
brushes 42 are arranged at the cormers and at the cen-
ter of the space 65 while the vacuum ducts 44 are ar-
ranged in pairs at the front and rear, and it is clear that
the rotary brushes 42 will direct particles into the vac-
uum ducts 44. The bottom open ends of the abrasive
ducts 54 are illustrated in FIG. 5 in the immediate vi-
cinity of the central rotary brush unit 42. Also, FIG.
5 illustrates the arrangement of the transducers 62 sur-
rounded by the eniry ends of vacuum ducts 44 which
extend downwardly to the lowermost place of the trans-
ducers 62 and adjacent brush assembles 42. The entire
area bounded by the peripheral downwardly directed wall
of the operating head 12, so as to define the space €6,
is under vacuum and in effect forms one large vac-
vum doct communicating with the several individual
ducts 44,

Referring to FIG. 6, it will be seen that the details
of one of the transducers 62 are illustratad therein. Each
transducer is situated in the wall of the operating head 12
and includes a sunitable outer housing 64 carrying at
its bottom end a diaphragm assembly 6. This diaphragm
assembly is fixed with a cylindrical ring 68 which sur-
rounds a primary coil 78. Situated over the coil 7¢ are
a pair of field coils 72, and the top end of the unit 62
extends just above the top surface of the operating head
12 and is provided with air outlets 74 communicating
with the atmosphere over the operating head 12. The
field coils 72 and primary coil 78 are connected via elec-
trical conductors (not shown) through the outer hous-
ing 64 to make suitable connection to the coaxial cable
26.

In each electromagnetic transducer 62, voltage is in-
duced in the primary moving coil 70 by transformer ac-
tion between the coil 70 and the cylindrical ring 68. The
primary coil 79 receives a signal from the osciilator,
and this signal is induced in the ring 68 by transformer
action so as to cause the diaphragm 69 to vibrate. The
field coils 72 receive direct current and thus provide a
steady magnetic field.

In operation, current (115 volts AC current at 60
cycles, for example) is sent to the oscillator of the unit
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24 and is transformed to wultra-high frequency which
is fed to the transducer 62. At the same time the current
is fed to the motors 48 and 58 causing the impeller fan
46 to rotate so as to produce a vacuum which will suck
up particles which have been suspended by the trans-
ducers 62. The motor 58 drives the brushes 42 which
in addition to brushing up the pile, if there is a pile,
serve to direct suspended particles, which have been
placed in suspension by the transducers, into the vac-
uum ducts 44.

The motor 58 preferably drives the brushes by clutch
type control belt assembly which allows the pushing
and pulling of the machine by the operator, although the
machine does not require the physical force by the op-
erator to proceed in any particular direction because the
brushes are directly in contact with the carpet and there-
fore propel the machine by friction. Any suitable wheels

a2y be carried by the operating head 12 at its exterior
for supporting the machine, and the elevation of the
wheels could be such that the rotary brushes can di-
rectly engage the carpet so as to frictionally propsl the
machine.

At the same time as the vacuum pressure is being
created and the brushes rotated, impeller 56 supplizs
air under pressure into space 66 through ducts 54 and
S54A. The pressurized air is then supplied in the area
of the transducers and acts as the medium in which the
vibrational energy of the transducer operates. Ducts 54
communicate with the container 52 of the supply of
abrasive and are capable of delivering a catalyst in the
form of a silicone based powder, for example, and
through these ducts 54 it is possible for the operator to
selectively apply to the carpet or to areas thereof a
drycleaning agent of the above type which will effectively
clean localized areas, for instance.

The feeding of the sbrasive is determined by mani-
pulation of the control 22 shown in FIG. 1, so that the
operator of the machine determines the feeding of the
abrasive. However, it is not possible to feed any abrasive
until after the abrasive. feed switch 34 on the control
unit 24 has been turned on by the operator, and such
a control by the switch 34 is necessary in order to pre-
vent continua] feed of abrasives when feeding therecf
is not desired.

What I claim is: ‘

1. In a carpet cleaning machine, support means hav-
ing a hollow underside adapted to be placed over a car-
pet which is to be cleaned, a plurality of rotary brushes
carried by said support means in said hollew underside
thereof at first areas and adapted to engage a carpet
for brushing the latter as well as for advancing the ma-
chine along the carpet, means carried by said support
means in said hollow underside thereof at second areas
spaced and separate from said first areas for supplying
compressed air to areas of said carpet beneath said szc-
ond areas, ultrasonic transducer means carred by said
support means also at said hollow underside thereof ad-
jacent said second areas for providing ultrasonic vibra-
tory movements in the compressed air so as to suspend
therein particles to be cleaned away from the carpst,
and vacuum means carried by said support means ad-
jacent said first areas for carrying away particles sus-
rended by said ultrasonic means.

2. In 'a machine as recited in claim 1, said vacuum
means including ducts carried by said suppcrt means,
communicating with the hollow underside thereof, and
extending upwardly from said support means, said brushes
directing particles suspended by said ultrasonic trans-
ducer means to said ducts, and a removable canister for
receiving the particles, said ducts being situated beneath
said canister.

3. In a machine as recited in claim 2, motor means
carried by said support means between said ducts, vac-
uwum impeller means driven by said motor means and
Iocated over said ducts between the latter and said canis-
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ter for sucking air up through said ducts and delivering
it into said canister, said motor means and impeller as
well as said ducts forming part of said vacuum means,
and transmission means transmitting a drive from said
motor means to said rotary brushes for rotating the
latter.

4. A movable carpet cleaning machine, which com-
prises: support means, means carried in first areas of
said support means for supplying compressed air to areas
of said carpet located beneath said first areas and from
which foreign particles are to be removed, means car-
ried by said support means adjacent said first areas for
providing ultrasonic vibratory movements in the com-
pressed air so ms to detach foreign particles from said
carpet areas and suspend the same in said compressed
air, and suction means carried by said support means at
second areas spaced and separated from said first areas,
said suction means removing the detached foreign par-
ticles from said carpet areas when said machine is being
moved so that the second areas are above said carpet
areas.

5. A carpet cleaning machine according to claim 4,
which includes: rotary brush means cooperating with
said suction means for directing suspended particles to
said suction means.

6. A carpet cleaning machine according to claim 5,
wherein said rotary brush means are adapted to brush
the pile of the carpet. i

7. A carpet cleaning machine according to claim 4,
which includes means for selectively applying a dry
catalyst to the carpet for cleaning the same.

8. In a carpet cleaning machine as recited in claim 7,
said dry catalyst being in the form of an abrasive.

@, In a carpet cleaning machine as recited in claim 8,
said abrasive being in the form of a silicone based
powder.

16. In a carpet cleaning machine, support means hav-
ing a hollow underside adapted to be placed over a car-
pet which is to be cleaned, a plurality of rotary brushes
carried by said support means in said hollow underside
thereof and adapted to engage a carpet for brushing the
latter as well as for advancing the machine along the
carpet, ultrasonic transducer means carried by said sup-
port means also at said hollow underside thereof for
providing wultrasonic vibratory movements in the im-
mediate atmosphere of the carpet to be cleaned so as to
suspend in this atmosphere particles to be cleaned away
from the carpet, vacusm means for carrying away par-
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ticles suspended by said ultrasonic means, said vacuum
means also being carried by said support means, said
vacuum means including ducts carried by said support
means, communicating with the hollow underside there-
of, and extending upwardly from said support means,
said brushes directing particles suspended by said ultra-
sonic transducer means to said ducts, a removable canis-
ter for receiving the particles, said ducts being situated
beneath said canister, motor means carried by said sup-
port means between said ducts, vacuum impeller means
driven by said motor means and located over said ducts
between the latter and said canister for sucking air up
through said ducts and delivering it into said canister,
said motor means and impeller as well as said ducts form-
ing part of said vacuum means, transmission means trans-
mitting a drive from said motor means to said rotary
brushes for rotating the latter, container means situated
adjacent to said canister, means for containing a supply
of abrasive, duct means extending from said container
means to said hollow underside of said support means,
and second impeller means driven by said motor means
and communicating with said duct means for withdrawing
abrasive from said container and transporting it through
said duct means to the hollow underside of said support

= means to be applied to a carpet for drycleaning the latter.

11. In a machine as recited in claim 1€, handle means
operatively connected to said support means for con-
trolling the ‘direction of movement thereof along a car-
pet to be cleaned, and means carried by said handle
means at a location accessible to the hand of the opera-
tor controlling the flow of abrasive through said duct
means at the option of the operator.
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