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(57) ABSTRACT 
An electric toothbrush is provided. The electric toothbrush 
has an elongated body including a handle, a head, and a neck 
extending between the handle and the head. A first bristle 
carrier having a plurality of bristles and a Second bristle 
carrier having a plurality of bristles are disposed on the head 
and each of the first and Second bristle carriers have an 
opening. An electric motor is operatively connected to a 
shaft, wherein operation of the electric motor moves the 
shaft in an orbital motion and wherein the shaft is opera 
tively connected to the first and Second bristle carriers to 
move the first and Second bristle carriers. 
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ELECTRICTOOTHBRUSHES 

FIELD OF THE INVENTION 

0001. The present invention relates to the field of tooth 
brushes, and more particularly, the invention relates to the 
field of electrically powered toothbrushes. 

BACKGROUND OF THE INVENTION 

0002 Most known electric toothbrushes utilize a single 
bristle carrier that is powered or otherwise driven by an 
electric motor incorporated in the toothbrush. The bristle 
carriers in these toothbrushes generally undergo rotary 
motion. Although Satisfactory in certain respects, a need Still 
exists for an improved powered toothbrush design. 
0003) Numerous attempts have been made to improve the 
design, efficiency, cleaning efficacy, simplicity, and/or com 
mercial viability of electric toothbrushes. One approach has 
been the provision of multiple powered bristle carriers. Most 
artisans have grouped multiple Sets of bristles along an end 
of a brush and incorporated a drive mechanism for Simul 
taneously rotating each of the bristle Sets, together. Exem 
plary designs include those disclosed in U.S. Pat. Nos. 
3.242,516; 4,156,620; 4,845,795; 5,088,145; 5,020,179; 
4,827,550; and 4,545,087. 
0004. A related strategy is to group sets of bristles on 
multiple rotating bristle carriers, as disclosed in U.S. Pat. 
Nos. 2,140,307 and 5,170,525. Rather than rotating each 
individual bristle Set about its center, i.e. the approach 
adopted in the previously noted patents, the designs 
described in the 307 and 525 patents rotate multiple groups 
of bristle sets about the center of a bristle carrier. Specifi 
cally, multiple groups of bristle Sets are disposed on a 
circular bristle carrier and that bristle carrier, typically one 
of Several, is rotated about its own axis. 
0005 U.S. Pat. No. 5,070,567 describes a design com 
bining the two previously noted Strategies. A rotating bristle 
carrier is provided along with multiple individually rotatable 
bristle Sets. Although this design likely provides many of the 
advantages associated with each of its predecessors, the 
cleaning efficacy of Spinning bristle Sets, alone, is Somewhat 
limited. 

0006 Yet another design is disclosed in U.S. Pat. No. 
5,617,603. The 603 patent describes an assembly of “stag 
gered Swing brushes. Apparently, the two bristle carriers 
move along a complex path within the plane of the tooth 
brush. 

0007 Although dual bristle carriers that undergo various 
combinations of movement have been disclosed in the prior 
art, there remains a need to provide an electric toothbrush 
with a bristle carrier that undergoes a different type of 
motion. More significantly, there is a need to provide an 
electric toothbrush with multiple bristle carriers that provide 
additional types of motion and combinations of motion. 

SUMMARY OF THE INVENTION 

0008 An electric toothbrush is provided. The electric 
toothbrush has an elongated body including a handle, a head, 
and a neck extending between the handle and the head. A 
first bristle carrier having a plurality of bristles and a Second 
bristle carrier having a plurality of bristles are disposed on 
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the head and each of the first and second bristle carriers have 
an opening. An electric motor is operatively connected to a 
shaft, wherein operation of the electric motor moves the 
shaft in an orbital motion and wherein the shaft is opera 
tively connected to the first and Second bristle carriers to 
move the first and Second bristle carriers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. The present invention may take form in various 
components and arrangements of components, and in Vari 
ouS techniques, methods, or procedures and arrangements of 
Steps. The referenced drawings are only for purposes of 
illustrating preferred embodiments, they are not necessarily 
to Scale, and are not to be construed as limiting the present 
invention. 

0010. It is believed that the present invention will be 
better understood from the following description taken in 
conjunction with the accompanying drawings in which: 

0011 FIG. 1A is a perspective view of a preferred 
embodiment toothbrush in accordance with the present 
invention illustrating various planes and their orientation 
with respect to the toothbrush. 
0012 FIG. 1B is a schematic representation of a shaft 
undergoing orbital motion. 
0013 FIG. 1C is a schematic representation of another 
shaft undergoing orbital motion. 
0014 FIG. 2A is a perspective view of a preferred 
embodiment toothbrush in accordance with the present 
invention, wherein portions of the body, neck and head of 
the toothbrush has been removed for clarity. 
0015 FIG. 2B is a partial perspective view of a motor, 
drive assembly, drive shaft, and pivot member used in the 
toothbrush depicted in FIG. 2A. 

0016 FIG. 2C is an elevational view of a bristle carrier 
of the preferred embodiment toothbrush depicted in FIG. 
2A. 

0017 FIG. 3 is a perspective view of another preferred 
embodiment toothbrush in accordance with the present 
invention, wherein portions of the body, neck and head of 
the toothbrush have been removed for clarity. 
0018 FIG. 4A is a perspective view of another preferred 
embodiment toothbrush in accordance with the present 
invention, wherein portions of the body, neck and head of 
the toothbrush have been removed for clarity. 

0019 FIG. 4B is an elevational view of the bristle carrier 
used in the toothbrush of FIG. 4A illustrating the motion of 
the bristle carrier. 

0020 FIG. 5A is a perspective view of yet another 
preferred embodiment toothbrush in accordance with the 
present invention, wherein portions of the body, neck and 
head of the toothbrush have been removed for clarity. 

0021 FIG. 5B is an elevational view of the bristle carrier 
of the preferred embodiment toothbrush depicted in FIG. 
5A. 

0022 FIG. 6A is a perspective view of a preferred 
embodiment toothbrush in accordance with the present 
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invention, wherein portions of the body, neck and head of 
the toothbrush have been removed for clarity. 
0023 FIG. 6B is a top planar view of the plurality of 

bristle carriers of the toothbrush of FIG. 6A, illustrating 
their respective motions. 
0024 FIG. 7 is a perspective view of another preferred 
embodiment toothbrush in accordance with the present 
invention, wherein portions of the body, neck and head of 
the toothbrush have been removed for clarity. 
0.025 FIG. 8 is a perspective view of yet another pre 
ferred embodiment toothbrush in accordance with the 
present invention, wherein portions of the body, neck and 
head of the toothbrush have been removed for clarity. 
0026 FIG. 9A is a perspective view of yet another 
preferred embodiment toothbrush in accordance with the 
present invention, wherein portions of the body, neck and 
head of the toothbrush have been removed for clarity. 
0027 FIG.9B is a schematic view of a brushing opera 
tion using the preferred embodiment toothbrush depicted in 
FIG 9A. 

0028 FIG. 10A is a perspective view of another pre 
ferred embodiment toothbrush in accordance with the 
present invention, wherein portions of the body, neck and 
head have been removed for clarity. 
0029 FIG. 10B is a partial perspective view of a motor, 
drive assembly, drive shaft, and pivot member used in the 
toothbrush of FIG. 10A. 

0030 FIG. 10C is an elevational view of the bristle 
carrier and cam member used in the toothbrush of FIG. 10A 
illustrating the motion of the bristle carrier. 
0.031 FIG. 11 is a planar, schematic view of a head and 
neck of another preferred embodiment toothbrush in accor 
dance with the present invention. 
0.032 FIG. 12A is a perspective view of another pre 
ferred embodiment toothbrush in accordance with the 
present invention, wherein portions of the body, the neck, 
and the head of the toothbrush have been removed for 
clarity. 

0033 FIG. 12B is an elevational view of the bristle 
carrier of the toothbrush depicted in FIG. 12A. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0034. Before describing the various preferred embodi 
ments, it is instructive to define the various types of motions 
that the movable bristles of the various toothbrushes may 
undergo. AS used herein, the term “angular motion” refers to 
any angular displacement. "Linear motion' is movement 
along a Straight or Substantially Straight, line or direction. 
“Curvilinear motion” is movement that is neither completely 
linear nor completely angular but is a combination of the two 
(e.g., curvilinear). These motions can be constant or peri 
odic. Constant motion refers to motion that does not change 
direction or path (i.e., is unidirectional). Periodic motion 
refers to motion that reverses direction or path. Constant 
angular motion is referred to as rotary motion, although 
features herein may be described as “rotatably mounted” 
which is intended to merely mean that angular motion, 
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whether periodic or constant, is possible. Periodic angular 
motion is referred to as oscillating motion. Curvilinear 
motions can also be either constant (i.e., unidirectional) or 
periodic (i.e., reverses direction). Periodic linear motion is 
referred to as “reciprocation”. “Orbital motion” is a type of 
angular motion about an axis that is distinct from and is 
Some distance apart from the center of the moving compo 
nent, e.g. a shaft. This distance is referred to herein as the 
extent of offset of the orbital motion. Orbital motion may be 
either constant angular motion or periodic angular motion. 
0035. The above-described motions can occur along one 
or more axes of a bristle carrier, a toothbrush, a toothbrush 
head, etc. Accordingly, motion is described herein as being 
either one, two, or three dimensional motion depending 
upon the number of axial coordinates required to describe 
the position of a bristle carrier during its movement. The 
axes, X, Y, and Z, are shown in FIG. 1A. One dimensional 
motion is motion that can be described by a single coordi 
nate (e.g., X, Y, or Z coordinates). Typically, only linear 
motion can be one dimensional. For example, periodic linear 
motion Substantially along only the Y axis is one dimen 
Sional motion (referred to herein as a “pulsing motion” or an 
“up and down motion”). Two dimensional motion is move 
ment by a bristle carrier that requires two coordinates (e.g., 
X and Y coordinates) to describe the path of travel of the 
bristle carrier. Angular motion that occurs in a single plane 
is two dimensional motion Since a point on a bristle carrier 
would need two coordinates to describe the path of travel. 
Three dimensional motion is movement by a bristle carrier 
that requires three coordinates (e.g., X, Y, and Z coordinates) 
to describe the path of travel of the bristle carrier. An 
example of three dimensional motion is movement by a 
bristle carrier in the path of a helix. 
0036) Since most of the bristle carrier motions described 
herein can be modified by adjusting various structural fea 
tures, the description of a motion herein shall be automati 
cally understood to accommodate these variations. For 
example, a motion that is described as oscillating about an 
axis can also include components of other motions (e.g., a 
reciprocating linear motion), especially where it is noted that 
modifications can be made to provide this Second compo 
nent of motion. Motions that are intended to exclude Such 
modifications shall be described herein with the modifier 
“primarily’ (e.g., "primarily oscillating” or “primarily recip 
rocating”) and are intended to exclude significant other types 
motion, but not other motions that might be incidental from 
manufacturing tolerances or variabilities or where it is 
difficult to completely eliminate another type of motion 
completely from the bristle carrier, as is Sometimes the case. 
All motions described herein may be restricted to primarily 
the motion described if desired. 

0037 FIG. 1A is a perspective view of a preferred 
embodiment toothbrush 2 in accordance with the present 
invention. The toothbrush 2 comprises an elongated body 10 
having a handle 30, a head 50, and a neck 40 extending 
between the handle 30 and the head 50. A Switch 20 is 
provided or made accessible along the Outer region of the 
body 10. As will be appreciated, the Switch 20 actuates an 
electrical motor contained within the body 10 of toothbrush 
2. The motor (not shown) and a drive mechanism as 
described herein (not shown) drive one or more bristle 
carriers disposed near a distal end of the toothbrush. Spe 
cifically, the toothbrush 2 further includes a first bristle 
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carrier 60 located adjacent a distal-most first end 52 and a 
second bristle carrier 70. As described in greater detail 
herein, upon activation of the drive mechanism, the first and 
Second bristle carriers undergo a particular combination of 
motions. The motions are best described in terms of the axes 
X, Y, and Z. 
0.038. The X axis is generally referred to herein as the 
longitudinal axis and generally extends along a longitudinal 
or lengthwise dimension (as seen from the top planar view 
of the toothbrush) of the toothbrush head or the bristle 
carrier. For example, a longitudinal axis is an axis passing 
through the longest dimension of the toothbrush head. The 
Y axis is transverse, orthogonal or perpendicular to the X 
axis and generally bisects the toothbrush head into its left 
and right halves. The Z axis is transverse, orthogonal or 
perpendicular to the X and Y axes. It will be appreciated that 
axis orientations need not be exactly orthogonal or perpen 
dicular to another axis and that Some deviation from 90 
degrees between the axes, particularly when these axes are 
used to describe a direction of motion. It should be under 
stood that any axis orientation herein can be modified by the 
terms “generally” or "Substantially’ (e.g., "generally trans 
verse” or “substantially transverse”). The word “substan 
tially implies Some angular deviation, but not as much 
angular deviation from 90 degrees as the word "generally. 
No modifier indicates slight to no deviation from 90 degrees. 
Thus, a motion that is described as occurring along a first 
axis transverse to a Second axis implies that the motion 
occurs at a 90 degree angle to the second axis with Some 
slight deviation permitted (e.g., from manufacturing toler 
ances, etc.). If the motion is generally transverse or Substan 
tially transverse, a greater deviation from 90 degrees is 
contemplated. All the axes described herein can intersect 
another axis either generally or Substantially transverse to 
Said other axis. 

0.039 Plane X contains the X axis and is generally 
referred to herein as the plane of the toothbrush or the plane 
of the toothbrush head. This plane generally extends along 
the longitudinal dimension of the toothbrush. The Y plane 
contains the Y axis and extends through the toothbrush and 
is perpendicular to the X plane. The Y plane either bisects 
the toothbrush or is parallel to a plane that does. The Z plane 
is perpendicular to both the X plane and the Y plane and 
contains the Z axis. 

0040. Furthermore, it is useful to address the terminology 
used in describing the preferred embodiment toothbrushes, 
bristle carriers, and the various drive mechanisms. AS used 
herein, the term “forward” refers to the direction from the 
handle to the head while the term “rearward” refers to the 
direction from the head to the handle. A longitudinal direc 
tion is a direction that generally corresponds to a longitu 
dinal or X axis but which may not lie in the same plane as 
the axis. For example, the longitudinal axes of a shaft and a 
bristle carrier may not extend in the same plane but generally 
extend in the Same direction from a top planar view. Simi 
larly, a neck and head that are angled with respect to each 
other may not have longitudinal axes that extend in the same 
plane, but do have axes that extend in the Same general 
longitudinal direction from a top planar View. Many of the 
preferred embodiment electric toothbrushes typically have 
an elongated head with a longitudinal axis passing through 
the longest dimension thereof. This axis typically extends in 
the same general direction as the longitudinal axes of the 
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toothbrush neck and/or shaft. This axis is generally referred 
to as the longitudinal axis of the toothbrush. By the phrase 
“Same general direction,” Some angular deviation is con 
templated between the axes. 

0041 Generally, the preferred embodiment toothbrushes 
according to the present invention comprise an elongated 
hollow body containing an electrically powered motor and 
drive mechanism that is used to drive one, two, three or more 
moveable bristle carriers. The elongated hollow body also 
includes an interior chamber or cavity for containing one or 
more batteries for powering the motor. And, one or more 
Switches are provided along the outer region of the body for 
activating the motor and drive mechanism. AS will be 
appreciated, a removable end cap is provided to enclose the 
interior chamber and provide a Seal against external agents 
for the components inside the toothbrush body. As described 
in detail herein, the preferred embodiment toothbrushes 
comprise one, two, three or more movable bristle carriers. 
Each of the bristle carriers undergoes particular types of 
motion and the resulting combinations of movements pro 
vide unique cleaning efficacy. 

0042. Furthermore, it is useful to define the terms “fixed” 
or “static' bristles, and the term “movable” bristles. The 
terms fixed or static bristles refer to bristles that are secured 
or affixed to the brush head or body of the toothbrush or 
other component thereof So that the bristles, and Specifically, 
the base of the bristles, do not move with regard to the 
longitudinal axis of the toothbrush. Restated, fixed or static 
bristles refer to bristles that are affixed to the toothbrush Such 
that their base or point of attachment does not move with 
respect to the toothbrush. It is recognized that the tips or 
regions distal from the base of a bristle or group of bristles 
may move as a result of flexing of the bristle. However, the 
base of a Stationary, Static, or fixed bristle does not move 
with respect to the brush. The term movable bristle refers to 
a bristle in which the base of the bristle moves with respect 
to the toothbrush, and particularly with respect to the lon 
gitudinal axis of the brush. Generally, this configuration is 
accomplished by affixing or Supporting the base of the bristle 
to a mounting component, i.e. a bristle carrier or holder, that 
is movable with respect to the brush. Restated, a movable 
bristle is a bristle that is movable with respect to the 
longitudinal axis of the brush. 

0043 FIGS. 1B and 1C are schematic representations of 
a body undergoing orbital motion. Specifically, FIG. 1B 
depicts a drive Shaft 16 shown in croSS Section and having 
a center A, being rotated in the direction of arrow D about 
an axis of rotation B. The degree of offset of the orbital 
motion is shown as distance C. Orbital motion may also be 
imparted upon a component in which the axis of rotation 
intersects or extends within the body itself. For instance, in 
FIG. 1C, drive shaft 16" having a center A is rotated in the 
direction of arrow D about an axis of rotation B. The degree 
of offset of the orbital motion is shown as distance C. In the 
orbital motion of FIG. 1C, the degree of offset C is less than 
the cross-sectional radius of the drive shaft, shown as r in 
FIG. 1C. Restated, the axis of rotation B extends within a 
portion of the drive shaft 16" rather than outside of the shaft 
16'. 

0044 Various features are embodied in the present inven 
tion toothbrushes. Many of the preferred embodiment tooth 
brushes utilize a drive shaft that undergoes orbital motion 
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upon activation of the toothbrush. While an orbital motion is 
preferred for the drive shaft, it will be appreciated that a 
shaft that rotates about its center can be substituted if the 
shaft is provided with a cam, such as described in U.S. 
application Ser. No. 09/993,167, filed Nov. 6, 2001. Various 
rotating drive Shaft arrangements that would be Suitable with 
such an arrangement are described in U.S. Pat. Nos. 6,178, 
579; 6,189.693; 6,360,395; and 6,371,294. 
004.5 FIG. 2A is a perspective view of a preferred 
embodiment toothbrush 102 in accordance with the present 
invention. Toothbrush 102 comprises a body 110, a Switch 
(not shown), a handle 130, a head 150, and a neck 140 
extending between the handle 130 and the head 150. Dis 
posed within the body 110 is an electric motor 112 and an 
orbital motion assembly 114 operatively connected to a 
drive shaft 116 in a configuration, Such as that shown in 
FIG. 2B. As described in greater detail herein, the drive 
shaft 116 preferably undergoes orbital motion and extends 
through, and is preferably Supported and retained by a pivot 
member arrangement 124 defined within the interior of the 
neck 140 or body 110. In the toothbrush 102, the pivot 
member arrangement is a ball that is rotatably mounted 
within a Socket (not illustrated), which is stationary. The 
drive shaft 116 extends through the ball to a movable bristle 
carrier disposed at the head 150 of the toothbrush 102. The 
ball and Socket serve as a pivoting member. The Shaft (which 
is preferably Straight) does not undergo orbital motion at the 
ball and socket, as shown schematically in FIG. 2B. Other 
arrangements and configurations can be used in place of the 
ball and Socket arrangement to provide a pivoting member. 
For example, the Straight drive shaft 116 might pass through 
a Stationary elastomeric sleeve that acts as a pivot member. 
0046 Referring further to FIG. 2A, a bristle carrier 160 

is preferably disposed at a distal-most end 152 of the head 
150. The bristle carrier 160 is a movable bristle carrier and 
is operatively connected to the drive shaft 116. The bristle 
carrier 160 has a plurality of bristles 161 grouped or 
arranged into tufts. The tufts of bristles can be secured to the 
head using techniques know in the art, Such as Stapling. 
Since the bristle carrier 160 is movable, the bristles 161 may 
be referred to as "movable bristles'. The bristle carrier 160 
includes a base 162 and an extension or collar 164 that 
defines an engagement slot or aperture 166. The collar 164 
is preferably located at the rearward-most end of the bristle 
carrier 160. The collar 164 extends from the underside of the 
base 162 within the interior of the head 150 Such that the 
distal end of the drive shaft 116 extends through the engage 
ment slot or aperture 166. The bristle carrier 160 further 
includes a pin 163 that extends along a Y axis and is 
preferably co-linear with the center of the bristle carrier 160. 
0047 Upon the drive shaft 116 undergoing orbital 
motion, motion is imparted to the bristle carrier 160 by 
engagement between an outside portion of the Shaft and one 
or more Sides of the aperture. Depending upon the configu 
ration of the aperture 166 and other factors, the motion of the 
bristle carrier 160 may be linear, angular, curvilinear, or 
combinations thereof. Since the bristle carrier 160 is rotat 
ably mounted on the pin 163 extending from the center of 
the bristle carrier 160, the bristle carrier 160 primarily 
oscillates about a Y axis transverse to the longitudinal axis 
(e.g., X axis) of the toothbrush 102 and/or a longitudinal axis 
of the toothbrush head. The base 162 may optionally define 
one or more radially directed slots 165 that engage one or 
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more fixed or stationary radially directed pins (not shown) 
that are embedded or otherwise formed in the head 150 to 
further guide the motion of the bristle carrier 160 in a 
primarily oscillating movement. 
0048 FIG. 2C is an end view of the bristle carrier 160 of 
the toothbrush 102 shown in FIG. 2A. The carrier 160 
includes a plurality of bristles 161 (grouped into tufts) 
extending upward from the base 162. AS can be seen, the 
base 162 includes the collar 164 that defines the engagement 
slot or aperture 166 through which the drive shaft 116 
preferably extends. Most preferably, effective amounts of a 
dampening material 167 are disposed within the engagement 
Slot or aperture 166 to reduce or minimize linear movement 
of the bristle carrier 160 along the Y axis of oscillation that 
otherwise would result when the shaft 116 impacts the top 
and bottom portions of the aperture 166. This dampening 
material can also assist in reducing noise during operation. 
Alternatively, the length of the aperture 166 can be increased 
so that the shaft 116 does not impact the top and bottom 
portions of the aperture during its orbital motion. Similarly, 
the bottom portion of the collar 164 can be removed (see, 
e.g., FIG. 3) so that the shaft 116 does not impact a bottom 
portion of the aperture. The dampening material may be 
formed from any resilient material that can absorb the 
repeated impacts from the Shaft 116, Such as a thermoplastic 
elastomer or rubber. The movement of the bristle holder 160 
can be governed by the Shape and Size of the aperture 166 
as well as the location of the collar 164 along the bristle 
carrier 160 and/or the amount and nature of the dampening 
material. For example, as the width of the aperture 166 
increases, the amplitude of the oscillating movement may 
decrease. If the dampening material is removed, the bristle 
carrier 160 may also reciprocatingly move in a direction 
along the Y axis in addition to oscillating about the axis of 
the pin 163. The combination of these motions would 
produce a complex motion. 
0049 FIG. 3 illustrates a perspective view of another 
preferred embodiment toothbrush 202 having a plurality of 
bristle carriers in accordance with the present invention. The 
toothbrush 202 comprises a body 210 having a switch (not 
shown), a handle 230, a head 250, and a neck 240 extending 
between the handle 230 and the head 250. Disposed within 
the interior region of the body 210 is an electric motor 212, 
an orbital motion assembly 214, and a drive shaft 216. The 
assembly 214 comprises a disk that is operatively coupled to 
the electric motor So that the disk rotates about the central 
axis of the motor. Gearing (not shown) may be provided 
between the disk and the motor to vary the rotational Speed 
of the disk. The shaft 216 is eccentrically coupled to the disk 
So that the shaft undergoes an orbital motion when the motor 
is operating. A pivot member 224 is provided. Other 
arrangements can be used in place of the ball and Socket 
arrangement to provide a pivoting member, as previously 
discussed. The drive shaft 216 preferably undergoes orbital 
motion. The collection of bristle carriers includes a first 
bristle carrier 260 disposed at a distal-most end 252 and a 
second bristle carrier 270 disposed between the first bristle 
carrier and the handle. The first bristle carrier 260 can be 
arranged and configured as previously described with 
respect to FIGS. 2A and 2C. The first bristle carrier 260 
includes a plurality of bristles 261 extending from a base 262 
having a collar264 similar to the collar 164 shown in FIGS. 
2A and 2C. The first bristle carrier 260 also preferably 
includes one or more radially directed slots 265 and a pin 
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263. The second bristle carrier 270 includes a base 272 also 
provided with a collar 274 located at the center of the second 
bristle carrier 270. The second bristle carrier 270 preferably 
has one or more slots 275 that engage one more longitudi 
nally directed Stationary or fixed pins (not shown) that are 
embedded in the head 250. The slots 275 and pins cooperate 
to guide the second bristle carrier 270 in a primarily recip 
rocating Side-to-side motion transverse to the longitudinal 
axis of the toothbrush and/or bead. Each of the collars 
defines an engagement slot or aperture 266 and 276 as 
previously described. Upon operation of the toothbrush 202 
and orbital motion of the drive shaft 216, an outer portion of 
the Shaft operatively engages each of the apertures of the 
first and Second bristle carriers to impart motion thereto. In 
the embodiment depicted in FIG. 3, the first bristle carrier 
260 can undergo the same motion as bristle carrier 160 of 
FIG. 2A, and the second bristle carrier 270 undergoes 
primarily reciprocating motion along a Z axis of the tooth 
brush 202 that is transverse to the longitudinal axis (e.g., X 
axis) of the toothbrush 202 and/or the head of the tooth 
brush. Depending on the shape and size of the aperture 276 
of the second bristle carrier 270, the motion of the second 
bristle carrier 270 can be varied. For example, as the length 
L of the aperture 276 decreases, Some movement in a Y axis 
direction may be imparted to the second bristle carrier 270, 
although the method of mounting the Second bristle carrier 
270 to the head of the toothbrush may have to modified to 
accommodate this motion, Such as by increasing the size of 
the slots 275 to accommodate this motion. 

0050 FIG. 4A is a perspective view of another preferred 
embodiment toothbrush 302 in accordance with the present 
invention. The toothbrush 302 comprises a body 310 having 
a handle 330, a head 350 and a neck 340 extending between 
the handle 330 and the head 350. The toothbrush 302 further 
includes a drive shaft 316 extending through a pivot member 
324 to the brush head 350. The drive shaft 316 preferably 
undergoes orbital motion, the Same as previously described. 
Disposed on the brush head 350 is a bristle carrier 360 
having a plurality of bristles 361 extending from a base 362 
with a collar 364 that defines an engagement slot or aperture 
366. As can be seen, a distal end portion of the drive shaft 
316 extends through the engagement slot or aperture 366. 
The collar 364 and the engagement slot are located at or near 
the center of the bristle carrier 360. The bristle carrier 360 
is preferably elongate in shape, and, more preferably, is 
rectangular in top plan view. The base 362 may further be 
provided with one or more pivot members in the form of 
pins 368 that are retained or are otherwise engaged with 
corresponding holes in the brush head 350. The one or more 
pivot members 368 are provided to further governor define 
the movement of the bristle carrier 360. In the embodiment 
shown in FIG. 4A, the bristle carrier 360 oscillates about an 
axis extending through the pivot members 368 which 
extends in the same general direction as the longitudinal axis 
of the toothbrush 302. This oscillation occurs upon operation 
of the toothbrush 302 and orbital motion of the drive shaft 
316, as best seen in FIG. 4B. The aperture 366 should have 
a length sufficient to avoid impact between the shaft 316 and 
the top and bottom portions of the aperture 366. As will be 
appreciated, the head 350 can include additional bristle 
carriers. For example, a bristle carrier Similar to one of those 
of FIG. 3 can be provided in combination with the bristle 
carrier 360. These bristle carriers can be arranged in any 
order. For instance, the bristle carrier 260 of FIG.3 might 
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be located at the distal-most end and the bristle carrier 360 
could be located between the bristle carrier 260 and the 
handle. Alternatively, the bristle carrier 270 of FIG. 3 could 
be combined with the bristle carrier 360, in any order or 
arrangement. 

0051 FIG. 5A is a perspective view of another preferred 
embodiment toothbrush 402 in accordance with the present 
invention. The preferred embodiment toothbrush 402 
includes a body 410 having a handle 430, a head 450 and a 
neck 440 extending between the handle 430 and the head 
450. The toothbrush 402 further includes a drive shaft 416 
extending within the body 410 and preferably through a 
pivot member 424. The drive shaft 416 preferably undergoes 
orbital motion. The toothbrush 402 also includes a bristle 
carrier 460 having a plurality of bristles 461 extending from 
a base 462. The drive shaft 416 extends through the neck 440 
and into the head 450 of the toothbrush 402 Such that the 
drive Shaft 416 may periodically engage or otherwise con 
tact the base 462 of the carrier 460. This relationship is 
illustrated in greater detail in FIG. 5B. The bristle carrier is 
loosely retained in the head 450 by one or more L-shaped 
extensions 465. The extensions permit the bristle carrier 460 
to move in the Y and Z directions while still retained by the 
head 450. 

0.052 FIG. 5B is an end view of the bristle carrier 460 of 
the preferred embodiment toothbrush 402. As can be seen in 
FIG. 5B, as the drive shaft 416 undergoes orbital motion, the 
drive shaft 416 periodically contacts or otherwise engages 
the underside of the base 462 of the bristle carrier 460. Such 
engagement imparts a motion to the bristle carrier 460 that 
includes components of pulsing or reciprocating movement 
in the Y axis direction and a curvilinear oscillating move 
ment generally about the longitudinal axis of the toothbrush 
and/or toothbrush head. Any of the bristle carriers of the 
previously described embodiments can also be combined 
with the bristle carrier 460 to provide a toothbrush with a 
plurality of moving bristle carriers. 

0053 FIG. 6A is a perspective view of a preferred 
embodiment toothbrush 502 in accordance with the present 
invention. The toothbrush 502 comprises a body 510 having 
a handle 530, a head 550, and a neck 540 extending between 
the handle 530 and the head 550. The toothbrush 502 further 
includes a drive shaft 516 extending within its interior and 
preferably through a pivot member arrangement 524. The 
drive shaft 516 preferably undergoes orbital motion. The 
drive shaft extends through a collar 564 of a first bristle 
carrier 560 disposed on the brush head 550. The first bristle 
carrier 560 includes a base 562, a collar 564, and a pin 563 
as previously described herein. The collar is located near the 
rearward-most portion of the bristle carrier 560. The first 
bristle carrier 560 is rotatably disposed on the pin 563 such 
that the orbital motion of the drive shaft 516 causes the first 
bristle carrier 560 to oscillate about a Y axis that is trans 
verse to the longitudinal axis of the toothbrush and/or head. 

0054) A second bristle carrier 570 is located adjacent the 
first bristle carrier 560 and a third bristle carrier 580 is 
located adjacent the second bristle carrier 570 such that the 
second bristle carrier is disposed between the first and third 
bristle carriers. FIG. 6B depicts the motion of the first bristle 
carrier 560, the second bristle carrier 570, and the third 
bristle carrier 580. Each of the second and third bristle 
carriers is operatively connected to its adjacent bristle car 
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rier(s) rather than to the drive shaft 516. At least one of the 
bristle carriers e.g., 560 is operatively connected to the drive 
shaft 516. While only one bristle carrier is shown as opera 
tively connect to the drive shaft, it will be appreciated that 
more than one bristle carrier can be So connected. 

0055 One or more pivot members or pins 568,578 are 
disposed at one or more ends of each bristle carrier and are 
used to transmit motion from one bristle carrier to an 
adjacent bristle carrier. Thus, upon movement of one bristle 
carrier, such as bristle carrier 560, movement is imparted to 
an adjacent carrier, Such as bristle carrier 570. And, upon 
movement of bristle carrier 570, movement is imparted to 
the bristle carrier 580. In this configuration, only one of the 
carriers need be directly powered from the drive shaft 516. 
That is, it is only necessary that one of the carriers 560, 570, 
or 580 be directly powered such as from the drive shaft 516. 
Each of the bristle carriers 570 and 580 is preferably 
mounted upon pins such as pin 563 of the first bristle carrier 
560 and aligned in a Y axis direction so that the bristle 
carriers can oscillate about a Y axis generally transverse to 
the longitudinal axis of the toothbrush and/or the head, as 
shown in FIGS. 6A and 6B. 

0056 FIG. 7 illustrates a perspective view of another 
preferred embodiment electric toothbrush 602 in accordance 
with the present invention. The preferred embodiment tooth 
brush 602 includes a body 610 having a handle 630 with a 
head 650 and a neck 640 extending between the handle 630 
and the head 650. Extending within the interior of the body 
610 is a drive shaft 616 that also preferably extends through 
a pivot member 624, as previously described. The drive shaft 
616 preferably undergoes orbital motion. The distal end of 
the drive shaft 616 extends through a plurality or collection 
of collars described in greater detail herein. Disposed on the 
brush head 650 is a first bristle carrier 660 slidably mounted 
to the head, a second bristle carrier 670 rotatable mounted to 
the head, and a third bristle carrier 680 slidably mounted to 
the head. The first bristle carrier 660 has a base 662 with a 
collar 664 and one or more elongate slots 665 that cooperate 
with pins (not shown) in the head to guide the bristle carrier 
660 in a side-to-side motion. The collar 664 defines an 
engagement slot or aperture 666. The Second bristle carrier 
670 includes a base 672, a collar 674 and one or more pivot 
members 668 in the form of longitudinally aligned pins 
which engage holes (not shown) in the head to guide the 
Second bristle carrier in an oscillating movement. The collar 
674 defines an engagement slot or aperture 676. The third 
bristle carrier 680 includes a base 682 and a collar 684. The 
collar 684 defines an engagement slot or aperture 686 that 
operatively engages the drive Shaft 616 to impart motion to 
the bristle carrier 680. One or more elongate slots 679 are 
disposed on the sides of the bristle carrier 680 that engage 
pins (not shown) in the head. The elongate dimension of the 
slot 679 is aligned in the same general direction as a Y axis 
of the third bristle carrier to guide the third bristle carrier 680 
in an up and down or vertically pulsating motion. It is 
contemplated the slots 665 and 679 can be aligned in other 
directions So as to provide a combination of Side-to-side 
motion and a pulsating or up and down motion to the first 
and/or third bristle carriers. 

0057. As depicted in FIG. 7, upon operation of the 
toothbrush 602 and the drive shaft 616 preferably undergo 
ing orbital motion, the first bristle carrier 660 undergoes a 
reciprocating Side-to-side motion along a Z axis that is 
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transverse to the longitudinal axis of the toothbrush and/or 
head, the Second bristle carrier 670 undergoes an oscillating 
motion about an axis transverse to the longitudinal axis of 
the toothbrush 602 an/or head, and the third bristle carrier 
680 undergoes reciprocating up and down or pulsating 
motion in a direction generally transverse to the longitudinal 
axis of the toothbrush and/or head (i.e., in a Y axis direction). 
The direction and type of motion of each of the bristle carrier 
660, 670, and 680 is governed, in part, by the orientation and 
configuration of the engagement slots or apertures 666, 676, 
and 686 as well as the manner in which the bristle carriers 
are mounted to the toothbrush head. 

0.058 FIG. 8 is a perspective view of yet another pre 
ferred embodiment toothbrush 902 in accordance with the 
present invention. The toothbrush902 includes a body 910 
having a handle 930, a head 950, and a neck 940 extending 
between the handle 930 and the head 950. Disposed within 
the interior of the body 910 is a drive shaft 916. The drive 
shaft 916 preferably undergoes orbital motion upon opera 
tion of the toothbrush 902. The drive shaft 916 preferably 
extends through a pivot member 924 and one or more collars 
of bristle carriers described in greater detail herein. AS can 
be seen in FIG. 8, disposed on the head 950 is a first bristle 
carrier 960 having a base 962 that engages the drive shaft 
916 via a collar 964. Also disposed on the head 950 is a 
second bristle carrier 970 having a base 972 with one or 
more corresponding collars 974 that engage the drive shaft 
916. Most preferably, the second bristle carrier 970 includes 
an interior void or open region within which is slidably 
disposed the first bristle carrier 960 Such that the second 
bristle carrier Surrounds the first bristle carrier. Upon opera 
tion of the toothbrush 902 and orbital motion of the drive 
shaft 916, a variety of motions and combinations of motions 
may be imparted to the bristle carriers 960 and 970. 
0059. In the toothbrush embodiment 902, the second 
bristle carrier 970 undergoes an oscillating motion about a 
longitudinal axis that passes through one or more pins 978 
extending from the base 972 of the carrier 970. The pins 978 
cooperate with holes (not shown) in the toothbrush head to 
guide the bristle carrier 970 in this motion. The first bristle 
carrier 960 is preferably operatively connected to the drive 
shaft 916 that passes under a portion of the second bristle 
carrier 970 to the first bristle carrier 960 So that the first 
bristle carrier 960 undergoes the same orbital motion as the 
drive shaft. Alternatively, it is contemplated that the bristle 
carrier 960 can engage the drive shaft 916 and be mounted 
in any one of the manners previously described herein. 
0060 FIG. 9A is a perspective view of yet another 
preferred embodiment toothbrush 1002 in accordance with 
the present invention. The preferred embodiment toothbrush 
1002 includes a body 1010 having a pair of switches 1020 
and 1022, a handle 1030, a head 1050, and a neck 1040 
extending between the handle 1030 and the bead 1050. 
Disposed within the interior of the body 1010 is a drive shaft 
1016. The drive shaft preferably undergoes orbital motion 
upon operation of the toothbrush 1002. The drive shaft 1016 
preferably extends through a pivot member 1024. Disposed 
on the brush head 1050 is a first bristle carrier 1060 having 
a base 1062 and a collar 1064 extending therefrom. The 
bristle carrier 1060 is fixedly connected to the drive shaft 
1016. The toothbrush 1002 utilizes a pair of electrical 
Switches 1020 and 1022 to selectively reverse the direction 
of a motor and drive train (not shown) disposed within the 
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handle 1030, and thus also reverse the direction of move 
ment of the bristle carrier 1060. Upon activation of the 
toothbrush 1002, for instance by actuation of Switch 1020, 
the drive shaft 1016 undergoes orbital motion in, for 
example, a clockwise direction. Upon actuation of the 
Switch 1022, the direction of motion is reversed Such that the 
drive shaft 1016 undergoes orbital motion in, for example, 
a counter clockwise direction. It is contemplated that the two 
Switches 1020 and 1022 can be combined into a single 
Switch. 

0061 FIG.9B is a detailed view of a brushing operation 
using the preferred embodiment toothbrush 1002 shown in 
FIG.9A. FIG.9B illustrates a tooth 1096 extending from a 
region of gum 1098. FIG.9B illustrates reversal of motion 
or change in direction of Sweeping of the bristle carrier 1060 
against the outer surface of the tooth 1096 and gum 1098. 
Specifically, the direction of motion of the bristle carrier 
1060 may be changed or reversed by activation of the 
appropriate Switch, i.e., Switch 1020 or switch 1022. For 
instance, upon activation of Switch 1020, the bristle carrier 
1060 may move in the direction shown in FIG.9B such that 
it Sweeps upward from the Outer Surface of the gum and 
further upward along the outer surface of the tooth 1096 
(shown as the right hand side of the tooth and gum in FIG. 
10B). In contrast, upon activation of Switch of 1022, the 
direction of motion changes Such that the bristle carrier 
1060' moves so that it also Sweeps upward along the 
opposite outer surface of the gum 1098 and the tooth 1096, 
(shown as the left hand side in FIG. 9B). 
0.062 FIG. 10A illustrates a perspective view of another 
preferred embodiment toothbrush 1102 having a plurality of 
bristle carriers in accordance with the present invention. The 
toothbrush 1102 comprises a body 1110 having a Switch (not 
shown), a handle 1130, a head 1150, and a neck 1140 
extending between the handle 1130 and the head 1150. 
Disposed within the interior region of the body 1110 is an 
electric motor 1112, an orbital motion assembly 1114, and a 
drive shaft 1116. The assembly 1114 comprises a disk that is 
operatively coupled to the electric motor So that the disk 
rotates about the central axis of the motor. Gearing (not 
shown) may be provided between the disk and the motor to 
vary the rotational speed of the disk. The shaft 1116 is 
eccentrically coupled to the disk So that the shaft undergoes 
an orbital motion when the motor is operating. A pivot 
member 1124 is provided. Other arrangements can be used 
in place of the ball and Socket arrangement to provide a 
pivoting member, as previously discussed. The drive shaft 
1116 preferably undergoes orbital motion. 

0063 FIG. 10B illustrates the motor and drive mecha 
nism of the toothbrush 1102 depicted in FIG. 10A. FIG. 
10B further illustrates another feature of the present inven 
tion, the use of a cam member 1118 disposed on the orbital 
motion drive shaft 1116. In this configuration, a hinged 
member 1115 is used to affix the drive shaft 1116 to the disk 
of the orbital motion drive assembly 1114. The hinged 
member 1115 prevents rotation of the shaft 1116 relative to 
the disk of assembly 1114. That is, the rotation of the drive 
shaft 1116 corresponds with the rotation of the disk 1114. As 
can be seen in FIG. 10B, the cam member 1118 is eccen 
trically affixed or disposed about the shaft 1116 Such that the 
outer surface of member 1118 Sweeps a circular path des 
ignated as J in FIG. 10B. It will be appreciated that the 
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radius of circular path J is greater than the corresponding 
circular path through which a corresponding Surface of the 
drive shaft 1116 Sweeps. 

0064. The collection of bristle carriers includes a first 
bristle carrier 1160 disposed at a distal-most end 1152 and a 
second bristle carrier 1170 disposed between the first bristle 
carrier and the handle. The first bristle carrier 1160 can be 
arranged and configured as previously described with 
respect to FIGS. 2A and 2C. The first bristle carrier 1160 
includes a base 1162 having a collar 1164 similar to the 
collar 164 shown in FIGS. 2A and 2C. The first bristle 
carrier 1160 also preferably includes a pin 1163. The second 
bristle carrier 1170 includes a base 1172 also provided with 
a collar 1174. The second bristle carrier 1170 preferably has 
one or more slots 1175 that engage one more longitudinally 
directed Stationary or fixed pins (not shown) that are embed 
ded in the head 1150. The slots 1175 and pins cooperate to 
guide the second bristle carrier 1170 in a reciprocating 
Side-to-side motion transverse to the longitudinal axis of the 
toothbrush and/or head. Each of the collars 1164, 1174 
defines an engagement Slot or aperture as previously 
described. Upon operation of the toothbrush 1102 and 
orbital motion of the drive shaft 1116, the shaft operatively 
engages each of the collars of the first and Second bristle 
carriers to impart motion thereto. In the embodiment 
depicted in FIG. 10A, the first bristle carrier 1160 can 
undergo the same motion as bristle carrier 160 of FIG. 2A, 
i.e. oscillation about a Y axis, and the Second bristle carrier 
1170 undergoes reciprocating motion along a Z axis of the 
toothbrush 1102 that is transverse to the longitudinal axis 
(e.g., X axis) of the toothbrush 1102 and/or the head of the 
toothbrush. 

0065 FIG. 10C illustrates the significance of the use of 
the cam member 1118. In the toothbrush 1102, the cam 
member 1118 engages the second bristle carrier 1170. The 
use of the cam member 1118 imparts a motion to that bristle 
carrier having a greater amplitude or extent of travel as 
compared to if the member 1118 is not used, and engage 
ment is solely between the shaft 1116 undergoing orbital 
motion and the carrier 1170. The cam member can be 
provided as a bend in the shaft 1116, a bead, or other suitable 
Structure. 

0.066 FIG. 11 is a planar, schematic view of a head 1250 
and neck 1240 of another preferred embodiment toothbrush 
1202 in accordance with the present invention. The tooth 
brush 1202 comprises a first bristle carrier 1260 and a 
second bristle carrier 1270, both of which undergo an 
oscillating motion about a Y axis, Similar to the bristle 
carrier 160 shown in FIGS. 2A and 2C. However, the 
toothbrush of FIG. 11 utilizes a cam member 1218 affixed 
on a shaft 1216 which extends through a pivot member 1224 
analogous to the drive mechanism depicted in FIG. 10B. 
The use of the cam member 1218 increases the amplitude of 
the angular motion through which the Second bristle carrier 
1270 undergoes. The arc Tshown in FIG. 11 through which 
the bristle carrier 1270 moves, is from about 25 to about 
45. The arc S through which the bristle carrier 1260 moves 
is about 10 to about 15 C. 

0067 FIG. 12A illustrates a perspective view of another 
preferred embodiment toothbrush 1302 having a plurality of 
bristle carriers in accordance with the present invention. The 
toothbrush 1302 comprises a body 1310 having a switch (not 
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shown), a handle 1330, a head 1350, and a neck 1340 
extending between the handle 1330 and the head 1350. 
Disposed within the interior region of the body 1310 is an 
electric motor 1312, an orbital motion assembly 1314, and 
a drive shaft 1316. The assembly 1314 comprises a disk that 
is operatively coupled to the electric motor So that the disk 
rotates about the central axis of the motor. Gearing (not 
shown) may be provided between the disk and the motor to 
vary the rotational speed of the disk. The shaft 1316 is 
eccentrically coupled to the disk So that the shaft undergoes 
an orbital motion when the motor is operating. A pivot 
member 1324 is provided. Other arrangements can be used 
in place of the ball and Socket arrangement to provide a 
pivoting member, as previously discussed. The drive shaft 
1316 preferably undergoes orbital motion. The collection of 
bristle carriers includes a first bristle carrier 1360 disposed 
at a distal-most end 1352 and a second bristle carrier 1370 
disposed between the first bristle carrier and the handle. The 
second bristle carrier 1370 can be arranged and configured 
as the bristle carrier 160 previously described with respect to 
FIGS. 2A and 2C. The Second bristle carrier 1370 includes 
a base 1372 having a collar 1374 similar to the collar 164 
shown in FIGS. 2A and 2C. The collar 1374 defines an 
aperture or slot 1376. The second bristle carrier 1370 also 
preferably includes one or more radially directed slots 1375 
and a pin (not shown). The first bristle carrier 1360 includes 
a base 1362 provided with a cam member 1363, preferably 
located at the center of the first bristle carrier 1360. The first 
bristle carrier 1360 preferably has one or more slots 1365 
that engage one more stationary or fixed pins (not shown) 
that are embedded in the head 1350. The slots 1365 and pins 
cooperate to guide the first bristle carrier 1360 in a recip 
rocating front-to-rear motion parallel to the longitudinal axis 
of the toothbrush and/or head. Upon operation of the tooth 
brush 1302 and orbital motion of the drive shaft 1316, the 
shaft operatively engages the aperture 1376 of the Second 
bristle carrier 1370 to impart motion thereto. And, the drive 
shaft 1316 engages cam surfaces of the cam member 1363, 
as described in greater detail herein, to impart motion to the 
first bristle carrier 1360. In the embodiment depicted in FIG. 
12A, the second bristle carrier 1370 can undergo the same 
motion as bristle carrier 160 of FIG. 2A, and the first bristle 
carrier 1360 undergoes reciprocating motion along an X axis 
of the toothbrush 1302 that is generally or substantially 
parallel to the longitudinal axis (e.g., X axis) of the tooth 
brush 1302 and/or the head of the toothbrush. 

0068 FIG. 12B is an elevational side view of the first 
bristle carrier 1360 illustrating its engagement with the drive 
shaft 1316. As shown in FIG. 12B, the bristle carrier 1360 
comprises a plurality of bristles 1361 extending from and 
supported by the base 1362. Extending from the underside 
of the base 1362 is the cam member 1363. The cam member 
1363 includes an upper outwardly extending arm 1363a, and 
a lower outwardly extending arm 1363b. The arms 1363a 
and 1363b periodically engage the drive shaft 1316 as it 
undergoes orbital motion. Specifically, in the embodiment 
depicted in FIGS. 12A and 12B, the upper arm 1363a 
provides a first cam Surface along the underSide of the arm 
1363a that momentarily contacts the drive shaft 1316 as the 
shaft Sweeps or travels through its path of motion. Similarly, 
the lower arm 1363b provides a second cam surface facing 
upwards (and facing the underside of the upper arm 1363a) 
that momentarily contacts the drive shaft 1316 as the shaft 
Sweeps or travels through its path of motion. FIG. 12B 
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further illustrates that the arms 1363a and 1363b are pref 
erably oriented at an acute angle with respect to the longi 
tudinal axis of the toothbrush. The preferred inclination of 
the corresponding first and Second cam Surfaces provided by 
the arms 1363a and 1363b, in conjunction with the previ 
ously described slot 1365 and pin arrangement, results in the 
bristle carrier 1360 reciprocating along the X axis of the 
toothbrush upon the drive shaft undergoing orbital motion. 

0069. It will be understood that the orientation and incli 
nation of the arms 1363a and 1363b may be reversed so that 
the arms extend in a downwardly direction. Furthermore, the 
10 arrangement of the bristle carriers 1360 and 1370 may be 
changed such that the bristle carrier 1370 is disposed adja 
cent the distal-most end 1352 of the toothbrush. In this 
arrangement, the cam member 1363 of the bristle carrier 
1360 would be disposed at a suitable location along the 
underside of the base 1362. Such that the drive shaft 1316 
may extend past the member 1363 to the other bristle carrier 
1370. In this arrangement, a Secondary drive component 
extending from the drive shaft 1316 could be used to engage 
the cam member 1363. 

0070. It will be appreciated that in all of the embodiments 
of the present invention, one or more groups of Static bristles 
or other cleaning members may be provided in conjunction 
with the moving bristles. It may, in many instances, be 
preferred to provide a collection of Static bristles on the 
toothbrush head. For example, static bristles may be dis 
posed in a gap between bristle carriers or may completely 
encircle the bristle carriers. Static bristles may also be 
disposed at the distal-most end of the head and/or at the 
rearward-most portion of the head and/or adjacent the sides 
of the toothbrush head. Further examples of static bristles 
that may be used with the present invention are described in 
U.S. patent application Ser. No. 10/274.40 and U.S. Pat. No. 
6,360,395. Moving or static elastomeric bristles, formed for 
example from a thermoplastic elastomer or rubber, can also 
be provided on the moving bristle carriers or the toothbrush 
head. An example of one arrangement is described in U.S. 
Pat. No. 6,371,294. 

0.071) While brush head embodiments of the present 
invention have been illustrated for simplicity with tufts of 
bristles that extend in a direction Substantially perpendicular 
to the longitudinal axis of the head from which they extend, 
it is contemplated that the static and/or movable bristles 
might be arranged differently to compliment or further 
enhance the static bristles or the motion of the movable 
bristles. Some or all of the bristles might extend in a 
direction that forms an acute angle with a top Surface of a 
bristle holder and may extend in a forward or rearward 
direction. In another embodiment, Some of the bristles might 
extend outwardly away from the head, in another direction, 
again forming an acute angle with respect to the top Surface 
of the bristle holder. Examples of other suitable bristle 
arrangements are described in U.S. Pat. Nos. Des. 330,286, 
Des. 434,563; 6,006,394; 4,081876; 5,046,213; 5,335,389; 
5,392.483; 5,446,940; 4.894,880; and International Publica 
tion No. WO99/23910. 

0072 The toothbrushes of the present invention may be 
formed from a wide array of polymers. In the following 
description of the preferred polymer materials for use herein, 
the abbreviations that are commonly used by those of skill 
in the art to refer to certain polymers appear in parentheses 



US 2004/0177458 A1 

following the full names of the polymers. The polymer is 
preferably polypropylene (“PP”), or may be selected from 
the group consisting of other commercially available mate 
rials, such as polystyrene (“PS”), polyethylene (“PE”), acry 
lonitrile-styrene copolymer (“SAN”), and cellulose acetate 
propionate (“CAP). These materials may be blended with 
one or more additional polymers including a thermoplastic 
elastomer (“TPE”), a thermoplastic olefin (“TPO”), a soft 
thermoplastic polyolefin (e.g., polybutylene), or may be 
Selected from other elastomeric materials, Such as etheylene 
vinylacetate copolymer (“EVA), and ethylene propylene 
rubber (“EPR”). Examples of suitable thermoplastic elas 
tomers herein include Styrene-ethylene-butadiene-Styrene 
(“SEBS”), styrene-butadiene-styrene (“SBS”), and styrene 
isoprene-styrene (“SIS”). Examples of suitable thermoplas 
tic olefins herein include polybutylene (“PB”), and polyeth 
ylene (“PE”). Techniques known to those of skill in the art, 
Such as injection molding, can be used to manufacture the 
toothbrush of the present invention. 
0073. The present invention has been described with 
reference to particular preferred embodiments. Modifica 
tions and alterations may be made to these embodiments 
within the Scope of the present invention. For example, 
certain combinations of bristle carriers have been described 
herein. It will be appreciated that the bristle carriers can be 
rearranged and the bristle carrier of one embodiment Sub 
stituted for that of another. For instance, the bristle carrier 
660 of FIG.7 might be substituted for the bristle carrier 160 
of FIG. 2A or bristle carrier 260 of FIG. 3. Further, while 
Some bristle carriers may have a Slot that engages a pin on 
the toothbrush head to guide the movement of the bristle 
carrier, it will be appreciated that these features can be 
reversed So that the pin is disposed on the bristle carrier and 
the slot is disposed on the head, and further that other 
Structures known in the art can be used to guide the motion 
of any of the bristle carriers described herein. It is intended 
that all Such modifications and alterations are included 
insofar as they come within the Scope of the appended 
claims or equivalents thereof. 
0.074 All documents cited in the Detailed Description of 
the Invention are, in relevant part, incorporated herein by 
reference; the citation of any document is not to be construed 
as an admission that it is prior art with respect to the present 
invention. 

0075) While particular embodiments of the present 
invention have been illustrated and described, it would be 
obvious to those skilled in the art that various other changes 
and modifications can be made without departing from the 
Spirit and Scope of the invention. It is therefore intended to 
cover in the appended claims all Such changes and modifi 
cations that are within the Scope of this invention. 
What is claimed is: 

1. An electric toothbrush, comprising: 
an elongated body including a handle, a head, and a neck 

extending between said handle and Said head; 
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a first bristle carrier having a plurality of bristles and a 
Second bristle carrier having a plurality of bristles, 
wherein Said first and Second bristle carriers are dis 
posed on Said head; and 

an electric motor disposed in Said body and operatively 
connected to a shaft, wherein operation of Said electric 
motor moves said shaft in an orbital motion and 
wherein Said shaft is operatively connected to Said first 
and Second bristle carriers to move Said first and Second 
bristle carriers. 

2. The electric toothbrush of claim 1, wherein said head 
has a first distal-most end, wherein Said first bristle carrier is 
located at Said first end and Said Second bristle carrier is 
located between said first bristle carrier and said handle. 

3. The electric toothbrush of claim 2, wherein said first 
bristle carrier oscillates about an axis generally transverse to 
a longitudinal axis of Said head. 

4. The electric toothbrush of claim 3, wherein said second 
bristle carrier reciprocates along an axis generally transverse 
to Said longitudinal axis of Said head. 

5. The electric toothbrush of claim 2, wherein said first 
bristle carrier pivots about an axis extending in the same 
general direction as Said longitudinal axis of Said head. 

6. The electric toothbrush of claim 2, wherein said first 
bristle carrier is fixedly connected to Said shaft. 

7. The electric toothbrush of claim 1, wherein said head 
further comprises Static bristles. 

8. The electric toothbrush of claim 1, wherein Said first 
and Second bristle carriers each have a collar extending there 
from, wherein each collar has an aperture that operatively 
engages Said shaft. 

9. The electric toothbrush of claim 8, wherein said collar 
of said first bristle carrier is located at the rearward-most 
portion of said first bristle carrier. 

10. The electric toothbrush of claim 9, wherein said collar 
of Said Second bristle carrier is located near the center of Said 
Second bristle carrier. 

11. The electric toothbrush of claim 1, wherein said 
openings comprise an elastomeric material at top and bottom 
portions of Said openings. 

12. The electric toothbrush of claim 1, further comprising 
a third bristle carrier that is operatively connected to Said 
shaft. 

13. The electric toothbrush of claim 1, wherein said 
Second bristle carrier Surrounds Said first bristle carrier. 

14. The electric toothbrush of claim 1, further comprising 
a pivot member disposed between Said motor and Said head 
that engages Said shaft. 

15. The electric toothbrush of claim 12, wherein said pivot 
member is a ball and Socket. 

16. The electric toothbrush of claim 1, wherein said 
Second bristle carrier reciprocates along a longitudinal axis 
of Said head. 


