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(57) Abréegée/Abstract:
A toothbrush comprises a handle and a head. The head includes a first section having cleaning elements extending outwardly from

its outer surface. A ball joint Is mounted to the head adjacent to the first section. The ball joint also Includes cleaning elements
extending outwardly from the outer surface. The head includes resilient material urging the ball joint to be In its initial position after
the pivotal movement of the ball joint cleaning elements.
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ABSTRACT

A toothbrush comprises a handle and a head. The head includes a first section having
cleaning elements extending outwardly from its outer surface. A ball joint is mounted to the head
adjacent to the first section. The ball joint also includes cleaning elements extending outwardly
from the outer surface. The head includes resilient material urging the ball joint to be 1n 1its initial
position after the pivotal movement of the ball joint cleaning elements.
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TOOTHBRUSH WITH FIXED AND MOVABLE CLEANING ELEMENTS

This is a divisional of Applicaticon Serial No. 2,494,185

filed August 8, 2003.

Backeround of the Invention

The present invention is directed primarily to a manually held toothbrush which would
mclude a handle and a head. With conventional manual toothbrushes, cleaning elements,
such as tufts of brstles, are mounted to the head. When toothpaste is applied to the cleaning
elements the user inserts the head into the mouth and brushes the teeth in a known manner.

Conventionally, a toothbrush head is of one piece construction which is clongated and
symupetrical in shape on each side of the longitudinal center line. Generally, the head
includes fixed bristles extending outwardly from one sumface of the head. Attempts have been
made to provide additional ﬂéxibility to the brsties by permitting some movement of the
brigtles during use of the toothbrush. A number of patents, for example, disclose utilizin ga
prvotal or ball joint mounted on the toothbrush head to perxoit such movement. T.S. Pﬁtent
No. 5,491,866, for exampie, discloses an articulate toothbriish wherein a pivot joint connects
the handle and head. All of the bristles are mounted to the pivotable head T.S. Patent No.
3,398,421 discloses a toothbrush wherein the head inclndes a pair of carriers each of which is
retained by a ball member; alternatively, a single ball member is used for all of the carders.
No other bristles axe included in the head. A similar appioach 1s disclosed in patent abstracts
of Japan publicatior no. 06327517,

Another approach is to have a plurality of individually mounted groups of bristles secured to
a respective ball, such as disclosed in U.S. Patent No. 2,263,802 and Russian patent SU

1752336. The head includes no fixed bristles. A similar approach is utilized in a hairbrush
disclosed in U.S. Patent No. 4,114,222

U.S. Pamt No. 4,654,922 discloses a toothbrush with a universal joint for two segments
located outwardly of the head with the jomnts being disposed in a longitudinal direction.
Accordingly, the head actually includes the two separate sections which-cxtcnd outwardly
from the head. The head itself may also be attached to the handle by a ratchet ball.
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U.S. Patent No. 6,088,870 discloses a toothbrush having a

flexibly mounted bristles wherein the bristles are mounted

on a resilient lattice network.

Summary of the Invention

F

An object of some embodiments of this invention 1s

to provide a toothbrush wherein the toothbrush head includes

cleaning elements, such as bristles, mounted on a ball joint

ppren

to provide an extra degree of motion, 1n addition to fixed

cleaning elements.

g

In accordance with an embodiment of this 1nvention

F

an elongated head 1s attached to the end of a handle. The

.

head has an outer surface from which a plurality of cleaning

elements extend. In addition, the head includes a further

F

set of cleaning elements mounted to a ball joint located

generally perpendicular to the outer surface so that these

cleaning elements may move 1n various directions, including

F

along the longitudinal axis of the head.

F

In one embodlment of this invention the ball joint

gr—
g

1s located below the outer surface of the head. The ball

joint 1ncludes an outwardly extending stem which iIn 1ts
1nitial position 1s perpendicular to the outer surface of
the head. A carrier for the cleaning elements is mounted to
the stem. The stem 1s surrounded by elastomer material to

urge the stem back to 1ts i1nitial position.

The ball joint could be mounted to the head as a

separate component which 1s snapped into place or could be

jolned into the cavity of the head by a flexible, resilient
elastomer. The ball joint might be assembled via insert

molding process.
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An aspect of the invention provides a toothbrush
comprising: a handle; an elongated head mounted to said
handle, said head having an outer surface, a longitudinal
axis, a first section, and a second section; fixed cleaning
elements mounted to said first section and extending
outwardly from said outer surface; a ball joint mounted to
sald second section, said ball joint including a carrier;
cleaning elements mounted to said carrier and extending in a
direction outwardly from said outer surface; resilient
material disposed against the ball joint; wherein said ball
joint has an initial position generally perpendicular to
said longitudinal axis and is movable away from said initial
position 1n response to said ball joint cleaning elements
contacting the teeth of the user whereby said carrier and

saild ball joint cleaning elements are also movable.

There 1s also provided a toothbrush comprising a
handle, an elongated head mounted to said handle, said head

having an outer surface, a socket in said head disposed at

sald outer surface, a ball joint movably mounted in said

F

socket located inwardly of said outer surface, a recess in

sald outer surface communicating with said socket, a stem
extending from said ball joint through said recess and to at
least said outer surface, said ball joint and said stem
having an initial position wherein said stem is generally
perpendicular to said outer surface, a carrier mounted to
sald stem, cleaning elements mounted to said carrier
extending outwardly from said outer surface, said ball joint
and said stem being movable away from said initial position
1n response to said cleaning elements contacting the teeth
of a user, and a biasing structure in said recess disposed

against sald stem to urge said stem to said initial

position.

2a
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P

According to one partilicular aspect of the

invention, there is provided a toothbrush head comprising: a

first outer surface, a second outer surface opposite the

first outer surface and an opening defined therebetween; a

ﬁ

plurality of first cleaning elements extending from the

end and

first outer surface; and a carrilier 1ncluding a restricted

a second cleaning element opposite the restricted

end, the carrier movably mounted within the opening, the

second cleaning element movable relative to the first outer

surface; wherein the opening comprises a constriction that

F

represents the smallest cross-section of the opening and

that retains the carrier 1n the opening or prevents the

carriler
whereiln

between

from passing through the second outer surface;

F

the restricted end of the carrier 1s positioned

said constriction and a plane defined along said

second outer surface; and whereln the carriler enables

F

movement of the second cleaning element from a first

position perpendicular to the first outer surface, to a

second position angled relative to the first outer surface.

There 1s also provided a power toothbrush

comprising: a power source; and a first outer surface, a

second outer surface opposite the first outer surface and an

opening

F

defined therebetween; a plurality of first cleaning

elements extending from the first outer surface; and a

carrier
element
mounted
movable

opening

1ncluding a restricted end and a second cleaning
opposlte the restricted end, the carrier movably

within the opening, the second cleaning element

relative to the first outer surface; wherein the

comprlses a constriction that represents the

ﬁ

smallest cross-section of the opening and that retains the

carrilier

through

ﬁ

1n the opening or prevents the carrier from passing

the second outer surface; wherein the restricted end

of the carrier 1s positioned between said constriction and a

Ae
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plane defined along said second outer surface; and whereiln

the carrier enables movement of the second cleaning element

from a first position perpendicular to the first outer

surface, to a second position angled relative to the first

outer surface.

P
g

Another aspect of the invention provides a

toothbrush comprising: a handle, an elongated head mounted
to said handle, said head having an outer surface, fixed

cleaning elements mounted to said head and extending

outwardly from said outer surface, and movable cleaning

elements mounted to said head by at least one movable

carrier and extending outwardly from said outer surface, the

carrier beling connected by a stem to a pivotable joint that

')

1s pivotally received 1n a socket located 1n an underside of

the head that 1s opposite to the outer surface of the head,

wherein sald movable cleaning elements can be pivoted away

from an i1nitial position generally perpendicular to a

longitudinal axis of the head 1n response to said movable

cleaning elements contacting the teeth of the user causing

g

pivotal movement of the pivotable joint in the socket.

2C
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The Drawings:

=  Figure 1 is a perspective view of a toothbrush in accordance with this invention;
5 = Fioure 2is a side elevational view of the toothbrsh shown in Figure I;

= Figure 3 is a front elevational view of the toothbrush shown in Figures 1-2;

=  Figure 4 is a cross-sectional view taken through Figure 3 along the line 4-4:

=  Figure S is a2 view similar to Figure 4 in a different phase of operation;

= TFigure 6 is a view similar to Figures 4-5 of an alternative form of this invention;
10 = Figure 7 is a plan view of the alternative shown in Figure 6; and

=  TFigure 8 is a front elevational view of a further woothbrush in accordance with this

invention.

Detailed Description

15
The present invention is directed to toothbrushes which are inserted in the mouth during use.
Although the drawings illustrate a toothbrush which is manually operated, it is to be
nnderstood that the teachings of this invention could be incorporated in power operated or
electric toothbrushes wherein a portion of the toothbrush head is, for example, oscillated such
20

as by means of the type of drive illustrated in U.S. Patent No. 5,625,916. Such a
toothbrush would include at least one oscillating or rotating section and would also

include at least one section wherein the cleaning elements are mounted on a ball joint as

later described.

25  HFgures 1-3 show a toOthbm.sh 10 in accordance with this invention. As shown therein
 toothbrush 10 includes a handle 12 and a head 14. Head 14 includes a fixed section 16

having an outer surface 18 from which various cleaning elermpents 19,20 extend. Head 14 also

includes a section located near handie 12 which includes 2 ball joint 22 having cleaniing

clements 24. The utilization of the ball joint 22 introduces an extra degree of motion other
30  than flexing the briste strands where bristles are used as the cleaning elements.

The ball joint 22 could be mounted to head 14 in any suitable manner. Figure 4, for cxampic,
illustrates a socket 26 located in a recess 28 on the underside of head 14, that is the side
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opposite outer surface 18. The ball joint 22 includes a neck or stem 30 connected 1o a carrier
32 with the cleaning elements 24 mounted to carrier 32. Stem 30 could be surrounded by
clastomeric material 34 to fill the opening in head 14 necessary to accommodate the ball joint
while still permitting universal type movement of ball joint 22.

As shown m Figure 4 the bottom of carrier 32 is concave to complement the corivex outer
surface of elastomer 34 and head 14 to facilitate the pivoting of carrier 32. As also shown,

ball joint 22, stem 30 and carrier 32 are integral.

10 Figure 5 illustrates ball joint 22 in its condition during use where the ball joint'22 has pivoted

in a direction toward handle 12.

An advantage of incorporating elastomeric material such as elastomeric material 34 or the
resilient pad 38 (Figure 6) around the stem 30 of the ball joint 22 is that the elastomer 34 or

15 38 provides extra motion In returning the ball joint 22 to its initial rest position where the
stem 30 is generally perpendicular to the longitudinal axis or outer surface of head 14.

Figures 6-7 illustrate an alternative manner of mounting the ball joint 22. As shown therein a
| socket 36 which is generally sphcrical in shape is formed in head 14. A resilient pad formed
20  of elastomeric 38 is mounted over socket 36. Carrier 32 has dépcnding ribs 40 which préss
against pad 38, During assembly, ball Jomt 22 is snapped into place through a central hole in
the pad 38. When ball joint 22 is in socket 36, ribs 40 contact pad 38. Instead of forming the
ball joint structure as a separate component, the ball j joint could be incorporated in the head
14 via insert molding process.
25
In both of the embodiments of Figures 1-5 and Figures 6-7, the ball joint 22 is located
. recessed below the outer surface of head 14. The cleaning element carrier 32 1s disposed
~ above the outer surface and mounted for pivotal movement by its connection to stem 30.
Stem 30 is surrounded by elastomeric material 34 or elastomeric pad 38 to bias sterm 30 1o its
30  initial position pel;pendic'ular to the outer surface of hcad' 14. .
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Although Figures 1-3 jllustrate the ball joint 22 and its cleaning elements 24 to be located
between the fixed section 16 and the handle 12, other atrangements are possible such as by
having a further fixed section on the opposite side of ball joint 22 or by having the ball joint

5  located at the remote or distal end and the fixed section located between the ball joint and the
handie. Similarly, while Figures 1-3 illustrate only a single bail joint the invention could be
practiced with multiple ball joints.

As best illustrated in Figure 3 the cleaning elements 20 are located along the periphery of

10  fixed section 16 in a generally U-shaped pattern. Cleaning elements 19 are located within the
U-shape. Cleaning elements 19 may be shorter than cleaning elements 20 to create a cup-like
outer surface of the ends of the cleaning elements 19,20 to help retain toothpaste on the
cleaning elements. Cleaning elements 19 might be bristle bundles, while cleaning elements

_ 20 might be in-molded technology bristles. |

15 -
It desired, as shown in Figure 2, the outer surface 18 of head 14 could include a concave
depregsion 46 to accommodate a complementary shaped surface 44 of the ball joint structure.
Alt_ernatiyely, the outer surface 18 may have a convex protrusion. which would accommodate
a complementary shape concave portion of the ball joint structure, as shown in Figure 4.

20 These complementary surfaces facilitate the smooth movement of the ball joint carrier 32.

As shown in Figures 4-5 the outer surface of head 14 includes a recess 29 through which the
stem 30 extends. The shape and dimension of recess 29 controls or Limits the dégrce. of
pivoting that the cleaning clcmcnts 24 can make. In thai regard, where the head 14 1s

25  generally formed from conventional hard plastic material the edges of the recess would
function as a stop to limit the degree of pivoting action of the ball joint structure. Figure 5,

for example, shows the ball joint structure pivoted almost to the limit that would result where
upon continued movement stem 30 contacts the edge of recess 29, ' |

30  As shown in Figure 6 head 14 inclndes a recess 43 into which the pad 38 would be mounted.
The degree of pivoting permitted for the ball joint structure would be controlled by the size
and dimension of the various components, Thus, the outer surface of head 14 wauld prevent
further pivoting action of ball joint 22 when the carrier 32 contacts the outer surface 18.
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As illustrated in Figures 4-5 the elastomer material 34 completely fills the open area in recess
29, thus, effectively functioning as biasing structure to urge the ball joint 22 back to its initial
position where it is generally perpendicular to the longitudinal axis of head 14.

Although Figure 3 illustrates the cleaning elements 20 to be a single row of tufts of bristles 1t
is to be understood that the cleaning elements could be arranged in a plurality of rows. What

is desired in the illustrated ernbodiment is that there should be an open area to accommodaie

cleaning elements 19.

Any suitable form of cleaning elements may be used as the cleaning elements 19, 20 and 24.
The term “cleaning elements” is intended to be used in a generic sense which could include
conventional fiber bristles or massage elements or other forms of cleaning elements such as
elastomeric fingers or walls arranged in a circular cross-sectional shape or any type of desired
shape includiﬁg straight portions or sinusoidal portions. Where bristles are used, the bristles
could be mounted to twft blocks or sections by extending through suitable openings in the fuit
blocks so that the base of the bristles is mounted within or below the tuft block.

It 1s to be understood that the specific illustration of the cleaning elements is merely for
exemplary purposes. The invention can be practiced with various combinations of the same
or different cleaning element confi gumtions (such as stapled or in-moldcd technology
bristles, etc.) and/ox with the same bristle or cleaning element materials (such as nylon
bristles, spiral bristles, rubber bristies, etc,) Similarly, while Figure 2 illustrates the cleaning
clements to be generally perpendicular to the outer surface 18 of head 14 some or ail of the
cleaning elements may be angled at various angles with respect to the outer surface of head
14. It is thereby possible to select the combination of cleaning element confi gurations;
materials and orientations to achieve specific intended results to deliver additional oral health
benefits, ke enhanced clcaning tooth polishing, tooth whitening and/or massaging of the
gums.

Although Figures 1-7 illustrate a manually operated toothbrush, the invention may also be
practiced where the head includes one or more power or electrically operated movable
sections carrying cleaning elements. Such movable section may osciliate in a rotational
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10

15

manner or may oscillate linearly in a loneitudinal direction with respect to the longitudinal

axis of the head or may oscillate linearly in a lateral or transverse direction with respect to the
Jongitndinal axis of the head. The movable section may oscillate in and out in a direction
toward and away from the outer surface of the head. The movable section may rock back and
forth with respect to the outer surface of the head. The movable sectiop may rotate
continuously in the same direction, rather than oscillate. Any suitable drve mechapism may
be used for imparting the desired motion to the movable section. Where plural movabie
sections are used, all of the movable sections may have the same type and direction of

movement, or combmations of different movements may be used.

Figure 8 illustrates a toothbrush 10A which includes a power driven movable disc or section
S0 havmg clcanmg elemcnts The movable section 50 could be oscillated rotationally such as

by using the type of drive mechanism shown in U.S. Patent No. 5,625,916, or could move in
and out using the type of drive mechanism shown in U.S. Patent No. Re35,941.

Alternatively, the other types of drives referred to above could move section 50 in other
manners and directions. Although Figure 8 shows movable section 50 to be at the distal

end of the head, the movable section(s) could be located at any desired location on the

head.

As should be apparent the toothbmsh 10 or 10A provides a head wherein there is an extra
degree of motion to the cleaning elem. nts. ThIS extra degree of motion 1s accomplished by
providing cleaning elements on a ball joint structure in such a manner that the clcamng
elements may freely move in virtually any direction from its initial non-use position.
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CLAIMS:

1. A toothbrush comprising a handle, an elongated
head mounted to said handle, said head having an outer

surface, a socket 1n saild head disposed at said outer

5 surface, a ball joint movably mounted in said socket located
inwardly of said outer surface, a recess 1n said outer
surface communicating with said socket, a stem extending
from said ball joint through said recess and to at least
sald outer surface, said ball joint and said stem having an

10 1initial position wherein said stem is generally

perpendicular to sald outer surface, a carrier mounted to

sald stem, cleaning elements mounted to said carrier

extending outwardly from said outer surface, said ball joint

and sald stem being movable away from said initial position

15 1n response to said cleaning elements contacting the teeth

po—
p—

of a user, and a biasing structure 1n said recess disposed

agalnst sald stem to urge sald stem to said initial

position.

2 . The toothbrush of claim 1 wherein said biasing

20 structure 1s resilient material surrounding said stem.

3. The toothbrush of claim 2 wherein said resilient

material 1s elastomeric material.

4 . The toothbrush of claim 3 wherein said carrier and

sald resilient material have arcuate contacting surfaces.

25 5. The toothbrush of claim 2 wherein sailid resilient

material 1s a resilient pad.

6 . The toothbrush of claim 1 wherein said cleaning

elements are bristles.
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