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s (57) Abstract: A toothbrush (10) includes a support member (22) mounted on a first shaft (24) in the head (14) of the toothbrush
(10). A carrier member (26) is mounted on a second shaft (28) to the support member (22). The support member (22) is eccentrically
mounted so that when its first shaft (24) is rotated the carrier member (26) is moved in an orbital path during the rotation of the
support member (22). The carrier member (26) is freely mounted on its second shaft (28) so that during this orbital movement the
carrier member (26) rotates in a random manner. Cleaning elements (32) such as bristles extend outwardly from the carrier member

(26).
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RANDOM ORBITAL TOOTHBRUSH

Background of the Invention

Various attempts have Dbeen made to provide
toothbrushes with cleaning elements such as bristles movably
mounted to enhance the cleaning action. U.S. Patent No.
5,504,959 discloses an electric toothbrush having circular
brush bases which engage rotating bases. The rotating bases
move linearly while they are rotating. The brush head it-
self is capable of rotating about its axis during these
movements. U.S. Patent Nos. 4,175,299, 4,276,672 and
4,336,622 all relate to toothbrushes which are characterized
as having an orbital brush action. During operation the
brush head moves in contact with the teeth and then in its
return stroke is angled out of contact with the teeth. As a
result of this orbital motion the brush by being retracted
does not contact the teeth and gums or at least lessens the
pressure during the return stroke. U.S. Patent No.
6,347,425 discloses a powered toothbrush having three dimen-
sional rotational head movement.

It would Dbe desirable if a toothbrush could be
provided having enhanced rotational movements which differs
from the type of movements disclosed in the above patents.

Summary of the Invention

An object of this invention is to provide a
toothbrush wherein the cleaning elements, such as the bris-

tles, move in a random orbital path.
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A further object of this invention is to provide
such a toothbrush which is electrically powered to cause the
random orbital path movement.

In accordance with this invention the head of a
toothbrush includes at least one carrier member from which
the cleaning elements extend outwardly. The carrier member
is mounted to the front face of the head in such a manner
that the carrier member and the cleaning elements move in a
random orbital path.

In a preferred practice of the invention the car-
rier member is mounted to a support member. The support
member is eccentrically mounted on a shaft so that when the
support member rotates the carrier member moves in an or-
bital path. The carrier member itself is freely mounted for
rotation with respect to the support member so that the car-
rier member rotates in a random fashion while it is moving
through the orbital path.

The Drawings:

Figure 1 is a side elevational view partly in sec-
tion of a toothbrush in accordance with this invention;

Figure 2 is a front elevational view of the
toothbrush shown in Figure 1; and

Figure 3 is a side elevational view partly in sec-
tion of the toothbrush shown in Figures 1-2 in a different
phase of operation.

Detailed Description

The present invention is in general directed to an

electric toothbrush with a head that orbits in a random man-—
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ner so as to remove more plague and debris with less effort.
By moving in such a path the toothbrush should be move effi-
cient at removal of plagque and debris than a standard orbit
head of an electric toothbrush.

Figures 1-3 illustrate a toothbrush 10 in accor-
dance with this invention. As shown therein the toothbrush
10 includes a hollow handle 12 and a head 14. Handle 12
would house the power drive for the toothbrush. This could
include, for example, a motor 16 controlled by switch 18.
Actuation of the motor which is part of a drive structure
causes later described drive transmitting members to effect
a random orbital motion in the head 14. More particularly,
head 14 has a front face 20 which includes a support member
22 rotationally mounted on a first shaft 24. As illustrated
support member 22 is eccentrically mounted on shaft 24. A
carrier member 26 is mounted on a second shaft 28 to support
member 22. Second shaft 28 is displaced from first shaft 24
by the distance “A”. As a result, when support member 22 is
rotated on its first shaft 24 carrier member 26 is driven in
an orbital path. Front face 20 includes a recessed receiv-
ing area 30 which defines the limits of that orbital path.

As best illustrated in Figures 1 and 3 support
member 22 is mounted below the outer surface of face 20 in
the recess 30. Carrier member 26, however, extends out-
wardly from the outer surface of face 20. Carrier 26 is

provided with cleaning elements 32 extending outwardly from

- the outer face of carrier member 26. Carrier member 26 is

freely mounted on its second shaft 28. As a result, when
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carrier member 26 is driven in its orbital path carrier mem-
ber 26 also freely or randomly rotates about its own shaft
28. In the illustrated embodiment carrier member 26 is axi-
ally mounted on shaft 28. If desired, however, carrier mem-
ber 26 could be eccentrically mounted so as to increase the
random orbital path that carrier member 26 and its cleaning
elements 32 take. In the preferred illustrated practice of
this invention carrier member 26 is a disk having a circular
outer surface from which the cleaning elements 32 extend.

During operation of toothbrush 10 the carrier mem-
bers 26 and their cleaning elements 32 would move in the or-
bital path which is transcribed by the outer wall of recess
30. Thus, Figures 1 and 2 show the carrier members 26 in
one position located furthest from the handle 12. Figure 3
shows the carrier members moved to the opposite end of the
path where the carrier members are closest to handle 12.

The invention could be practiced with a single
carrier member and a single support member. As illustrated,
however, a pair of such carrier members 26,26 and support
members 22,22 is provided. The invention can also be prac-
ticed where there are more than two sets of carrier members
and support members.

The drawings illustrate the cleaning elements 32
in a schematic manner. Any suitable cleaning elements may
be used such as bristles or elastomeric members including
massage elements.

Any suitable drive structure can be utilized for

creating the random orbital path. Such type of path, for
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example, is known from random-orbital sanders. Reference is
made to U.S. Patent No. 4,120,084, all of the details of
which are incorporated herein by reference thereto. The
‘084 patent describes a type of drive structure that could
be adapted for creating the random orbital path of the
cleaning elements 32. Such structure, in general, includes
a drive shaft 34 which would be driven by motor 16. Drive
shaft 34 rotates in a longitudinal direction. A worm gear
36 is mounted at spaced locations on shaft 34 in accordance
with the number of sets of carrier members and support mem-
bers. Woxrm gear 36 drives gear 38 (see Figure 1) which in
turn drives first shaft 24. Second shaft 28 is displaced
from first shaft 24 by the distance A. As a result, during
the driven rotation of support member 22, carrier member 26
moves in an orbital path. Second shaft 28 may be mounted in
roller bearings 40 as described in the ‘084 patent.

Although reference has been made to U.S. Patent
No. 4,102,084 for an exemplary type of drive mechanism other
types of drive mechanisms may also be used such as known for
random-orbit sanders. Reference is also made to U.S. Patent
No. 4,854,085.

In general, a drive mechanism would be used
wherein the drive structure inciudes a motor, preferably lo-
cated in the handle of the toothbrush. The motor actuates
drive transmitting members which cause a first shaft to ro-
tate. A support member which could be in the form of a disk
or block is eccentrically mounted on the first shaft. A

second shaft is mounted to the outer surface of the support
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member. A carrier member which is preferably a disk is
freely mounted on the second shaft. Thus, when the drive
structure is actuated the support member is directly driven
by the drive structure which creates an orbital path. Be-
cause the carrier member is freely rotatably mounted on the
support member the carrier member would rotate in a random

fashion while being moved in the orbital path.
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What is claimed is:

1. A random orbital toothbrush comprising a handle, a head
secured to one end of said handle, said head having a front

face, at least one carrier member having outwardly extending
cleaning elements, and drive structure mounting said carrier
member to said front face for moving said carrier member and

said cleaning elements in a random orbital path.

2. The toothbrush of claim 1 wherein said carrier member
is mounted to a support member, said support member being
mounted to said front face, said carrier member being mov-
able with respect to said support member, and said support

member being movable with respect to said front face.

3. The toothbrush of claim 2 wherein each of said carrier

member and said support member is rotatably movable.

4. The toothbrush of claim 3 wherein said support member
is eccentrically mounted to a first shaft mounted to said

front face for rotational movement in an orbital path.

5. The toothbrush of claim 4 wherein said support member

is drivably mounted for movement in said orbital path.

6. The toothbrush of claim 5 wherein said carrier member
is freely rotatably mounted on a second shaft mounted on

said support member for random rotation.
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7. The toothbrush of claim 6 wherein said carrier member

is axially mounted on said second shaft.

8. The toothbrush of claim 6 wherein said carrier member

is eccentrically mounted on said second shaft.

9. The toothbrush of claim 6 including a plurality of said

carrier members and said support members.

10. The toothbrush of claim 6 wherein said cleaning ele-

ments are bristles.

11. The toothbrush of claim 6 wherein said carrier member
is a disk having a circularly shaped outer surface from

which said cleaning elements extend.

12. The toothbrush of claim 2 including a plurality of said

carrier members and said support members.

13. The toothbrush of claim 1 wherein said cleaning ele-

ments are bristles.

14. The toothbrush of claim 1 wherein said carrier member
is a disk having a circularly shaped outer surface from

which said cleaning elements extend.

15. The toothbrush of claim 1 wherein said handle is hol-

low, said drive structure including a motor mounted in said
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handle, and said drive structure including a drive transmit-
ting member driven by said motor and extending from said

handle and into said head.

16. The toothbrush of claim 1 wherein said carrier member
is a disk mounted to a support member, said support member
being eccentrically mounted to a first shaft, said drive
transmitting members being engaged with said first shaft to
rotate said first shaft, a second shaft mounted to said sup-
port member offset from said first shaft, and said disk be-

ing mounted to said second shaft.

17. The toothbrush of claim 16 wherein said disk is freely

mounted to said second shaft.

18. The toothbrush of claim 17 wherein said cleaning ele-

ments are bristles.

19. The toothbrush of claim 18 wherein said disk has a cir-

cular outer face from which said bristles extend.



PCT/US2003/034587

WO 2004/041114

1/1

-aF




International application No.

INTERNATIONAL SEARCH REPORT
PCT/US03/34587

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) 1 A61C 17/40
US CL : 15/22.1, 28
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
S. :15/22.1, 28

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
NONE

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
NONE

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5,687,442 A (MCLAIN) 18 November 1997 (18.11.1997), see figures 1-5 and column 1-3,13,14
2, line 57 thru column 4, line 47.
A US 864,201 A (SHERS) 27 August 1907 (27.08.1907), see entire document 1-19
A US 1,577,751 A (PASCHALL) 23 March 1926 (23.03.1926), see entire document. 1-19
A US 2,140,307 A (BELASCHK et al) 13 December 1938 (13.12.1938), see entire document. 1-19
A US 4,027,348 A (FLOWERS et al) 07 June 1977 (07.06.1977), see entire document. 1-19
A US 4,177,535 A (COLE) 11 December 1979 (11.12.1979), see entire document. 1-19

I:I Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
“A"  document defining the general state of the art which is not considered to be principle or theory underlying the invention
of particular relevance
X" document of particular relevance; the claimed invention cannot be
“E" earlier application or patent published on or after the international filing date considered novel or cannot be considered to involve an inventive step

when the document is taken alone
“L"  document which may throw doubts on priority claim(s) or which is cited to

establish the publication date of another citation or other special reason (as “y” document of particular relevance; the claimed invention cannot be
specified) considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
“0”  document referring to an oral disclosure, use, exhibition or other means ’ being obvious to a person skilled in the art
“P”  document published prior to the international filing date but later than the “&" document member of the same patent family
priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report

17 March 2004 (17.03.2004) O 9 A PR Zm

Name and mailing address of the ISA/US Authorized officer M 7

Mail Stop PCT, Attn: ISA/US .. / / /
Commissioner for Patents Mark Spisich /
P.O. Box 1450
Alexandria, Virginia 22313-1450 Telephone No. (703) 308-0661

Facsimile No. (703) 305-3230

Form PCT/ISA/210 (second sheet) (July 1998)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

