
EP 0 208 401 B1 Description Technical Field 5     This invention relates to
the field of cleaning devices, and more particularly relates to a new and
improved automatic cleaning device having improved electro-mechanical
characteristics for cleaning, polishing, scrubbing or the like. In the
preferred form illustrated, the device embodies a periodontal (e.g. tooth
brush) device constructed and arranged to reduce oral debris, calculus
formation, and periodontal disease. 10 Related Patents The present
invention constitutes a modification of applicant-assignees' prior United
States Patent No. 16 4,156,620 granted May 29, 1979. Such patent
constitutes a continuation-in-part of Serial No. 489,812, filed July
18,1974, now abandoned. Background of the Invention 20 Heretofore, it has
been known to provide various types of powered brush devices for cleaning,
polishing, scrubbing or the like. Such devices have formal application, for
example , in cleaning, polishing, and scrubbing items including cuticles,
jewelry, housewares (e.g. utensils), teeth or the like wherein there Is a
need to treat small and/or relatively inexcessible surfaces which are
curved as well as flat. In cleaning 25  teeth for example, prior powered
tooth brushes have included tufts and bristles moved In a rotary, arcuate,
reciprocating, or orbital path by a power mechanism and on larger paths by
hand movement. Another design Includes powered brushes In which the brush
head Is substantially stationary and individual tufts are mechanically
rotated along their own axis but unidirectionally. Such prior powered
brushes, for example, are disclosed In U.S. Patent No. 2,215,031 to N.
Elmore wherein the individual tufts of the brush head 30  continuously
rotate In one direction. Because of this unidirectional rotation, the
individual tufts of these bristles tend to "run-out" of the crevices
between large surfaces of teeth. In the mouth, the Interproximal crevices
and irregularly shaped openings make it difficult to Insert the tufts of
the brush into the crevices at right angles due to the curvature of the
dental arch. This tendency to move out of a crevice of indentation impairs
the cleaning efficiency of the toothbrush because the tuft Is difficult to
position within a crevice for 35  an amount of time adequate to achieve
removal of foreign matter deposited within the crevice. In
applicant-assignees prior U.S. Patent No. 4,156,620, the
electric-toothbrush disclosed includes means for rotating at least one tuft
about its central axis in a controlled reciprocating manner whereby
adjacent tuft is rotated a predetermined number of turns in one direction
and then rotated a predetermined number of turns in the opposite direction
relative to an adjacent tuft. 40     More specifically and as disclosed In
said prior patent, in a preferred embodiment of the Invention there is
provided a plurality of tufts of filaments, and each of the tufts is
rotated about its own axis in a controlled and predetermined manner. In
particular, each tuft is rotated in a controlled reciprocal fashion and
Immediately adjacent tufts are counter-rotated. The tufts are rotated about
their central axis in a first direction from a generally neutral position
of maximum projected length to a position of maximum filament 45  twist so
that the projected length of the tuft diminishes and the tuft is stiffened
for effective power transmission, and the tufts are reciprocally rotated
about their central axis from the position of maximum filament twist. The
last step of reciprocal rotation moves the filaments In each reciprocating
cycle from a position of maximum twist in a first direction and a minimum
projected length to a position of maximum twist in a second direction in
generally the same minimum projected length, and then back to a position of
so  maximum twist in a first direction and a minimum projected length while
three times passing through a general neutral position of maximum projected
length. This matter produces a sweeping action as well as a "pumping"
action to force the tuft filaments into a positive gripping the work
surface whether it be curved or flat resulting in an effective cleaning
thereof. As in said prior patent and to enable confining of the tufts on
the work surface or, for example, within 65 the interproximal crevices for
a period long enough to attain thorough cleaning, each individual tuft is
reciprocally rotated. in a periodontal application, for example, this
rotation is commenced in one angular direction for a distance sufficient to
produce both effective energy transfer and lateral movement of the tuft
across the interproximal crevice to clean both approximal (mesial and
distal) surfaces, but less than the 2    EP 0 208 401 B1 



amount which would give rise to "run-out" of the tuft and expulsion from
the interproximal crevice. Then each tuft is rotated in the opposite
angular direction, again just far enough to produce the same cleaning
results with effective energy transfer while avoiding expulsion of the tuft
from the work surface whether it be flat or curved, such as in an
Interproximal tooth crevice. 5     In the periodontal application of said
prior patent, and in addition to the mesial and distal surfaces noted
above, each tooth has a facial and a lingual surface, all four of which
define the vertical surfaces of a tooth crown. Because the gingival margins
of the interproximal crevices, usually defined by the interdental papilla,
and the gingival margins of the raised facial and lingual tooth surfaces
between the approximal surfaces are vertically staggered, the tufts are
also preferably arranged in a staggered relationship in each row of tufts.
A 10 first set of long tufts may be positioned along a first line in the
brush head and a second set of shorter tufts may be positioned along a
second line in the brush head generally parallel to and spaced from the
first line. Within this staggered arrangement, the long tufts reach into
interproximal crevices of the teeth, and the shorter tufts clean the raised
face areas of the teeth near the gingival. Another desirable characteristic
of the applicant-assignees prior patented brush is that there is reduced 15
vibratory movement of the brush head itself. Therefore, the brush head can
be moved slowly and gently over the tooth surfaces and adjacent gingiva.
The entire head of the brush does not oscillate, rotate, move in circular
or elliptical paths, or become involved in any movement other than that
imparted by the user. This characteristic is particularly Important in
cleaning teeth because the amount of cleaning motion that can be imparted
to a moving brush head cannot be large enough to cause so-called "cheek
shake" by 20 action of the brush head in moving against the inner surfaces
of the cheek. In the dental field and for reference to prior manual and/or
electric toothbrush devices, attention Is brought to the following patents:
25                              U.S. Patent Documents 793,587
2,682,066 1,476,433                      2,799,878 1,557,244
3,103,679 30 1,712,579                      3,178,754 2,140,307
3,242,516 2,215,031                      3,400, 417 2,598,275
3,577 579 Foreign Patent Documents 40                        634,607
2,263,432 1,114,464                         480,510 2,215,799
1,081,021 45 Accordingly, though prior automatic-type toothbrushes have
been referred to by way of example, it is to be understood that these and
other related problems in the cleaning of teeth also may be present in
other cleaning, polishing, scrubbing or like applications. Such may be case
with workpieces, such as cuticles, jewelry, housewares, or the like,
particularly in cleaning applications where brush accessibility and/or
brush 50 "run-out" is a problem. Summary of the invention 55     The
present invention provides an improved cleaning device which is a
modification of the aforemen- tioned U.S. Patent No. 4,156,620. The present
invention is preferably used as a periodontal device, but may be adapted
for use in other cleaning, polishing, scrubbing or similar applications. In
U.S. 4,156,620 there is provided an automatic cleaning device for cleaning
work surfaces. The device 3    EP 0 208 401 B1 includes a hollow housing
having a handle member and a brush head member. The brush head member
includes drive train means disposed within the brush head member, the drive
train means including a power driven rack means which on reciprocation
causes reciprocal, counter-rotation of adjacent tuft holding gear means.
The tuft holding gear means include a train of intermeshing alternating
drive and driven gear means, 5  all the drive gear means in the train
intermeshing with the rack means during full reciprocal motion of the rack
means. According to the present invention there is provided an automatic
cleaning device for cleaning work 



surfaces comprising a hollow housing having a handle member and a brush
head member, said brush head member including drive train means disposed
Interiority thereof, the drive train means including a power 10  driven
rack means which on reciprocation causes reciprocal, counter-rotation of
adjacent tuft holding gear means characterised in that the rack means
during Its full reciprocal motion engages with a train of tuft holding gear
means via a single tuft holding drive gear means, said train of gear means
including a plurality of intermeshing tuft holding driven gear means which,
during reciprocation of the rack means are given reciprocal
counter-rotation by said tuft holding drive gear means without driving
engagement by said rack 15 means. In the preferred form of the present
invention, the tuft holding drive and driven gear means are characterised
by a body member having a tuft receiving receptacle portion and an integral
drive or driven gear portion. The drive gear portion on the drive gear
means has a greater axial width than the corresponding axial width of the
driven gear portion on the driven gear means, so that said rack means 20
substantially meshes only with the drive gear portions of the drive gear
means at one end and the driven gear portions drivingly mesh with one
another on the opposite end. The rack means in the preferred form of the
present Invention, is characterized by an elongated rack member having a
plurality of laterally spaced drive teeth on opposing sides.The rack member
includes guide means disposed generally Intermediate the drive teeth for
guiding reciprocal movement of the rack 26  member relative to the tuft
holding drive gear means. The tuft holding drive and driven gear means are
further characterized by a drive or driven gear portion, the drive gear
portions of the tuft holding drive gear means being drivingly engaged by
the rack means such that the tuft holding driven gear means are
reciprocally counter-rotated by meshing engagement with the drive gear
portions of the tuft holding drive gear means while being substantially
free of driving 30 engagement with the rack means. The tuft holding drive
and driven gear means are also characterized by a tuft holding receptacle
portion and an integral drive or driven gear portion, and the receptacle
portion is adapted to detachably retain therein a tuft of filaments. The
tufts are characterized by being comprised of a bundle of polymeric
filaments, the filaments in each tuft being fused together at one end to
provide a generally solid, mass-like body for detachable Insertion into and
out of the tuft holding receptacle portions. 35  The tufts are disposed in
at least two oppositely disposed rows on opposed sides of said rack means.
The tufts in each of the rows being oriented in a generally staggered
relationship relative to one another, and the adjacent tufts in each of the
rows being longer and shorter, In axial length, relative to one another.
The preferred form of the present invention is characterized by top and
bottom bearing members defining a cavity therebetween and adapted to
receive the tuft holding drive and driven means therein, the 40 tuft
holding drive and driven gear means including drive and driven gear
members, each including integral drive and driven gear portions and
integral tuft holding receptacle portions. The drive and driven gear
members being rotatably iournaled at one end in the top bearing member with
the receptacle portions extending therethrough and communicating with the
exterior of the bottom bearing member and adapted to receive the tufts
therein. The top and bottom bearing members define an access opening at one
end 45 communicating with the cavity and adapted to reciprocally receive
the rack means therethrough. The bottom bearing member is characterized by
a plurality of openings which are generally symmetrically oriented for
rotatably receiving the receptacle portions of the drive and driven gear
members therethrough. The rack means of the present invention is
characterized by an elongated rack member having integral rack teeth on
opposite sides thereof, said rack teeth extending normally to the
longitudinal axis of the rack 50  member and including at least one
integral cam-like guide portion extending substantially along the length
thereof. The cam-like guide portion is adapted for camming and guiding
co-action with a confronting interior surface defined by the access opening
into the cavity and In one of the bearing members for maintaining alignment
of the rack member during reciprocal driving movement. In the preferred
form of the present invention, the drive gear portions of the drive gear
members are 65 characterized by having an axial width greater than the
corresponding axial width of the driven gear portions of the driven gear
members with substantially only the upper one-half of the driven gear
portions being engageable by the rack member, and with substantially the
lower one-half portion engaging the associated driven gear portion of the
driven gear members, whereby successive rotations of the driven gear
members 4    EP 0 208 401 B1 are reciprocally counter-rotated upon meshing
engagement of the driven gear portions. The bearing members of the
preferred form of the present invention are characterized by being made 



from a polymeric material, the top bearing member having an enlarged
boss-like area adjacent one end adapted to receive the relatively enlarged
axial width of the drive gear portions therein. 5     The handle member of
the preferred form of the present invention is characterized by a battery-
powered motor having a rotatable output shaft, a pinion gear means attached
to the output shaft in rotary engagement therewith, a face gear means
engaging the pinion means, a crank arm means pivotally and eccentrically
attached at a first end to the face gear means, and a rack drive shaft
means pivotally attached at a first end to a second end of the crank arm
means, and connected to an end of the rack means at a 10  second end of the
rack drive shaft. A control switch assembly disposed interiorly of the
handle portion including a manual switch element for selectively energizing
the battery-powered motor for translating rotational movement of the face
gear means into reciprocal movement of the rack means for reciprocally,
counter-rotating the tufts. The rack means is characterized by an elongated
rack member disposed for reciprocal movement interiorly of the brush head
portion, the rack member being coupled to a drive shaft, a 15  bearing
member fixedly attached to the interior of the brush head member and having
an axial passageway for slidably receiving the drive shaft therethrough,
and a flexible valve member carried by the bearing member and engageable
with the drive shaft adapted to provide a one-way fluid seal relative to
the Interior of the brush head member. The bearing member is characterized
by a body member having aperture means therein ,the flexible flapper-like
valve member disposed adjacent one side of the base member 20 adapted for
flexibly opening and closing the aperture means in response to fluid
pressure alternately exerted upon the flapper valve member in response to
reciprocal movement of the rack member whereby residue materials contained
in the brush head member are expelled therefrom. The switch assembly of the
preferred form of the present invention is characterized by a support for
orienting the assembly within a device housing, actuator means for
adjusting the speed of the motor, a 25  switch circuit member mounted to
the support, defining multiple electrical contact points coupleable to a
drive motor to complete a motor energization circuit, and a switch contact
biased against the circuit member and moveable with respect to the member
by the actuator to short across two contact points and thereby controllably
energize and de-energize the motor, the contact being moveable to at least
two energization orientations. The support defines a ridge member and the
assembly additionally comprises a 30  detent member biased against the
support and coupled to the switch contact, said detent member engaging said
ridge member to define one or more switch contact orientations. The
actuator of the switch assembly is characterized by the rotation and
translation of the switch. contact to control the shorting of the contact
points on the switch circuit member. The support of the switch assembly is
characterized by means for rotatably mounting a motor drive gear coupled to
the cleaning element. The switch circuit member of the 35  switch assembly
is characterized by defining low impedance, medium impedance, and high
impedance motor energization paths to provide high, medium, and low speed
motor operation. In the preferred form of the present invention, the
automatic cleaning device is In combination with a support stand. The
support stand is characterized by a body having a generally hollow base
portion for mounting a first electrical charging means and adapted to
receive a handle of the brush having a second 40  charging means, the base
portion including an integral angularly disposed tray-like portion being of
a hollow construction and adapted to receive a power cable in stored
relation therein, the tray-like portion including an integral upstanding
bracket portion adjacent its terminal end and adapted for supporting the
brush head portion of the device therein. The support stand has a generally
l-shaped configuration, in side elevation, with the base portion adapted to
be mounted on a horizontal work surface for mounting the tray-like support
45  portion in a generally vertical position. The tray-like support portion
is alternately adapted for detachably mounting the device on a vertical
support surface with the base portion extending generally normal to the
support surface, or in a horizontal position with the base portion
extending normal thereto. The base portion is characterized by a female
socket means adapted to receive a corresponding male socket portion of the
cleaning device, a front support portion made Integral with the tray-like
portion and having a height so as to so  support the device including the
brush in a downwardly inclined position for draining residue materials from
the device when the stand is disposed In a generally horizontal position.
The method of the present invention is a system for loading filament tufts
into the brush head of a brush-cleaning device characterized by a fixture
means having a cap-like body including a plurality of generally parallel
extending passageways adapted to receive, in loading relation,
corresponding tufts of 55 fllaments.The body includes an integral skirt
portion on one side adapted to be disposed in encompassing relation around
a plurality of correspondingly oriented tuft holder means provided in the
brush head. The skirt portion is disposed to register the tuft receiving
passageways with the tuft holder means. A generally cylindrical ram element
is adapted to be slidably received in said passageways for manually
inserting tufts 5  



EP 0 208 401 B1 disposed in the passageways axially into the tuft holder
means provided in the brush head. In the preferred form of the present
method the cylindrical passageways are characterized by symmetrical
orientation having a diameter to frictionally yet slidably receive the
tufts therein. The cleaning device of the preferred method of the present
invention is characterized by a motor driven toothbrush of the 5  type
including a brush head having a plurality of filament tufts detachably
mounted therein. The fixture means Is characterized by a manually
manipulatable handle means, the handle means including an integral guide
portion having a cylindrical passageway therein which extends parallel to
the first mentioned passageway for loading an individual tuft into one of
the tuft holder means. The fixture means is further characterized by a kit
in the form of a base member having a cavity adapted to supportingly
receive therein 10  the confronting surface of the brush head for loading
tufts into the opposite side of the brush head. The integral guide portion
is characterized by providing a handle for manually registering the
cylindrical passageways relative to the tuft holder means, and the body
provides a further handle for manually registering the cylindrical
passageways of the guide portion with selective of the tuft holder means
adapted for individually registering a tuft relative to selective of the
tuft holder means. 15 Brief Description of the Drawings Figure 1 is a front
elevation view of the automatic cleaning device of the present invention;
20    Figure 2 is a side elevation view taken along the line 2-2 of the
cleaning device illustrated in Figure 1; Figure 3 is a vertical
cross-section view of the automatic cleaning device illustrated in Figures
1 and 2; Figure 4 is horizontal cross-sectional view of the automatic
cleaning device illustrated in Figure 3; Figure 5 Is a partially-exploded,
perspective view of the automatic cleaning device of the present invention
particularly illustrating the drive train assembly thereof; 25    Figure 6
is a vertical section view taken along the line 6-6 of Figure 7, on an
enlarged scale, illustrating one of the tuft holder drive gear members of
the present Invention; Figure 7 is a top plan view of the tuft holder drive
gear member Illustrated In Figure 6; Figure 8 Is a front elevation view of
the tuft holder drive gear member illustrated in Figure 6; Figure 9 Is a
vertical section view taken along the line 9-9 of Figure 10, on an enlarged
scale, illustrating 30 one of the tuft holder driven gear members of the
present Invention; Figure 10 is a top plan view of the tuft holder driven
gear member Illustrated in Figure 9; Figure 11 is a front elevation view of
tuft holder driven gear member illustrated In Figure 9; Figure 12 is a
generally perspective view of tuft units, on an enlarged scale, for
detachable connection to the tuft holder receptacles of the present
invention; 35    Figure 13 is a fragmentary, partially-sectional view,
illustrating one form of the expulsion system of the present invention;
Figure 14 is a generally exploded, perspective view illustrating the
component parts of the control switch assembly of the present Invention;
Figure 14A is an elevational view of a printed circuit board of the type
which may be used in accordance 40  with the present invention; Figures 15
and 16 are generally schematic illustrations showing the various control
positions of the control switch assembly according to the present
invention; Figure 17 is a general horizontal section view illustrating a
charger stand assembly for use In storing and/or re-charging the
battery-powered cleaning device in accordance with the present invention;
46    Figure 18 is a fragmentary top plan view of the brush head on an
enlarged scale relative to Figure 3 and 4; Figure 19 is a side elevation
view of Figure 18; Figure 20 Is a bottom plan view of the filling or
re-loading fixture of the present invention; Figure 21 Is a side elevation
view, partially in section, of the fixture of Figure 20; 50    Figure 22 is
a fragmentary side elevation view, partially in section, illustrating the
support base mounting the brush head during the filling or re-loading
operation; Figures 23, 24, 25 and 26 are top, end side and bottom view,
respectively, of the bottom bearing member in accordance with the
invention; and Figures 27, 28, 29 and 30 are top, end side and bottom
views, respectively, of the top bearing plate in 55  accordance with the
invention. Detailed Description  



EP 0 208 401 B1 Referring now again to the drawings, and more particularly
to Figures 1 and 2 thereof, there is illustrated the automatic cleaning
device, designated generally at 2, of the invention, and which Is adapted
for use as a portable, hand-held device for cleaning, polishing, scrubbing
or the like. Though such device may be used for other various cleaning
applications, it has been found to be 5  particularly effective as a motor
driven, tooth brush for removing debris and plaque from exposed tooth
surfaces. Such cleaning application is disclosed in applicant-assignees
prior U.S. Patent No. 4,156,620, the disclosure of which is specifically
incorporated herein by reference. In the embodiment shown, the cleaning
device 2 is illustrated for particular application as a motor driven tooth
brush, and Includes a hollow housing, as at 4, having a handle member 6
with a male re-charger 10 portion 26, and a brush head member 8 which may
be attached together in sealed relation via a washer seal, as at 10. At one
end the brush head member 8 includes an integral brush head portion 12, and
at the other end a switch assembly, designated generally at 14. The brush
head portion 12 further includes a plurality of tufts 16 and 18 which are
reciprocably, counter-rotated by the new and improved drive train assembly,
as will hereinafter be more fully described. 16    In the embodiment
illustrated, the tufts are preferably made from a polymeric material, such
as nylon, and include a series of longer 16 and shorter 18 tufts which may
be disposed, in two rows (Figure 1) with there being, for example, six long
tufts and four short tufts. These long and shorts tufts are preferably
disposed in a staggered orientation along the brush head portion 12 to
provide improved cleaning In periodontal use, for example, of the
interproximal tooth crevices, as disclosed In afore-mentioned U.S. 20
Patent No. 4,156,620. As best illustrated in Figures 3 and 4, a drive motor
20 is powered by a battery pack 22, which may be of the nickel cadmium type
for ready charging via a secondary voltage coil 24 incapsulated in an
integral male socket portion 26 of the handle portion 6. This socket
portion 26 Is detachably received in a corresponding female socket portion,
as at 28 in Figure 17, provided in a charger base assembly 30 having 26 a
primary charging coil. An electrical circuit is defined with one side of
the secondary coil 24 attached to a negative battery terminal connector 32
(Figure 4). The other side of the secondary coil 24 is coupled through a
diode 33 to the positive battery terminal 32a. The diode rectifies voltage
outputs from the coil 24. A second electrical circuit includes the battery
22, motor 20 and switch 14. The negative battery terminal 32 Is coupled to
the switch 14 by a conductor 31. This switch 14 selectively energizes the
motor 30 20 by coupling the battery 22 across the motor. A conductor 34
completes the circuit by connecting the switch to the motor 20. An opposite
side of the motor is connected to the positive battery terminal. In the
present Invention, a transmission is energized by the power source and
includes a pinion gear 40 (FIgure 3) operatively associated with the output
shaft 41 (Figure 14) of the motor 20. The pinion gear 40 drives a crown or
face gear 42 (Figures 3 and 4) which is rotatably mounted within the handle
portion 6 36  such that when the motor 20 is energized, rotation of the
pinion 40 causes rotation of the face gear 42 about a vertical axis which
is generally normal to the longitudinal central axis of the housing 4. As
best illustrated in Figures 4 and 5, a crank arm or rod 44 is pivotly
connected to a rack drive shaft 46 by means of a swivel member 48. By this
arrangement, the drive train assembly, designated generally at 50, (Figures
3, 4 and 5) transmits the mechanical energy via the power transmission to
the series of tufts 16 40 and 18 in a controlled, reciprocating manner so
that the rotation of the tufts is reversed after a predetermined number of
revolutions. Also, the tufts are counter-rotated, that is, adjacent tufts
rotate In opposite directions relative to one another, as illustrated by
the arrows in Figure 5. More specifically, the rotational movement of the
crown or face gear 42 Is transferred into linear reciprocating motion via
the drive train assembly 50 (Figure 5) for counter-rotating the tufts 16
and 18 about 45 their vertical axes. For this purpose, one end of the crank
arm 44 is operatively connected to one end of the face gear 42 which
connection is radially displaced from the central axis of the face gear and
the rack drive shaft 46. This connection, via the swivel 48, acts such that
the drive shaft 46 will be caused to move in linearly reciprocating cycles
(dotted line) along its longitudinal axis when the motor unit 20 (Figure 4)
is energized. This reciprocating motion results from the action of the
crank arm 44 moving In a circular path 50 defined by movement of the face
gear 42. The length of stroke defined in reciprocating movement of the rack
drive shaft 46 is a function of the radial distance between the center of
the face gear 42 and the central point of attachment of the crank arm 44 to
the face gear, as disclosed in aforementioned U.S. Patent No. 4,156,620.
Preferably, this stroke, for periodontal applications, is approximately 0.7
inches (1,79cm). Now in accordance with an Important aspect of the present
invention, the drive train assembly 50 55 includes an elongated rack member
52 which may be made integral with the rack drive shaft 46 for 



reciprocal movement between top 54 and bottom 56 bearing members (Figure 5.
being reversed from Figure 4 for purpose of clarity) which are preferably
made from a polymeric material having good strength and wear
characteristics. As best seen in Figures 3, 4, 18 and 19 the rack member 52
extends through a 7    EP 0 208 401 B1 cavity, as at 58, defined between
the confronting faces of the bearing members 54 and 56. An access opening,
as at 60, may be provided on the rearward end between the bearing members
54, 56 to slidably receive the rack member 52. The opposite ends of the
bearing member provide an access opening, as at 62, to enable the terminal
end of the rack member 52 to extend slightly beyond the bearing members 54
5 and 56 during the maximum stroke thereof, as desired. The bearing members
54 and 56 may be detachably connected together by means of Integral pins 61
received in pin holes 63. The rack member 52 is of an elongated, unitary
construction, including a plurality of oppositely disposed and laterally
spaced rack teeth 64, which are disposed in the same generally horizontal
plane. The rack member 52 includes integral, cam-like guide portions 68
which extend laterally outward therefrom and 10  generally normal to the
rack teeth 64. These guide portions 66 have inclined surfaces, as at 68, at
each of the forward ends (Figure 5) so as to facilitate insertion into and
out of the access opening 60 (Figures 3 and 4) provided between said
bearing members 54 and 56. As best illustrated in Figure 3, the rearward
end of the rack member 52 has inclined shoulders, as at 70, which provide a
stop for limiting forward axial reciprocal movement of said rack member, as
desired. 15  Now in accordance with the invention, the rack member 52
engages an oppositely disposed pair of tuft holder drive members 72 and 74
which, In turn, drive a series of tuft holder driven gear members generally
designated at 72, 74, 76, 78, 80, 82, 84, 86, 88 and 90 respectively. The
tuft holder drive gear members 72 and 74 are of Identical construction and
best illustrated in Figures 6, 7 and 8. As shown, each tuft holder drive
member, as at 72, Includes an elongated cylindrical body 92 having an
integral, solid journal end 20  portion  94  adapted to be journaled within
a bearing opening 71 (Figures 23 and 26) provided in the top bearing member
54, and an integral receptacle-like portion 96 defining a cup-like recess
for slidably receiving in press-fit relation therein, the tufts 16, 18.
Disposed generally intermediate the end portions 94 and 96 is an integral
series of drive gear teeth, as at 100, for driving engagement with the
driven gears, as will be described hereinafter. Preferably, the interior of
the receptacle portion 96 may be axially serrated, as 25  at 102, to
enhance the frictional engagement for retaining the respective tufts
therein. As best illustrated In Figures 3, 13, 23 and 26, the bearing
members 54, 56 provide mating halves which define a cavity, as at 55
therebetween. This cavity houses the drive train 50 and slidably receives
there through the rack member 52. The bearing members 54, 56 together
define at one end a generally inverted T-shaped recessed portion 60 adapted
to slidably receive there though the corresponding guide so  portions 66 on
the rack member 52. The top bearing member 54 has a recessed slot and
groove extending axially therethrough, as at 57 and 59, which provide
cam-like track for the upper guide portions 6B on the rack member 52. By
this arrangement the rack member 52 is guided into and through the recessed
slot 57 in the cavity 55 between the bearing members so as to maintain
alignment and registration with the respective drive and driven gears of
the gear train. Also, It will be seen that the upper or top bearing 35
member 54 (Figures 3 and 13) has an enlarged boss portion 57 to receive the
approximate upper one-half of the tuft holder drive gears 72 and 74, as
will hereinafter be described. The bearing members are preferably made from
a polymeric material having good strength and wear characteristics. These
members may be detachably connected together via integral pins 61 and pin
hole openings 63 (Figures 24, 25 26 and 27) to provide an efficient
snap-action between the component parts for 40  ready assembly or
disassembly for inspection, cleaning and/or removal of the drive train
components. The respective tuft holder driven gear members, as at 76, are
also of an identical construction and generally similar to the tuft holder
drive gear members. These each include a body having an integral joumaled
portion 106, and an integral receptacle portion 108 defining a cup-like
recess opening 110 having axial serrations 112 therein, as aforesaid. In
this case, however, the driven gear members have integral 45  driven gear
teeth, as at 114, which are fore-shortened in axial width relative to the
corresponding axial width of the drive gear teeth 100 of the drive gear
members. Preferably, the axial width (e.g. 0.120 inches (0.305cm) of the
gear teeth 100 on the drive gear members is approximately twice the
corresponding axial width (e.g. 0.050 Inches (0.127cm) of the gear teeth
114 on the driven gear members. By this construction and arrangement, the
teeth 64 of the rack member 52 engage the approximate top one-half portion
of the 50  drive teeth 100 on the drive gear members 72 and 74 and hence,
do not engage the downstream  driven 



gear members 76-90. The approximate lower one-half portion of the drive
gears 100 of the drive gear members 72 and 74 then substantially
simultaneously mesh with the first adjacent pair 76 and 78 of the driven
gear members which then, In tum, drive, in piggy-back relation, the next
successive driven gear members 80-90. 55     Accordingly, by this
arrangement It will be seen that substantially all the torque load forces
Imparted by reciprocal movement of the rack member 52 are borne only the
gear teeth 100 on the drive gear members 72 and 74 which constitute, in
effect, the working end of the drive train assembly. Also, this drive train
construction allows relative rotation of the downstream, piggy-back driven
gears as the train need only be 8    EP 0 208 401 B1 driven by one or more
drive gears merely with the rack member 52. In the Invention, it Is
preferred that the axial width of the gear teeth 100 on the drive gear
members 72 and 74 be approximately twice the axial width of the driven
teeth or such that the axial width of the driven gear teeth extends to
approximately the mid-point (Figure 13) of the drive teeth 100 on the
driven gear 5 members 72 and 74. Also, it Is preferred that the transverse
width of the rack teeth 64 be the same (e.g. 0.050 Inches (0.127cm) the
corresponding axial width of the driven gear teeth 114 but less than the
corresponding axial length of the drive gear teeth 100 as best illustrated
In Figure 19. In a preferred form of the Invention, there are hereinafter
set forth the typical mechanical characteristics for the drive gears,
driven gears, and drive rack: 10 Drive Gears No.  of  Teeth
14 Diametral  Pitch                     96 Pitch  Dia.(Theo)
.14583            (0.3704cm) 20     Pressure Angle
[err] Whole  Depth                          .0269             (0.0683cm)
Cir.Tooth Thickness                   .0175/.0170   (0.0444/0.0432cm)
Chordal Addendum                      .0149             (0.0378cm) 25
Fin.Chordal Thickness                 .0175/.0170   (0.0444/0.0432cm) Base
Circle  Dia.                     .13704            (0.3481cm) Center
Distance                      .1500             (0.3810cm) 30    No. of
Teeth  in Mate                 14/Rack Face Width
.120              (0.3048cm) Driven Gears No.  of Teeth
14 Diametral  Pitch                     96 40 Pitch Dia.  (Theo)
.14583            (0.3704cm) Pressure Angle                       [err]
Whole  Depth                          0269             (0.0683cm) 45
Cir.Tooth Thickness                   .175/.0170         (0.0444/0.0432cm)
Chordal Addendum                      .0149             (0.0378cm)
Fin.Chordal  Thickness                .0175/.0170   0.0444/0.0432cm) 50
Base  Circle  Dia.                     .13704             (0.3481cm) Center
Distance                       .1500             (0.3810cm) No. of  Teeth
in Mate              14 Face Width                            .050
(0.127cm) 55 9    EP 0 208 401 B1 Drive Rack 



No.  of Teeth                        25 Diametral  Pitch
96 Pitch Plane                          .0381             (0.0968cm) 10
Pressure Angle                        [err] Whole  Depth
.0269             (0.0683cm) Cir.  Tooth Thickness
.0154/.0164   (0.0391/0.0416cm) Chordal Addendum                     .0104
(0.0264cm) Fin.  Chordal Thickness              .0154/.0164
(0.0391/0.0416cm) Base Circle Dia.                     -- No.  of  Teeth
in Mate              114 20    Face Width                            .050
(0.127cm) Because of the controlled reciprocating linear movement of the
drive rack member 52, each tuft 16 or 25  18 Is rotated in a controlled
reciprocating manner for a predetermined cycle. Reciprocating movement In
one direction of one and one-half times the base circumference of each tuft
is chosen in the preferred embodiment. By this arrangement, each tuft is
rotated first one and one-half revolutions in one direction and then
approximately one and one-half revolutions in the opposite direction. It is
to be understood, however, that the amount of reciprocating rotation may
vary in accordance with the diameter of the filaments In each 30 tuft, the
length and diameter of each tuft etc., as desired. The desirable speed for
operation of the reciprocating rack 52 for periodontal applications, for
example, may be approximately 1,500 cycles per minute with one and one-half
revolutions in each direction per cycle. In such case, the tufts rotate at
approximately 4,500 effective revolutions per minute. As best illustrated
in Figures 3, 4 and 12, the tufts 16 and 18 may be alternately arranged
into 35 staggered rows of long and short tufts. In a preferred form, the
long tufts 16 in each row are indented or positioned closer to the
longitudinal axis of the brush head portion 8 than the short tufts 18 in
each row. Both the short and long tufts have tapered upper surfaces,
defined by the tips of the filaments of each tuft. The tapered
configuration of the tufts facilitates penetration Into recessed cavities
or interproximal crevices, in the case of dental applications. Each tuft Is
comprised of a plurality of filaments having a predetermined 40 diameter
and physical characteristics, so that the desired cleaning action will be
realized with the rotational tuft movement of the present invention. For
example, each tuft may have a diameter of approximately 0.090 inches and
may contain hundreds of filaments, as desired. As best seen in Figure 12,
the long and short tufts 16 and 18 are made from a polymeric material, such
as nylon fused together at one end, as at 17 and 19, to provide a generally
solid, mass-like base portion. 45 This portion may be press-fit, for
example, into the respective receptacle portions, as at 96 and 108, of the
respective drive and driven gear tuft holder members 72-90 to facilitate
insertion and registration of the tufts within the corresponding tuft
holder receptacle. Now in accordance with one embodiment of the invention,
there is provided the pneumatic system for cleansing via a pumping action
residue materials, such as tooth paste or the like, from the brush head so
portion 12 and particularly from the drive train 50. In this embodiment,
the system Includes a bearing drive member 120 which is preferably made
from a polymeric material and which is fixably attached to the interior of
the housing 4, as best illustrated in Figures 3, 4 and 5. This bearing
member 120, receives therethrough the drive rack member 52 and provides a
bearing support therefor. In the embodiment illustrated in Figure 5, the
bearing member 120 is provided with a recessed cavity, as at 122, which
fixably 56 mounts a flexible flapper valve member 124. The valve member is
preferably made from a polymeric material, such as MYLAR, a trademark
material of the DuPont Company. The flapper valve 124 is fixably attached
to the bearing member 120 by means of a suitable fastener, as at 123, and
has an aperture, as at 126, to enable ingress and egress of pneumatic
pressure (e.g. air) therethrough. Accordingly, upon the 10    EP 0 208 401
B1 rearward stroke of the rack drive shaft 46 and hence, the rack member
52, the flapper valve member 124 opens so as to draw air into the interior
of the housing, as at 128, of the brush head portion 8. Upon reverse
movement of the drive rack shaft 46 the valve 124 closes. This provides a
pumping action upon forward movement of the rack member 52 which acts to
force air out of the cavities 58 and 128 through suitable 5  openings
provided through and/or around the tufts 16 and 18 a clearance space, as at
125 (Figure 18), between the tuft holders and the confronting surface of
the lower bearing member 56, as illustrated by the arrows in Figure 13.
This pumping action provides a positive pressure in the drive train cavity
58 so that 



any residue material, such as tooth paste or the like, is flushed out after
normal usage thereof. In another embodiment, and best illustrated in
Figures 3, 4, 18, and 19, the bearing member 120 is 10  again fixably
mounted Interiorly of the housing 4 and in this form does not include the
flexible flapper valve 124. Here a flexible seal member 130 having a
base-like wiper portion 131 and an integral forward extending tapered
conical portion 132 is fixably retained in the housing 4 against an
integral elongated, hollow hub portion 133 of the bearing member 120. In
this case, the base-like wiper portion 131 is frictionally retained against
the confronting interior surface of the housing 4, as at 135, such that the
drive 15 shaft 46 Is slidably passed through a passageway, as at 137,
provided in the base 131 and conical portions 132 of the flexible seal, as
seen in Figures 18 and 19. The base-like wiper portion 131 provides a
friction, liquid seal against the confronting surface of the hub portion
133 so as to prevent the Ingress of liquid behind the drive shaft 46 into
the power handle of the device. As shown in Figure 4, the bearing member
120 may have one or more apertures therein, as at 129, to prevent the
formation of a vacuum behind the 20 wiper seal 131 during reciprocal
movement of the drive shaft 46. Also, in this embodiment the brush head
portion 12 may be provided with outlet openings, as at 1.39, just forward
of the wiper seal, and in the brush head portion, as at 139, to allow the
ingress of a cleansing media, such as hot water or the like, therethrough.
Accordingly, in this embodiment the liquid cleansing fluid may be poured
into the openings 139 and moved axially through the brush head portion 12
via gravity and/or the pumping action of the drive 25 shaft 46, and out
through openings 141 for cleansing the drive train 50 within the brush head
portion 12. Now in the invention, and as best illustrated in Figures 3, 4,
14 and 14A, a new and novel control switch assembly 14 is detachably
mounted on an interior wall surface 134 of the brush head portion 8 of the
housing 4. As illustrated in Figure 14, the components of the switch
assembly 14 Include a frame member 140 with an integral base portion 142.
The frame includes an integral upper inclined support portion 141, 30
having an aperture 143 extending therethrough and adapted to support a
printed circuit board 144 thereon. This circuit board 144 contains a
suitable contact switch circuit, as 146 (Figure 14A), for actuation by a
spring contact 148 retained by a switch body 150 via an O-ring seal 152. On
the under side of the support portion 141 of the frame 140 is a detent 154
retained by a spring washer 156. This, In turn, Is retained by a washer
158, retained by a screw 160, which may be threaded into a threaded collar
162 made integral with as the switch body 150. The switch contact 148 is
slightly bowed away from the switch body 150. As the screw 160 is threaded
into the collar 162, the combination of the spring washer 156 and the bowed
configuration of the contact 148 bias the contact against the printed
circuit board 144. Details of the print circuit board 144 are Illustrated
in Figures 15, 16 and 14A. The contact 148 is schematically Illustrated in
various positions 40  selected by the user. in the three positions shown in
Figure 16, the motor 20 has been deactivated by opening the circuit between
two circuit connections 144a, 144b. Turning now to Figure 15, contact
positions for energizing the motor are illustrated. The user can rotate the
switch body 150 by a button 151 that engages the body 150 through the
housing. The button defines a slot 151a therein to facilitate rotation of
the contact 148 to the three positions shown in Figure 15. In the 45
position shown to the right of Figure 15, the configuration of the switch
14 couples the motor 20 directly across the battery. In the two other
positions shown in Figure 15, the switch 14 selectively adds one of the
resistors R1, R2, into the motor circuit to reduce the motor speed.
Representative values for the resistors R1, R2 are .1 and .22 ohms with the
larger resistance R2 providing low speed motor operation. Details of the
contact points on the printed circuit 144 are shown In Figure 14A. 50     A
detent action is provided by the detent 154 in combination with the incline
support portion 141. A surface of the incline portion 141 facing the detent
defines two ridges 141a, 141b shown in phantom in Figure 14. A
corresponding face of the detent 154 defines a series of grooves 154a that
engage a bottom ridge 141 b to lock the switch contact in one of the
positions shown in Figures 15 and 16. When the motor Is to be switched from
high to medium speed, the user rotates the button 151 causing the ridge
141b to ride 55  up over the groove into an adjoining groove and again lock
the switch in place. By slidably moving the switch body 150 in the
direction illustrated by the arrow 155 in Figure 14, the motor can be
turned on and off. The ridge 141 a provides a detent action to the on and
off motion of the switch by engaging an edge of the detent between two
bosses 154b. The bosses 154b In the detent switch 154 limit rotation of the
switch    EP 0 208 401 B1 body so that in the event the user attempts to
rotate the button 151 beyond either the high speed or low speed position,
continued rotation is prevent by contact of these bosses 154b with the
ridge 141a on the incline frame portion 141. 



The novel construction of the switch and frame allow the user to adjust the
motor speed in either an off 5  or on position. The detent and motion
limiting aspects of the switch assembly insure proper switch setting and
prevent unintended movement of the switch during motor operation. The use
of the frame as both a support for the switch and a mounting for the motor
drive train contributes to a compact construction for the cleaning device
2. Now in Figure 17 there is illustrated a charger support stand assembly
30 which includes the 10  aforementioned female socket 28 for receipt of
the male socket portion 26 of the cleaning device for purpose of recharging
the batteries 22 of the power supply. As shown, the charger assembly 30 is
of a generally L-shaped configuration having a hollow base portion 170 and
an integral upstanding, hollow back support portion 172 for detachable
connection to a supporting wall or the like (not shown) via suitable
fasteners, as at 174. The charger includes a conventional power cord 176,
which may be inserted through 15  an inlet opening 178 and wound around a
bracket retainer 180 mounted within an interior cavity 182 formed in the
back support 172. The base portion 170 includes a primary bobbin 184 for
supporting a primary coil for energizing the secondary coil assembly 14
disposed in the handle portion 6 of the cleaning device, as illustrated in
Figures 3 and 4. The support stand 30 has a generally L-shaped
configuration which enables multiple storage and/or use 200 positions
thereof. For example the base portion 170 allows the stand to be freely
mounted on a work surface, such as a counter or the like, and the back
support portion 172 enables the stand to be hung, for example, on a support
surface such as a wall or the like. Also, the stand is constructed and
arranged such that the cleaning device can be placed in a draining mode for
draining residue materials from the brush head member 9. Specifically, with
the male socket portion 26 mounted in the female socket 28 of the base :26
portion 170 of the stand and the brush head portion 12 mounted on a forward
support surface of an Integral head portion 185 of the stand, the housing 4
of the cleaning device 12 is Inclined slightly downwardly from the rear to
the front to provide constant drainage through the outlet opening 141
provided in the brush head portion 12. Now as best illustrated in Figures
20, 21 and 22, there is illustrated a new and novel filling or reloading 30
klt, designated generally at 190  for filling or re-loading the tufts
filaments 16 and 18 into the respective tuft holder members of the
associated drive and driven gears. As shown, the kit includes a base member
200 having a support recess 202 which is contoured to receive the
confronting surface of the brush head portion 12. This base member provides
a support for the brush head portion and acts to prevent sliding and/or
rotational movement thereof during filling or re-loading of the tufts. A
cap-like fixture member 204 is. 35  provided which has a bottom skirt-like
portion 206 defined by an integral flange 208 which set over and around a
corresponding cover member 208 mounted over and around the lower bearing
member 54, illustrated in Figures 3 and 13. The cap member 204 includes an
upper body portion 210 which has a plurality of generally symmetrically
oriented , cylindrical passageways of a longer 212 and a shorter 214
construction for receiving the tufts 16 and 18 therein. The passageways are
disposed in substantially 40 parallel relationship with respect to one
another and provide guides for inserting the tufts contained therein into
the respective tuft holders of the associated drive and driven gear
members. As illustrated, the shorter cylindrical passageways have a
counter-sunk portion, as at 216, to receive a correspondingly shaped
integral collar member 218 formed on a manual tamper member 220. The tamper
member 220 includes an elongated, cylindrical tamper element 222 for
tamping the respective tufts through the cylindrical passage- 45 ways and
into the tuft holders, as aforesaid. in one form, the tamper element may
have a generally conical recessed cavity, as at 224. to receive the
corresponding tapered end of the respective tuft or may simply have a
generally flat configuration, for example, in the case of tufts which are
trimmed flat. It will be understood that the cap member may have any array
or number of cylindrical passageways to accom- modate the various size and
arrangement of the tufts to be utilized in accordance with the invention
for a so particular cleaning application. As illustrated, a cap member may
include an integral upstanding guide portion 226 which includes another
cylindrical passageway 228 which extends parallel to the aforementioned
passageways 212 and 214 for insertion and dispensing another single tuft
therefrom. This guide portion also provides a handle for manually
manipulating the cap member thereby to orient the axial passageways
relative to the correspond- 55 ing tuft holder receptacles. For example, in
use, the guide portion 226 can be used as a hand le for registering the
other cylindrical portions, or the body 210 defining such cylindrical
portions can be used as a handle for registering the single guide portion
when it is desired to replace, for example, only one of the tufts relative
to the desired tuft array. Accordingly, this kit provides upper and lower
base and cap members 12   



EP 0 208 401 B1 which may be effectively utilized, In combination, with the
cleaning device for filling or reloading tufts, of any configuration,
orientation or size, Into the associated tuft holders. While a particular
embodiment of the invention has been shown and described in reference to a
periodontal cleaning device, It Is to be understood that the principles
involved with respect to the 5  construction and function of such device
can be effectively utilized in other cleaning, polishing, scrubbing or like
applications where relatively small Inaccessible parts having curved and or
flat surfaces are to be cleaned. 10 Claims 1. An automatic cleaning device
(2) for cleaning work surfaces comprising a hollow housing (4) having a
handle member (6) and a brush head member (8), said brush head member
Including drive train means 15     (50) disposed interiority thereof, the
drive train means including a power driven rack means (52) which on
reciprocation causes reciprocal counter-rotation of adjacent tuft holding
gear means characterised In that the rack means (52) during its full
reciprocal motion engages with a train of tuft holding gear means
(72,76,80,84,88) via a single tuft holding drive gear means (72), said
train of gear means including a plurality of intermeshing tuft holding
driven gear means (76,80,84,88) which, during reciprocation of the 20
rack means, are given reciprocal counter-rotation by said tuft holding
drive gear means without driving engagement by said rack means. 2. An
automatic cleaning device as recited in Claim 1, wherein said tuft holding
drive and driven gear means are characterised by: 25       a body member
(92) having a tuft receiving receptacle portion (96,108) and an integral
drive or driven gear portion (100,114); the drive gear portion (100) on
said drive gear means having a greater axial width as compared to the
corresponding axial width of said driven gear portion (114) on said driven
gear means; so that said rack means (52) substantially meshes only with the
drive gear portions (100) of said 30     drive gear means at one end
thereof and said driven gear portions (114) drivingly mesh with one
another. 3. An automatic cleaning device as recited in Claim 1 or 2 wherein
said rack means is characterised by: an elongated rack member (52) having a
plurality of laterally spaced drive teeth (64) on opposed 35     sides
thereof; said rack member including guide means (66) disposed general
intermediate said drive teeth for guiding reciprocal movement of said rack
member relative to said tuft holding drive gear means (72). 4. An automatic
cleaning device as recited In Claim 1,2,3 or 4 wherein said tuft holding
drive and driven 40     gear means are characterised by: a drive or driven
gear portion, the drive gear portions (114) of said tuft holding drive gear
means being drivingly engaged by said rack means (52) such that said tuft
holding driven gear means (76) are reciprocally counter-rotated by meshing
engagement with the drive gear portions (100) of the tuft holding drive
gear (72) means while being substantially free of driving engagement with
said rack 45     means. 5. An automatic cleaning device as recited in any
preceding claim wherein said tuft holding drive and driven gear means are
characterlsed by: a tuft holding receptacle portion (96,108) and an
integral drive or driven gear portion (100,114); 60       said receptacle
portion being adapted to detachably retain therein a tuft of filaments
(16,18). 6. An automatic cleaning device as recited in Claim 5,.wherein
said tufts (16,18) are characterised by: a bundle of polymeric filaments
comprising said tufts; said filaments in each tuft being fused together at
one end to provide a generally solid, mass-like s6     body (17,19) for
detachable Insertion into and out of said tuft holding receptacle portions
(96,108). 7. An automatic cleaning device as recited In Claim 5 or 6
characterised by: said tufts (16,18) being disposed in at least two rows
disposed on opposite sides of said rack means 13    which may be
effectively utilized, In combination, with the cleaning device for filling
or reloading tufts, of any configuration, orientation or size, into the
associated tuft holders. While a particular embodiment of the invention has
been shown and described in reference to a 



periodontal cleaning device, it is to be understood that the principles
involved with respect to the s  construction and function of such device
can be effectively utilized in other cleaning, polishing, scrubbing or like
applications where relatively small inaccessible parts having curved and or
flat surfaces are to be cleaned. 10 Claims 1. An automatic cleaning device
(2) for cleaning work surfaces comprising a hollow housing (4) having a
handle member (6) and a brush head member (8), said brush head member
including drive train means 15     (50) disposed Interiority thereof, the
drive train means including a power driven rack means (52) which on
reciprocation causes reciprocal counter-rotation of adjacent tuft holding
gear means characterised in that the rack means (52) during its full
reciprocal motion engages with a train of tuft holding gear means
(72,76,80,84,88) via a single tuft holding drive gear means (72), said
train of gear means including a plurality of intermeshing tuft holding
driven gear means (76,80,84,88) which, during reciprocation of the 20
rack means, are given reciprocal counter-rotation by said tuft holding
drive gear means without driving engagement by said rack means. 2. An
automatic cleaning device as recited in Claim 1, wherein said tuft holding
drive and driven gear means are characterised by: 25       a body member
(92) having a tuft receiving receptacle portion (96,108) and an integral
drive or driven gear portion (100,114); the drive gear portion (100) on
said drive gear means having a greater axial width as compared to the
corresponding axial width of said driven gear portion (114) on said driven
gear means; so that said rack means (52) substantially meshes only with the
drive gear portions (100) of said 30     drive gear means at one end
thereof and said driven gear portions (114) drivingly mesh with one
another. 3  An automatic cleaning device as recited in Claim 1 or 2 wherein
said rack means is characterlsed by: an elongated rack member (52) having a
plurality of laterally spaced drive teeth (64) on opposed 35     sides
thereof; said rack member including guide means (66) disposed general
intermediate said drive teeth for guiding reciprocal movement of said rack
member relative to said tuft holding drive gear means (72). 4. An automatic
cleaning device as recited in Claim 1.2,3 or 4 wherein said tuft holding
drive and driven 40     gear means are characterised by: a drive or driven
gear portion, the drive gear portions (114) of said tuft holding drive gear
means being drivingly engaged by said rack means (52) such that said tuft
holding driven gear means (76) are reciprocally counter-rotated by meshing
engagement with the drive gear portions (100) of the tuft holding drive
gear (72) means while being substantially free of driving engagement with
said rack 45     means. 5. An automatic cleaning device as recited in any
preceding claim wherein said tuft holding drive and driven gear means are
characterised by: a tuft holding receptacle portion (96,108) and an
integral drive or driven gear portion (100,114); 50       said receptacle
portion being adapted to detachably retain therein a tuft of filaments
(16,18). 6. An automatic cleaning device as recited in Claim 5, wherein
said tufts (16,18) are characterised by: a bundle of polymeric filaments
comprising said tufts; said filaments in each tuft being fused together at
one end to provide a generally solid, mass-like 55     body (17,19) for
detachable insertion into and out of said tuft holding receptacle portions
(96,1 08). 7. An automatic cleaning device as recited in Claim 5 or 6
characterised by: said tufts (16,18) being disposed in at least two rows
disposed on opposite sides of said rack means 13    EP 0 208 401 B1 (52);
the tufts in each of said rows being oriented in a generally staggered
relationship relative to one another; and the adjacent tufts in each of
said rows being longer and shorter, in axial length, relative to one 5
another. 8  An automatic cleaning device as recited in any preceding Claim
characterised by: top and bottom bearing members (54,56) defining a cavity
(58) therebetween and adapted to receive 



said tuft holding drive and driven means therein; 10      said tuft holding
drive and driven gear means including drive and driven gear members (72,78)
each of said drive and driven gear members Including integral drive and
driven gear portions (100,114) and integral tuft holding receptacle
portions (96,108); said drive and driven gear members being rotatable with
said receptacle portions extending therethrough and communicating with the
exterior of said bottom bearing member (56) and adapted to 15     receive
said tufts therein. 9. An automatic cleaning device as recited In Claim 8,
characterised by: top and bottom bearing members (54,56) defining an access
opening (62) at one end communicating with said cavity, said access opening
being adapted to reciprocally receive said rack means (52) 20
therethrough. 10. An automatic cleaning device as recited In Claim 9,
wherein said bottom member (56) Is characterlsed by: a plurality of
openings which are generally symmetrically oriented for rotatably receiving
the 26     receptacle portions (96,108) of said drive and driven gear
members therethrough. 11. An automatic cleaning device as recited In Claim
10, wherein said rack means is characterised by: an elongated rack member
(52) having integral rack teeth (64) on opposite sides thereof; said rack
teeth extending normal to the longitudinal axis of said rack member and
Including at least one integral cam-like guide portion (66) extending
substantially along the length thereof; said cam-like guide portion adapted
for camming and guiding co-action with a confronting interior surface
defined by the access opening (62) into said cavity (55) and in one of said
bearing members (54,56) for maintaining alignment of said rack member
during reciprocal driving movement thereof. 35  12. An automatic cleaning
device as recited in Claim 11 wherein the drive gear portions (100) of said
drive gear members are characterised by: an axial width greater than the
corresponding axial width of the driven gear portions (114) of said driven
gear members with substantially only the upper one-half of said drive gear
portion being engageable by said rack member (52); 40       with
substantially the lower one-half of said drive gear portion (100) engaging
the associated driven gear portion (114) of said driven gear members;
whereby successive reciprocal rotations of said drive gear members cause
reciprocal counter- rotations of said driven gear members. 45 13. An
automatic cleaning device as recited in Claim 12, wherein said bearing
members (54,56) are characterised by: being made from a polymeric material;
said top bearing member (54) having an enlarged boss-like area (57)
adjacent one end adapted to receive the relatively enlarged axial width of
said drive gear portions (100) therein. 50 14. An automatic cleaning device
as recited in any preceding claim wherein the handle member is
characterised by: a battery-powered motor (20) having a rotatable output
shaft (41); a pinion gear member (40) attached to said output shaft in
rotary engagement therewith; a face gear means (42) engaging said pinion
means; 55       a crank arm means (44) pivotally and eccentrically attached
at a first end to said face gear means; a rack drive shaft means (46)
pivotally attached at a first end to a second end of said crank arm means,
and connected to an end of said rack means at a second end of said rack
drive shaft. 14    EP 0 208 401 B1 *   C  L  M  S   * 16. An automatic
cleaning device as recited in Claim 14, characterised by: a control switch
assembly (14) disposed interiorly of said handle portion including a manual
switch element (151) for selectively energising said battery-powered motor
for translating rotational movement of said face gear means (42) into
reciprocal movement of said rack means for reciprocally counter- 6
rotating said tufts (16,18). 16. An automatic cleaning device as recited in
Claim 1, wherein said rack means is characterised by: an elongated rack
member (52) disposed for reciprocal movement interiorly of said brush head
portion, said rack member being coupled to a drive shaft (46); 10        a
bearing member (120) fixedly attached to the interior of said brush head
member and having an 



axial passageway for slidably receiving said drive shaft therethrough; and
a flexible valve member (124) carried by said bearing member and engageable
with said drive shaft adapted to provide a one-way fluid seal relative to
the interior of said brush head member. 15  17. An automatic cleaning
device as recited in Claim 16, wherein said bearing member is characterised
by: a body member having aperture means (126) therein; said flexible valve
member having a flapper valve disposed adjacent one side of the base member
adapted for flexibly opening and closing said aperture means in response to
fluid pressure alternately exerted upon said flapper valve member in
response to reciprocal movement of said rack member 20    whereby residue
materials contained in said brush head member are expelled therefrom. 18.
An automatic cleaning device as recited in any preceding claim in
combination with a support stand (30) therefor, said support stand
characterised by: a body having a generally hollow base portion (170) for
mounting a first electrical charging means 26     (28) and adapted to
receive the handle of said brush having a second charging means (26); said
base portion including an integral angularly disposed tray-like portion
(172) being of a hollow construction and adapted to receive a power cable
(176) in stored relation therein; said tray-like portion including an
integral upstanding bracket portion (180) adjacent is terminal end and
adapted for supporting the brush head portion of the device therein. 19. An
automatic cleaning device as recited in Claim 18, wherein said support
stand Is characterised by: having a generally L-shaped configuration in
side elevation with said base portion (170) adapted to be mounted on a
horizontal work surface for mounting said tray-like support portion (172)
in a generally vertical position; said tray-like support portion being
altemately adapted for detachably mounting said device on a vertical
support surface with said base portion extending generally normal to said
support surface, or In a horizontal position with said base portion and
extending normal thereto. 20. An automatic cleaning device as recited in
Claim 19, wherein said base portion is characterised by: 40        a female
socket means (28) adapted to receive a corresponding male socket portion
(26) of said cleaning device; a front support portion (185) made integral
with said tray-like portion (172) and having a height so as to support said
device including said brush in a downwardly inclined position for draining
residue materials from said device when said stand is disposed in a
generally horizontal position. 45 Revendicatlons 1. Dispositif de nettoyage
automatique (2) pour nettoyer des surfaces de travail, comprenant une 60
enveloppe creuse (4) presentant un element formant poign~e (6) et un
element a tote de brosse (8), loquel element a tote de brosse comporte un
mdcanisme d'entrathement a train d'engrenages (50) dispos6 & l'interieur de
ce dernier et comprenant une cremaillbre (52) entraTnee par moteur et qui,
en effectuant ur mouvement alternatif, communique une rotation alternative
opposse I des organes a engrenage porte-touffe avolsinants, carac*Wrise en
ce que la cr~mallibre (52) est en prise, durant tout 55     son mouvement
alternatif, avec un train d'organes A engrenage porte-touffe (72, 76, 80,
84, 88) par lintermddlaire d'un seul organe a engrenage porte-touffe moteur
(72), ledit train d' engrenages comprenant un certain nombre d'organes d
engrenage porte-touffe men6s (76, 80, 84, 88) s'engrenant mutuellement et
auxquels, durant le mouvement altematif de la crfmaillbre, est communiqu~e
par ledit    organe a engrenage porte-touffe une rotation alternative
opposee sans mise en .prise motrice de la cremaillere. 2. Dispositif de
nettoyage automatique selon la revendicatlon 1, dans lequel les organes &
engrenage 6      porte-touffe motours et mends sont caracterises en co quo:
un element formant corps (92) prdsente une partle rdceptrice de touffe (96,
108) et, reailsee en une pibce avec cette demlbres une partle a engrenage
respectivement motrice ou mende (100, 114); at Ia parte a engrenage motrice
(100) de lPorgane & engrenage moteur presentant une largeur axiale plus
grande quo la largeur axiale correspondante de la partle & engrenage mende
(114) de l'organe a 10.    engrenage men;, de sorte quo la crdmaillere (52)
no slongrbne sensiblement avec la partie a engronage motrice (100) de
ltorgane a engrenage moteur qu'a une extremit6 de celul-ci et que les
parties a engrenage menees (114) s'engrenent les unes avec les autres de
fagon & 8tre entraihdes. 15  3. Dispositif de nettoyage automatique selon
la revendication 1 ou 2, dans lequel la cremaillere est 



caracterisee par: un 6lement allong4 formant cremaillbre (52) et presentant
de multiples dents d'entrathement (64) espacees lat~ralement et disposees
de deux c8t6s opposes de ce dernier; ledit el6ment formant cremaillbre
comportant un organe de guidage (68) dlspos6 d'une manibre 20     gen6rale
entre les dents dentralhement pour guider le mouvement aiternatif de la
crdmailllre par rapport audit organs a engrenage porte-touffe motour (72).
4. Dispositif de nettoyage automatique solon l'une quelconque des
revendlcations 1 a 3, dans lequel les organes a engrenage porte-touffe
motbur et mends sont caract~ris6s par une partle I engrenage 26:    motrice
ou mende, la partle A engrenage motrice (100) de l'organe a engrenage
porte-touffe moteur etant en prise de facon motrice avec la cr6maillere
(52) de tolle manibre quo les organes & engrenage portetouffe menes (76)
sont animes, par engrbnement avec la partie a engrenage motrice (100) de
Iorgane A engrenage porte-touffe motour (72), d'une rotation alternative
oppos~e, tout en 6tant sensiblement exempts de mise en prise motrice avec
la cremaillbre. 30 5. Dispositif de nettoyage automatique selon l'une
quelconque des revendications precedentes, dans lequel les organes a
engrenage porte-touffe moteur et mends sont caracterlsds par une partle
r6coptrice de touffe (96, 108) et, realisee en une place avec celle-cl, une
partie a engrenage motrIce ou monee (100, 114), cette partle receptrice
permettant & une touffe de filaments (16, 18) d'y Otre retenue 35     de
manlere amovible. 6. Dlsposltif de nettoyage automatique solon la
revendication 5, dans lequel les touffes (16, 18) sont caractdrls6es par un
faisceau de filaments on matlbre polymbre constituant les touffOs, ls
filaments dans chaque touffe etant r6unis par soudage a une extremit6 pour
former un corps sensiblement plein 40     (17, 19) en forme de masse
destln6 & 8tre introduit de manlbre amovible et sortl des parties
r6ceptrices de touffes (98, 108). 7. Dispositif de nettoyage automatique
solon la revendication 5 ou 6, caract~ris6 en ce quo: les touffes (16, 18)
sont disposees en au moins deux rangees placees sur de deux c8tes opposes
de 45     la cremaillere (52); les touffes dans chacune des rang~es sont
orientees d'une manibre sensiblement d~calee les unes par rapport aux
autres ; et les touffes voisines dans chacune des rangees etant
alternativement relativement longues et relativement courtes, en longueur
axiale, les unes par rapport aux autres. 650 8 Dispositif de nettoyage
automatique solon l'une quelconque des revendicatfons precedentes,
caracteri- se en ce quo: leAs 6lmentsdformant supports superieur et
inferieur (54, 56) definissent entre eux une cavIt6 (58) et sont aptes A
recevoir dans celle-cl les organes porte-touffe moteurs et mends; ss
les organes porte-touffe motours et mends comprennent des organes a
engronage moteurs et menes (72, 76), chacun desquels comprend, rdalisdes en
une seule pice avoc ces dernlers, des parties A engronage motfice et mende
(100, 114) et des parties rdceptrices de touffes (98, 108); et les organes
a engrenage moteurs et menes peuvent 8tre amenes a tourner, les parties
rdceptrices 18    EP 0 208 401 B1                    *   C  L  M  S  *
s'etendant a travers eux et etant en communication avec l'exterleur de
l'elelment formant support lnferleur (56) de fagon a 8tre aptes a recevoir
les touffes. 9. Dlspositif de nettoyage automatique selon la revendication
8, caracterise en ce quo les elements s      formant supports superieur et
inferieur (54, 56) definissent une ouverture d'acces (62) a une extremite
communiquant avec la cavite, cette ouverture d'acces etant apte a recevoir
la cremaillbre (52) de fagon quo oelle-cl pulsse offectuer un mouvement
alternatif a travers elle. 10. Dispositif de nettoyage automatique selon la
revendication 9, dans lequel l'6e4ment formant support 10    inferieur (56)
est caracterise par un certain nombre d'ouvertures disposdes sensiblement
symetrique- ment, permettant aux parties receptrices de touffes (96, 108)
des organes a engrenage moteurs et menes d'Otre rogues a travers elles de
manibre a pouvoir toumer. 11. Dispositif de nettoyage automatique selon la
revendicatlon 10, dans loquol la cremaillere est caracterl- 16     seo par:
un el6ment ailonge formant crdmalikre (52) presentant de deux c8tes opposes
de celui-ci des dents 



(64) realis6es en une plece avoc la crdmaillbre; les dents de cremaillbre
s'etendant perpendiculairement a l'axe longitudinal de ia cremailre et
comportant au moins une partle en forma de came (66) qui, servant de guide
et reallsee en une plece :20     avec la cremaillbre, s'tesnd sensiblement
le long do la longueur de celle-cl ; et Ia partle on forme de came servant
de guide 6tant apte A exercer une action de manoeuvre et de guldage en
cooperation avec une surface interleure en regard definie par l'ouverture
d'acces (62) & la cavit6 (55) et & l'un des elements formant supports (54,
56) afin de maintenir l'allgnement de la cr~malilbre durant le mouvement
d'entralnement altematif de cello-cl. 26 12. Dispositif do nettoyage
automatique selon la revendication 11, dans lequel la partie a engrenage
motrice (100) des organes & ongrenage moteurs est caracterisee par: une
largeur akiale supkrieure a la largeur axiale correspondante de la partle a
engrenage men~e (114) des organes & engrenage mends, sensiblement seule la
moitle superieure de la partle A ao     engrenage motrice pouvant venir en
prlse avec la cremaillere (52) ; et sensiblement seule la moiti6 infdrieure
de la partie & engrenage motrice (100) engrenant avec la partle a engrenage
monde correspondante (114) des organes & engrenage menes; de sort. quo des
rotations alternatives successives des organes & engrenage moteurs
communiquent des rotations alternatives opposees aux organes a engronage
mends. 36 1& Dispositif de nettoyage automatique selon la revendlcation 12,
dans lequel les l6ements formant supports (54, 56) sont caracterises en ce
quo: Uls sont realises en une matibre polymere; et I'element formant
support superieur (54) presente une region agrandie (57), en forms de
bossage, 40     volsine de l'une de ses extr6mit~s et apte & y recevoir la
largeur axiale relativement grande des partoes a engrenage motrIces (100).
14. Dispositif de nettoyage automatique selon lune quelconque des
revendications pr~cedentes, dans loquel l'4iement formant poignde est
caract6rise par: 45       un moteur (20) aiimente en energie par batterie
presentant un arbre de sortie pouvant 8tre amene a tourner; un organe
formant pignon (40) fixe & l'arbre de sortie de fagon a etre 11 en rotation
& celul-ci on rotation; une roue de champ (42) ongrenant avec le pignon; 60
un bras de manivelle (44) relie, au niveau d'une premiere extremite, de
maniere articulee et excentriquement, a la roue de champ; et un arbre
d'entraThement de cremallebre (46) relie, au niveau d'une premiere
extrdmit4, de manibre articulie & une seconde extremite du bras de
manivelle, et reli6 a une extr~mit4 de la cr6maillbre au niveau d'une
seconde extremite de l'arbre d'entraihement de crdmaillbre. 65 1&
Dispositif de nettoyage automatique selon la revendication 14, caractdris4
par: un ensemble formant commutateur de commande (14) dlspose & l'int~rieur
de la partie formant poignee et comprenant un element formant commutateur
manual (151) pour la mise en circuit selective 17    EP 0 208 401 B1
lC  ',*-M "-S * du moteur aliments par batterie afin de transformer le
mouvement de rotation de la roue de champ (42) en un mouvement altematif de
la crdmaliiare pour communiquer un mouvement de rotation altematif oppos4
aux touffes (16, 18). 5  16. Dispositif de nettoyage automatique salon la
revendication 1, dans loquel la cremaillere est caracterisae par: un
element allonge formant cremaillere (52) monte de fagon a pouvoir effectuer
un mouvement alternatif a l'interieur de la partie formant tote de brosse,
la cr6mailiere etant rellee a un arbre d'entralhement (46); 10       un
element formant support (120) relle de manibre fixe & l'interleur de
l'element I t te de brosse et presentant un passage axial pour permettre a
i'arbre d'entrathement d'y 8tre regu de fagon a pouvoir coulisser a travers
lul ; et un 6lement forinant clapet flexible (124) porte par l'element
formant support et pouvant 8tre mis en 



prise avec l'arbre d'entrainement de fagon & former un joint d'etancheite
aux fluides & sens unique par 15     rapport a I'espace interieur de
l'element a tote de brosse. 17. Dispositlf de nettoyage automatique solon
la revendication 16, dane lequel I'eIlment formant support est caracterisd
par: un element formant clapet presentant une ouverture (126); 20
I'element formant clapet flexible prdsentant un clapet a volet dispos6 au
voisinage d'un c8t6 de I'6l6ment formant support et qu1 est apte & ouvrir
et former l'ouverture de fagon flexible en reaction a une pression de
fluide exercee par intermittence sur le clapet a volet en reactlon au
mouvement alternatif de la cremaillbre, permettant ainsi a des matlbres
rdsiduelles contenues dans I'M6ment a tote de brosse d'8tre expuls6es de
celul-cl. 25 18. Dispositf de nettoyage automatique solon l'une quelconque
des revendications precddentes en combinaison avec un poste formant support
(30) pour ce dispositif, le poste formant support etant caracterlse par: un
corps prsesntant une partle de base sensiblement creuse (170) destin6e au
montage d'un premier 30     moyen de recharge leoctrique (28). et apto I
recevoir la poignee de la brosse munie d'un second moyen de recharge (28);
la partie de base comportant, rdalise en une place avec elle, une partie en
forme de plateau (172) disposee sous un certain angle par rapport & cette
dernrire et dtant d'une construction creuse de fagon & pouvoir y recevoir
un cable d'alimentation 6lectrique (176) pouvant y 8tre rang6; 3.5.    et
la partie en forms de plateau comportant, r6allsee en une plbce avec cette
dernlere, une partie a bras vertical (180) volsine de son extremit6
terminale et apte a y supporter la partle formant tote de K-.'
brosse du dispositif. 40  19. Disposltlf de nottoyage automatique solon la
revendication 18, dans lequel le poste formant support est caracterise on
ce qu'il: presente une configuration sonsiblement on L, en Olevation
laterale, la partle de base (170) etant apte & 8tre montee sur une surface
de travail horlzontale pour monter la partie formant support en forme de
plateau (172) dans une position sensiblement verticale, 45       le support
en forme de plateau permettant de monter le poste de maniere amovible, solt
sur une surface d'appui verticale, la partie de base s'dtendant
sensiblement perpendiculairement a la surface d'appui, soit dans une
position horizontale, la partie de base s'etendant perpendiculairement a
cello-cl. 20. Dispositff de nettoyage automatique solon la revendication
19, dans loquel la partie de base est 50     caracterisee par: une prise
dlectrique (28) apte & recevoir une fiche correspondante (26) du dispositif
de nettoyage ; et une parte formant support frontal (185) r6alisee on une
pice avoc la partle on forme do plateau (172) et presentant une hauteur
suffisante pour supporter le dispositif, y compris la brosse, dans une
positfon inclinee vers le bas permettant aux matleres residuelles de
s'8couler hors du dispositif lorsque 65     le posts est place dans une
position sensiblement horizontale. AnsprUche 18    EP O 208 401 Bi
I 1111111 lilA lilA lli liii *C   L  M   S * 1. Automatfsche
Reinigungwvorrichtung (2) zum Reinigen von Arbeitsfilchen (zu bearbeitenden
Flachen), umfassend ein hohles Gehause (4) mit elnem Griffstack (6) und
einem BUrstenkopfelement (8), wobel das Barstenkopfelement eine in selnem
Inneren angeordnete Antrlebsstrangeinrichtung (50) enthalt, die 5      eine
kraft- oder motorgetriebene Zahnstangeneinheit (52) aufweist, welche bel
Ihrer Hin- und Herbewe- gung eine wechselwelse gegenliufige Drehung
benachbarter B0schelhafter-Zahnradelnrdchtungen her- vorbringt, dadurch
gekennzelchnet, daO die Zahnstangenelnheit (52) wahrend Ihrer vollen hin-
und hergehenden oder Pendelbewegung mit elner Relhe von
BUschelhalter-Zahnradeinrichtungen (72, 76, 80, 84, 88) Ober sine einzige
BUschelhaiter-Antriebszahnradelnrichtung (72) in Elngriff gelangt und die
10     Relhe der Zahnradeinrichtungen eine Anzahl von miteinander kammenden
BUschelhaiter-Abtriebszahn- radeinrichtungen (76, 80, 84, 88) aufweist, die
bei der Hln- und Herbewegung der Zahnstangenelnheit durch die
BUschelhalter-Antrlebszahnradeinrdchtungen in wechaseweise gegenlauflge
Drehung versetzt werden, ohne (selbst) In Antriebseingriff mit der
Zahnstangeneinheit zu stehen. 



t5 2. Automatische Reinlgungsvorrichtung nach Anspruch 1, welcher die
BUschelhalter-Antriebs- und - Abtriebszahnradelnrichtungen gekennzelchnet
sind durch ein Korperelement (92) mit einem
BUschelaufnahme-Fassungsabschnltt (96, 108) und eifnem
(materialeinheitlich) angeformten Antriebs- oder Abtrlebszahnradabschnitt
(100, 114), wobel der An- triebszahnradabschnitt (100) an der
Antrlebszahnradeinrichtung sine gr6oiere axiale Brelte als die 20
entsprechende axiale Breite als die entsprechende axiale Brelte des
Abtrlebszahnradabschnitts (114) an der Abtrlebszahnradeinrichtung aufwelst,
so dad die Zahnstangeneinheit (53) an Ihrem elnen Endo praktsch nur mit den
Antrlebszahnradab- schnitten (100) der Antriebszahnradelnrlchtung (en)
kammt und die Abtrlebszahnradabschnitte In Antriebselngriff mitelnander
stehen. 25 3. Automatische Reinigungsvorrichtung nach Anspruch 1 oder 2,
bel welcher die Zahnstangeneinheit gekennzelchnet let durch sin
langgestrecktes Zahnstangenelement (52) mit einer Anzahl von seltlich
beabstandeten Antriebszahnen (64) auf gegen~berliegenden Seiten desselben,
wobei das Zahnstangenelement elne Im wesentilchen zwischen den
Antriebszihnen angeordnete ao     FUhrungs- oder Leiteinrichtung (68) zum
Fahren der hin- und hergehenden Bewegung des Zahnstange- nelements relativ
zu der BUschelhalter-Antriebszahnradelnrichtung (72) autwelst. 4.
Automatische Reinigungsvorrichtung nach Anspruch 1, 2 oder 3, bel welcher
die B~achelhalter Antrlebs- und -Abbiebszahnradelnrdchtungen gekennzeichnet
sind durch a6    . elnen Antriebs- oder Abtriebszahnradabschnitt. wobel die
Antriebszahnradabschnitt  (114) der
BUschelhalter-Antriebszahnradeinrlchtung derart in Antriebseingriff mit der
Zahnstangenelnhelt (52) stehen, daaB die
BUschelhalter-Abtriebszahnradeinrichtungen (76) durch den Eingriff mit den
Antriebs- zahnradabschnitten (100) der
BUschelhaiter-Antriebazahnradelnrichtung (72) in wechselwelse gegenilu-
fige Drehung versetzt werden, wkhrend sie praktsch frei sind von elnem
Antriebseingriff mit der 40     Zahnstangeneinheit. 5. Automatische
Reinigungsvorrichtung nach einem  der vorangehenden AnsprOche, bel welcher
die BUschelhalter-Antriebs- und -Abtriebseinrichtungen gekennzelchnet sind
durch oenen BUschelhalter-Fassungsabschnitt (96, 108) und einen angeformten
Antriebs- oder Abtriebszahn- 45     radabschnitt (100, 114), wobei der
Fassungsabschnitt sin Baschel aus Filamenten odor Fasern (16, 18) trennbar
zu halten vermag. 6. Automatische Reinigungsvorrichtung nach Anspruch 5,
bei welcher die BUschel (16, 18) gekennzelch- net sind durch so     ein
BUndel von jewells die (sin) BUschel bildenden polymeren Filamenten oder
Fasern, wobei die Filamente oder Fasern in jedem BUschel am elnen Ends
unter Blidung eines im wesentlichen massiven, masseartigen Korpers (17, 19)
fUr das trennbare Einsetzen und Herausziehen in die bzw. aus den
BUschelhaiter-Fassungsabschnitte(n) (96, 108) mitelnander verschmolzen
sind. 65  7. Automatische Reinigungsvorrichtung nach Anspruch 5 oder 6,
dadurch gekennzeschnst, dac die BUschel (16,18) in mindestens zwei Relhen
auf gegenaberliegenden Seiten der Zahnstangeneinheit (52) angeordnet sind,
die BUschel In jeder Reihe In elnem im wesentlichen versetzten oder
gestaffelten Verhfltnls zueinander    *   C   L  M   S   * orlentiert sind
und die einander benachbarten B1schel In Jeder der Relhen relativ
zuelnander Jewells (abwechselnd) grollere und kUrzere axiale Iangen
aufweisen. 5   . Automatische Reinigungsvorrichtung nach einem der
vorangehenden AnsprUche, gekennzeichnet durch obere und untere
Lagerelemente (54, 56), die zwischen sich elnen Hohiraum (58) festlegen und
dazwischen die BUschelhalter-Antriebs-und -Abtriebselnrichtungen
aufzunehmen verm8gen, wobel die BUschelhaiter-Antriebs- und
-Abtriebseinrichtungen Antriebs-und Abtriebszahnradelemente (72, 76)
aufweisen, die jeweils materialeinheitliche Antriebs- und
Abtriebszahnradabschnitte (100, 114) 10     und materialeinheitliche
BUschelhalter-Fassungsabschnftte (96,108) aufwelsen, wobel die Antriebs-
und Abtriebszahnradelemente drehbar sind und die Fassungsabschnitte sich
durch sie hindurch erstrecken, mit der Aulenselt des unteren Lagerelements
(56) In Verbindung stehen und die BUschel aufzunehmen vermngen. 16 .9.
Automatische Reinigungsvorrichtung nach Anspruch 8, gekennzelchnet durch
obere und untere Lagerelemente (54, 56), die am einen Ende eine mit dem
Hohiraum in Verbindung 



stehende Zugangsoffnung (62) festlegen, welche die sich durch sie
erstreckende, hin- und hergehend bewegte Zahnstangeneinheit (52)
aufzunehmen vermag. 20  10. Automatische  eianigungsvorrichtung nach
Anspruch 9, bei welcher das untere (Lager-)Element (56) gekennzeichnet ist
durch elne Anzahl von Im wesentlichen symmetrisch orlentierten Offnungen
oder Bohrungen zum drehbaren Aufnehmen der sich hindurcherstreckenden
Fassungsabschnitte (96, 108) der Antriebs- und Abtriebs- zahnradelemente.
25 11. Autornatische Reinigungsvorrichtung nach Anspruch 10, bel welcher
die Zahnstangenelnhelt gekenn- zeichnet ist durch ein langgestrecktes
Zahnstangenelement (52) mit (materialeinheitilch) angeformten
Zahnstangenzahnen (64) auf gegeniberliegenden Selten desselben, 90
wobel sich die Zahnstangenzahne senkrecht zur I-angsachse des
Zahnstangenelements erstrecken und mindestens elnen angeformten
kurvenartigen FUhrungs- oder Leltabachnift (66), der sich praktisch langs
der i-ange erstreckt, aufwelsen, und wobel der kurvenartige Leitabschnitt
abwAlzend und f~hrend mit elner zugewandten Innenfl~che, die durch die
Zugangsoffnung (62) in den Hohlraum (55) und In elnem der Lagerelemente
(54, 56) 95     festgelegt Ist, zusammenwirkt, urn die Ausrichtung des
Zahnstangenelements bel selner hin- und hergehenden Antriebsbewegung
aufrechtzuerhalten. 12. Automatische Reinigungsvornchtung nach Anspruch 11,
bel welcher die Antrlebszahnradabschnitte (100) der
Antriebszahnradelnrichtung gekennzeichnet sind durch 40     eine axiale
Breite, die gr88er Ist als die entsprechende axiale Breite der
Abtriebszahnradabschnitte (114) der Abtriebszahnradelemente, so daBl
praktisch nur die obere HAIfte des Antriebszahnradab- schnitts mit dem
Zahnstangenelement (52) in Eingriff gelangt, wobel praktisch die untere
HaUfte des Antrlebszahnradabschnitts (100) mit dem zugeordneten Abtriebs-
zahnradabschnitt (114) der Abtriebszahnradelemente in Eingriff steht, 45
so dalR aufeinanderfolgende wechselweise (Hin- und Her-)Drehungen der
AntrIebszahnradelemente wechselweise gegenlaufige Drehungen der
Abtriebszahnradelemente hervorbringen. 13. Automatfsche
Relnigungsvorrichtung nach Anspruch 12, dadurch gekennzeichnet, daR die
Lagerele- mente (54, 56) 50     aus elnem polymeren Material geformt sind
und das obere Lagerelement (54) im Bereich seines elnen Endes einen
erwelterten nabenartigen Bereich (57) zur Aufnahme der relativ vergrolerten
axialen Brelte der Antriebszahnradabschnitte (100) darin aufweist. us 14.
Automatische Reinigungsvorrichtung nach elnem der vorangehenden Ansprlche,
bei welcher das GriffstOck gekennzeichnet ist durch elnen
batteriegespeisten Motor (20) mit einer drehbaren Ausgangswelle (41), 20
ein an der Ausgangswelle mit dleser mitdrehbar angebrachtes Ritzeleiement
(40), sin mit dem Ritzei in Eingriff stehendes Plan(zahn)rad (42), ein mit
einem ersten Ende schwenkbar und auiermlrttg am Planrad angebrachtes
Kurbelarmelement (44) und eine an einem ersten Ende schwenk- bar mit elnem
zwelten Ends des Kurbelarmelements verbundene und an elnem zweiten Ende mit
dem 6     eonen Ends der Zahnstangensinheit verbundene
Zahnstangen,-Antriebswelle (46). 15. Automatische Reinigungsvorrichtung
nach Anspruch 14, gekennzelchnet durch sine Im Inneren des Griffstrlcks
angeordnete Steuerschalteranordnung (14) mit einem Hand-Schalterele- ment
(151) zum seeictiven Aktivieren des batteriegespeisten Motors fOr die
Umsetzung der Drehbewe- 10     gung des Planrads (42) in sine hin- und
hergehende Bewegung der Zahnstangeneinheit zwecks wechselwelser
gegenliufiger Drehung der BUschel (18, 18). 16. Automatische
Reinigungsvorrichtung nach Anspruch 1, bei welcher die Zahnstangeneinhelt
gekenn- zeichnet ist durch 15     sin langgestrecktes Zahnstangenelement
(52), das zur Hin- und Herbewegung Im Inneren des BUrsten- kopfabschnitts
angeordnet und mit einer Antriebswelle (46) gekoppelt Ist, sin fest an der
Innenfiache des Bfrstenkopfelements angebrachtes Lagerelement (120) mit
elnem axialen Durchgang zur verschiebilchen Aufnahme der Antriebswelle
(durch diesen Durchgang hin- 



durch), und 20     sin vom Lagerelement getragenes und mit der
Antriebswelle In Eingriff odor BerUhrung bringbares flexibles Ventilelement
(124) zur Herstellung einer Elnweg-Fluldumabdlchtung relativ zum Inneren
des BUrstenkopfelements. 17. Automatische Relnigungsvorrichtung nach
Anspruch 16, bel welcher das Lagerelement gekennzeichnet 25     1st durch
sin K6rperelement mit elner darin vorgesehenen iffnung (126), wobel das
flexible Ventilelement sin an der eonen Salt. des Basis- oder
Kdrperelements angeordnetes Klappenventil aufwelst, welches die 6ffnung In
Abhangigkeit von einem Fluidumdruck flexibel zu offnen und zu schlielen
vermag, der entsprechend der Hin- und Herbewegung des Zahnstangenelements
abwechselnd auf das Klappenven- 30    tilelement ausgeUbt wird, so daB im
BUrstenkopfelement enthaltene RUckst~nde aus ersterem ausge- trieben
werden. 1& Automatieche Relnigungsvorrichtung nach elnem der vorangehenden
AnsprUche In Kombination mit einem Tragstander (30) dafUr, bei weicher der
TragstInder gekennzelchnet ist durch 36    eoen Korper mit einem im
wesentlichen hohlen Basistell (170) zur Anbringung einer ersten
elektrischen Ladereinheit (28) und zur Aufnahme des sine zwelte
Ladereinrichtung (26) aufwelsenden Griffstdcks der BUrsts, wobei der
Basisteil einen (materialeinheitlich) angeformten, abgewinkelten
muldenf8rmlgen Abschnltt (172) elner hohlen Ausgestaltung, der ein
Stromkabel (176) In elnem (darin) verstauten Zustand aufzunehmen vermag,
aufweist, und 40     der muldenfdrmige Abschnitt an seinem Endteil einen
angeformten, hochragenden Haiterungsteil (180) zum Stttzen oder Haltern'des
Bflrstenkopftells der Vorrichtung (darin) aufweist. 19. Automatische
Reinigungsvorrichtung nach Anspruch 18, dadurch gekennzeichnet, daB der
Tragstinder in Seitenansicht sine im wesentilchen L-f6rmige Ausgestaltung
aufweist, wobei der 45     Basisteil (170) an einer waagerechten
Arbeitsfiache montierbar ist, um den muldenffrmigen Tragab- schnift (172)
in einer im wesentlichen lotrechten Stellung zu haltern, wobei der
muldenf6rmige Tragabschnitt vorgesehen ist fOr die wahlweise abnehmbare
Halterung der Vorrichtung an einer lotrechten Tragflache, in welcher der
Basistell sich im wesentlichen senkrecht zur Tragflache erstreckt, oder in
einer waagerechten Lage mit dem Basistell und senkrecht dazu verlau- 60
fend. 20. Automatische Reinigungsvorrichtung nach Anspruch 19, dadurch
gekennzeichnst, daB der Basisteil sine Auien-Fassungseinrichtung (28), die
einen entsprechenden Innen-Steckerabschnitt (26) der Reinigungsvorrichtung
aufzunehmen vermag, 55     und einen materialeinheitllch mit dem
muldenf6rmigen Abschnift (172) ausgebildeten vorderen Trag- oder Sttitzteil
(185) aufwelst, der eine solche HWhe besitzt, daB er die Vorrichtung mit
der BUrste In einer abwirts geneigten Stellung zum Ablaufenlassen von
Rtckstanden aus der Vorrichtung, wenn der Stander in im wesentlichen
waagerechter Lage angeordnet Ist, zu haltern oder zu stlitzen vermag. 21


