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This invention relates to a novel device, being a toothbrush.

Toothbrushes are well known articles, and generally comprise a handle,
having at one end thereof a bristle-bearing head, all aligned along a longitudinal
toothbrush axis, The bristles on such a head are normally arranged in a pattern of
discrete tufts mounted in sockets in a bristle face of the head and exiénding generally
perpendicular to the bristle face. In known toothbrushes such tufts are substantially
circular in cross section and are mounted in substantially circular section sockets in
the head. N _

Toothbrushes having bristles .arranged in a single "mat" covering substantially
the entire area of the bristle face are known, e.g in US 4646381, which also discloses
a toothbrush having a combination of circular sectioned tufts, oval sectionedand
rectangular sectioned tufts located wnhm a middle area of a larger mat of individual
bristles covering a substantial area of the bristle face, US 4268933 discloses a
toothbrush having bristles arranged in large tufts of a rectangular shape, having their
long dimension aligned substantiaily across the width of the toothbrush head. US
2209173 discloses a toothbrush having elongated rectangular tufts of bristles with
their long dimension aligned substantially paraliel to the toothbrush axis, alternating
with rectangular tufts which tilt together, the bristles in the tufts being flattened to
form a sharp-edged tuft .

Bristle tufts having a substantially circular cross section have substantially the
same stiffness to bending perpéndicular to the longitudinal axis of the bristles in the
tuft (“the tuft axis") whether this direction is parallel to the toothbrush axis or
perpendicular to the toothbrush axis, i.e across the width of the toothbrush. This can
have the disadvantage that the tufts have substantially the same stiffness when the
head is being moved generally in the direction of the toothbrush axis across the teeth
parallel to the gumline, as when the head is being moved in a direction generally
perpendicular to the toothbrush axis, up and down the teeth, crossing the gumline. It
is desirable that a toothbrush is softer, ic has less stiffness to bending when brushing
across the gumline, to prevent injury to the gumline.

The inventors have devised a toothbrush having a tuft pattern of elongated
mats of bristles, with a rounded tuft of bristies at the end of the head remote from the
handle.

The invention therefore provides a toothbrush, having a handle and at one end
thereof a bristle bearing head, the bristles on the head all being arranged in a pattern
of a plurality of discrete tufts projecting from a face (“bristle face") of the toothbrush
head in a direction generally perpendicular to the toothbrush axis, characterised by
One or more of the tufts (“first tufts") having a cross section perpendicular to the tuft
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The term "generally parallel to the longltudmal toothbrush axis” includes all-
directions between absolutely parallel to the longitudinal axis and parallel to the
longitudinal sides of the head of the toothbrush. The term “generally circular®

“ includes semicircular. :

15 Typically each of such first tufts covers no more than 25% of the area of the
bristle face of the head, for example no more than 20%, suitably less than 10%,
preferably less than 5%, for example 1 - 2 % of the area of the bristle face. Typically
such tufts may have a ratio of dimension in a direction generaily parallel to the
toothbrush axis (i.e "long dimension") : dimension in a direction generally

20  perpendicular to the toothbrush axis (i.e "width dimension”) of 1.5 : 1 ar more,
suitably 2 : 1 or more, e.g 2.5 : 1 or more, for example between 2.5-3.5: 1.

The cross section of such first tufts may for example be generally rectangular
in shape over a substantial part of their cross-sectional area, having the long
dimension of the rectangle aligned generally parallel to the toothbrush axis. The term

25 "generally rectangular” includes inter-alia rectangular with rounded comers, lozenge-
. shaped (i.e two generally parallel long sides and two rounded ends), parallelogram-
shaped and trapezoidal-shaped. _

Alternatively the cross section of one or more of the first tufts may have other
generally linear polygonal or rounded shapes having a length dimension aligned

30 generally parallel or substantially parallel to the toothbrush axis, for exampie
diamond shaped or rectangular with one or more pointed ends, "L" shaped having a
first limb aligned generally parallel to the toothbrush axis and 2 second limb aligned
at an angle to the first limb, e.g at about 45° to the first limb, or "V" shaped having at
least one, preferably both, of the limbs of the "V* aligned at an angle less than about

35 4509 to the toothbrush axis.

The toothbrush may have a single first tuft or a number of first tufts, and the
tufts may be of differing cross-sectional shapes combined, for example rectangular or
lozenge shaped combined with "L" shaped. Typically the toothbrush of the invention
 may have between 2 to 25 first tufts, which may all be generally rectangular or
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10 their long axes aligned generally parallel to the bristle face. Such first tufts may for
example each have such a long dimension, e.g about 0.75 of the length of the bristle
face, that each tuft extends substantially along the entire length of the bristle face
occupied by the first tufts. Alternatively the long dimension of individual such first
- tufts may for example be such, e.g about 0.1 - 0.5 of the length of the bristle face, that
15 such first tufts are arranged in two or more, ¢.g 2 - 6, lateral rows across the width of
the bristle face. The first tufts in this first embodiment may be symmetrically diposed
about the longitudinal axis of the toothbrush.
Alternatively for example a second embodiment of the toothbrush of the
invention may have a tuft pattern comprising 2 or more straight or curved lateral
20 rows, aligned generally across the width of the bristle face, of first tufts, combined
with, for example alternating with, one or more straight or curved rows aligned
generally across the width of the bristle face, of tufts ("third tufts") which are of
generally circular section. The first and third tufts of this second embodiment may be
symmetrically disposed about the longitudinal axis of the toothbrush.
25 Again altematively for example a third embodiment of the toothbrush of the
. invention may have a pattern comprising 2 or more straight or curved lateral rows,
. aligned generally across the width of the bristle face, of first tufts, combined with, for
example alternating with, one or more straight or curved rows aligned generally
across the width of the bristle face, of third tufts which are of generally rectangular
30 (as defined above) section having their longest dimension aligned across the width of
the bristle face. The first and third tufts of this third embodiment may be
symmetrically disposed about the longitudinal axis of the toothbrush.
Typically in such a toothbrush there may be 2 to 5, for example 4, lateral rows
of first tufts, combined with 1 to 4, for example 3, rows of third tufts. In the rows of
35 first tufts there may for example be 2 to 5 e.g 4 tufts abreast across the width of the
bristle face, and in the rows of third tufts there may be for example 2 to 5, e.g 4 third
tufts of generally circular section, or 1 to 3, e.g. 2 third tufts of generally rectangular
section having their longest dimension aligned across the width of the bristle face,
abreast across the width of the bristle face,
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section perpendicular to the tuft axis, arranged on its bristle face, the first tufts each
having a long dimension between about 0.10 - 0.9, typically between about 0.25 - 0.5,
5  of the overall length of the bristle face, typically the pattern of first tufts may
comprise between 2 and 20 of such first tufts, for example between 5 and 12, such
first tufts being combined with one or more first tufts which are "L" shaped having a
first limb aligned generally parallel to the toothbrush axis and a second limb aligned
at an angle to the first limb, e.g at about 45° to the first limb. Such "L" shaped first
10 tufts may be disposed at the end of the bristle face closest to the handle. The first tufts
of this second embodiment may be symmetrically disposed about the longitudinal
axis of the toothbrush, and preferably the toothbrush of this embodiment has an even
number of such “L" shaped first tufts disposed symmemcaﬂyon either side of the
” longitudinal axis of the toothbrush. N
15 When the second tufts comprise a pattern of discrete tiifts arranged in a
generally circular or polygonal pattern such second tufts:may be in a pattern of tufts
of generally circular section arranged in generally a circle, semi-circle, or polygon
(each corner of which corresponding to a centre of one of its tufts), which may
comprise a pattern of individual tufts arranged around a central tuft. Typically a
20 central tuft may be surrounded by a regular, ¢.g a hexagonal, pattern of such tufts
symmetrically arranged, for example such that there are equal numbers of second
tufts, e.g 3 of the surrounding tufts, disposed on either side of the longitudinal axis of
the toothbrush. The diameter of such a pattern may typically be around 0.5 - 0.95 of
the width of the bristle face in the vicinity of the pattern. - - -
25 When the second tufts comprise a single tuft of generally rounded, e.g
¢ circular, oval or semicircular or semioval cross section perpendicular to the bristie
) face the diameter of such a tuft may typically be around 0.5 - 0.95 of the width of the
bristle face in the vicinity of the tuft. -

When the second tufts comprise a tuft of generally "C" or "U" shaped cross

30 section perpendicular to the bristle face having at least one of the limbs of the "C" or
"U" aligned generally parallel to the longitudinal toothbrush axis and with the
rounded bend of the "C" or "U" facing the end of the bristle face remote from the
handle the diameter of the rounded part of such a tuft may typically be around 0.6 -
0.9 of the width of the bristle face in the vicinity of the tuft. The longlmdmal axis of

35 the toothbrush may symmetrically bisect the "C" or "U".

Tufts of generally circular cross section may additionally or alternatively be
combined with the above described first, second and third tufts having a cross section,
perpendicular to the tuft axis, which has a greater dimension in the direction generally
 parallel to the toothbrush axis than in the direction generally perpendicular to the .
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10 may have a "rippled" or "sawtooth" profile of alternating peaks and troughs, for
example as described in DE 34 33 763, WO 91/19437, EP 0449653A, US 4672706,
US 451911, US 4268933, US 3229318, US 3188673, US 2797429, US 1943225 and
US 74,560 etc. |

' Suitably the first tufts may comprise bristles of shorter length than those in the

15  second and third tufts, and those of the second and third tufts may be of substantially
the same length.

The bristles making up the tufts may be made of plastics materials
conventional to the art of toothbrush bristles, for example Nylon. The bristles may be
of generally conventional construction, e.g linear filaments of the bristle material

20  having rounded polished ends.

The handle and head may be. made of plastics materials conventional to the art
of toothbrush handles. The head and handle may be of an overall shape conventional
to the art of toothbrushes, and the handle may for example include one or more 'V’
shaped folds to modify the flexibility characteristics of the handle, for example as

25  described in EP 0336641 A. The handle may also.include one or more grip-
' enhancing portioixs for example in the form of rubbery grip mats, for example as also
described in EP 0336641 A.

The tufts and individual bristles may be mounted in the toothbrush head by

essentially conventional techniques. Preferably the bristies are mounted into the

30 toothbrush head by a process in which the ends of the bristles in the tuft to be
fastened into the head ("the fastening ends") are fused together into a mass by
heating, and this mass is subsequently or simultaneously fused with the toothbrush
head material, by heating the bristles or the mass and the head material to the point of
softening, bringing them into contact so that they fuse together, and then cooling

35  them to solidification, so that the tuft is in effect welded into the head. Suitably the
head may be preformed with one or more sockets corresponding to the position,
number and size of the tuft(s), and the tuft(s) may be fused as described above with
the head material around the socket(s). For manufacture by such a process the bristles
and head must be made of thermoplastic materials, for example known thermoplastic
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. The toothbrush of this invention may be used in an essentially conventional
manner by the user, and the tuft patterns of the toothbrushes of this invention are
” believed to improve the cleaning efﬁcxency of the toothbrush and is also believed to
15 help to reduce gum injury.

The invention will now be described by way of example only with reference
to the accompanying drawings, which are intended to be reprcsentanve only and not
limiting the general concept of this invention.

Figs. 1, 2, 3, 4 and-5 show perspective views of heads of toothbrushes of this

20 invention.

Figs. 6, 7, 8 and 9 show plan views of tuft patterns of the bristle faces of heads
of toothbrushes of this invention.

Fig. 10 shows a longitudinal section through the toothbrush of Fig 9.

Referring to Figs 1 to 5 toothbrush heads (1) are shown. Each head (1) is

25 connected to an integral handle ¢2). The toothbrush axis is indicated by the line A- A
. in Fig 1, the tuft axis by the line B - B in Fig 1, and the width dn'ecnon of the head
(DbythelineC-CinFig 1.

On each of the heads (1) of Figs 1 to 5 are mounted tufts (3, generally)

extending generally perpendicularly to the bristle face (1A) of the head (1) generally
30 in the direction of a tuft axis B-B.

In Fig 1 first tufts (31) are rectangular in cross section taken perpendicular to
the tuft axis B - B with two rounded ends, ic lozenge shaped. The pattern of tufts
comprises a number tufts (31) having a long dimension of 0.5 or more of the length
of the bristle face (4), which is substantially greater than their width dimension, the

35 long dimension being aligned substantially parallel to the toothbrush axis and with
one large second tuft (32) of circular cross section perpendicular to the tuft axis (B -
B), at the end of the bristle face (4) remote from the handle (2).

In Fig 2 the first tufts (31) are lozenge-shaped in cross section taken
perpendicular to the tuft axis B - B, first tufts (34) are "L" shaped in cross section
-6-
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adjacent to the end of the head (1) remote from the handle (2). The longitudinal axis
A-A of the toothbrush bisects the "U" between its two limbs.

In Fig 3 first tufts (31) are generally rectangular, i.e, lozenge-shaped in cross
section taken perpendicular to the tuft axis B - B, and are arranged in a series of five
curved lateral rows each of four first tufts (31) abreast aligned generally across the
width of the bristle face (4). At the end of the bristle face (4) remote from the handle
(2) is a pattern of second tufts (32) of generally circular cross section arranged in a
symmetrical hexagonal pattern around a central tuft. The diameter of the pattern of
second tufts (32) is about 0.9 of the width of the bristle face (4) taken through the
centre of the pattern.

In Fig 4 first tufts (31) are generally rectangular, i.e, lozenge-shaped in cross
section taken perpendicular to the tuft axis B - B, and are arranged in a series of four
straight lateral rows each of four first tufts (31) abreast, aligned generally across the
width of the bristle face (4). Between alternate rows of first tufts (31) are located
straight rows of third tufts (33) aligned generally across the width of the bristle face,
of tufts (33) which are of generally circular section. At the end of the bristle face
(1A) remote from the handle (2) is a pattern of second tufts (32) of generally circular
cross section arranged in a symmetrical hexagonal pattern around a central tuft. The
second tufts (32) and third tufts (33) are longer in the tuft axis direction B-B than the
first tufts (31).

In Fig 5 first tufts (31) are generally rectangular, i.e, lozenge-shaped in cross
section taken perpendicular to the tuft axis B - B, and are arranged in a series of four
straight rows each of four first tufts (31) abreast, aligned generally across the width of
the bristle face (1A). Between alternate rows of first tufts (31) are located straight
rows of third tufts (33) which are of generally rectangular section, but having their
longest dimension aligned across the width of the bristle face (1A), and which are
aligned generally across the width of the bristle face. At the end of the bristle face
(1A) remote from the handle (2) is a pattern of second tufts (32) of generally circular
Cross section arranged in a symmetrical hexagonal pattern around a central tuft. The
second tufts (32) and third tufts (33) are longer in the tuft axis direction B-B than the
first tufts (31).

In Figs. 6 to 9, plan views of heads of (1) of toothbrushes of the invention are
shown, looking down the tuft axis B-B.

.. . ———— __.__In the toothbrushes of Figs. 6 and 7, patterns of tufts (31, 32) similar to those
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face (4) remote from the handle (2) is a pattern of second tufts (32) of generally
circular cross section arranged in a symmetrical hexagonal pattern around a central
tuft (32).

10 In the toothbrushes of Figs. 8 and 9, patterns of tufts (31, 32, 33)) similar to
those in the toothbrush of Figs. 4 and 5 are respectively shown. The patterns comprise
first tufts (31) which are lozenge-shaped in cross section taken perpendicular to the

* tuft axis B - B, and arranged in a series of straight lateral rows, aligned generally

across the width of the bristle face (1A). Between alternate rows of first tufts (31) are

15 respectively located straight rows of third tufts (33) aligned generally across the width
of the bristle face. In Fig. 8 the third tufts (33) are of generally circular section. In Fig
9 the third tufts (33) are of generally rectangular section, ie lozenge shaped, having
their longest dimension aligned across the width of the bristle face (4). At the end of
the bristle face (4) remote from the handle (2) is a pattern of second tufts (32) of

20  generally circular cross section arranged in a symmetrical hexagonal pattern around a
central taft.

Referring to Fig 10, the head of the toothbrush shown in Fig. 9 is shown in a
longitudinal section about the staggered axis (D - D) shown in Fig 9. The toothbrush
comprises a head (1), a handle (2), and first (31), second (32), and third (33) tufts.

25  The wfts (31, 32, 33) comprise individual bristles all generally aligned in the

‘ : direction of the tuft axis (B - B) perpendicular to the bristle face {(4). The ends of the
bristles in the tufts (31, 32, 33) have been fastened into the head (1) by fusing them
by heat into a mass (5) then cooling. In the bristle face (1A) head are located sockets
(6), and each mass (5) is located in a socket (6) and fused in place therein with the

30 material of the toothbrush head (1), both the head material and bristle material being
thermoplastic. The tufts (31, 32, 33) of the toothbrushes of Figs. 1 to 8 are fastened
into the heads (1) of their respective toothbrushes in a similar way to that shown in
Fig. 10. The technique used to fuse the mass (5) into the socket (6) may be that of US
2664316 or WO 93/10639, or other known methods, and the fixing of the tufts (31,

35 32, 33) into the head (1) is shown only representatively.
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tricall g out th Ionltg‘glnal Xi S “Pg

Al tler nat i vel‘%"’ ’8$ S on the @ea& e patiesy fﬁgl ‘Fféﬂe@fftst he

ent : o8 mpyoj mwﬁc@gbﬁmﬂaﬁa’ypf thei toothBrush headia a&li:reaﬁtl C%ur\é;ad
St 2% uf oo PeRafRES e ScthinhsR §hif Shatadferithd bl ol of o U it s RG

fa‘gl gg; ?Lftuins'?halvmgmmbsqpmdpgmwd&hl@@thc@'&uﬁuhnhdlahr agh:atdnr gc?ri)rS]tl'erhe
Fe chitichsion|o e ieccon el pifafiely F’%my sl fihe

fifst and thir esym‘rerlcally
di fposed abm@mgt:mmmmdmmmw b axis,jp gembination with ong gt n

al t er naqQVelnvore fee368BhE nfts!it'the StNSCtheRiTt patiert Rndi® Fbofthe' Rlindk, thehe
second tufts being in the form of either (i) a pattern of discrete tufts arranged in a

generally circular or polygonal pattern, or (ii) a single tuft of énerally rounded cross
+ section perpendicular to the bristle face, or (jii) a tuft of gerierally "C" or "U” shaped

cross section perpendicular to the bristle face havmkﬁt least one of the limbs of the

15 "C"or "U" aligned generally parallel to the longlﬁldmal toothbrush axis and with the
rounded bend of the."C" or ";.E' facxng d;;’én"d of the bristle face remote from the
handle. .

2. A toothbrush according to claim 1 characterised in that each of the first tufts
20 covers no more than 25% of the area of the bristle face of the head.

3. A toothbrush according to claim 1 or 2 characterised in that the cross section

of such first tufts is generally rectangular in shape over a substantial part of their

cross-sectional area, having the long dimension of the rectangle aligned generally
25 parallel to the toothbrush axis.

4, A toothbrush according to claim 1, 2 or 3 characterised in that the cross

section of one or more of the first tufts have other generally linear polygonal or

rounded shapes having a length dimension aligned generally yarallel or substantially
30 parallel to the toothbrush axis. .

o
-

e

5. A toothbrush according to claim 4 charactéfised in that the cross section of
one or more of the first tufts is "L" shaped haVing a first limb aligned generally
parallel to the toothbrush axis and a sé¢end limb aligned at an angle to the first limb.
35 :
6. A toothbrush according to any one of the preceding claims characterised by
having between 2 to 25 first tufts, being all of generally rectangular or lozenge shape.

7. A toothbrush according to claim 1 characterised by having a pattern of first
R -9.
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in i on mag7banga pattj MHWMUE IH nore straight or curved
| at§ral rows, aligned ge width of the bristle face, of

t tufts, conbined wth, for exarrpealternarlng wi th, one or nore
strpight or ws ali ener e . bristle
facp, of thi ?‘gﬁ%éﬁm%ﬁ’ g‘a ?sﬁggect }%ﬁgi%ﬂ%g’sﬁ'ﬁ@ﬁ 9% above)

sec}ion havi ngangedmn 1ts(1ﬂi;ﬁ§1faodjMMtMtngmwna@rbnngSmﬁdWeeﬁabédie

briktle faceg /T, and i r ‘ri“, t _nay be

sy tricall y I'Sp 8@5156’85?1 ?f@%é&% £i2 - ftﬁlhwfi t? g“ﬁw
cally i n@@tﬂl@@ﬁandﬂﬁbfﬂu&wxﬂ ¢ forgstle ,SlﬂgbemnﬁlawZOofateral

of glrggcﬂglfs tsCONMDi ned with: 1 t,04 exanple 3, rows of third

In the rows “first. tuftsthere rr'ay; xanpl e be 2 to 5 exg 4
s abreast across the niidth of the” ﬁrrgt gce, and in the rows of

ifrd tufts tghere mtmg,wa.gnbehﬁnﬂcc_ aceerisedin thav the fitst hifts caéh

Ted gl ar YR Tosd hiemeion Pk gf gl Rl el e hord Gl

wi dth of thetkﬂbmﬂcﬁaéeameupxedlbyﬂwrsmﬁmss the width of the bri stle face.
10 '

9. A toothbrush according to claim 7 characterised in that the long dimension of
individual such first tufts is such that the first tufts are arranged in two or more lateral
4 rows across the width of the bristle face.

15 10. A toothbrush according to claim 1 characterised by having a tuft pattern
comprising 2 Or more straight or curv;d la & rows, aligned gcnerally across the .

lateral rows ahgned gencz;,@ly '-_ ‘_
are of gcneraﬂy cxrculmsectxow '

1. A toothbtush wcordmgsms!anﬁ‘ 5! cﬁaraCténsedby having a tuft pattern
corprising 2 or more straight or curved lateral rows, aligned generally across the
width of the bristle face, of first tufts combined with one or more straight or curved
rows aligned generally across the width of the bristle face, of third tufts which are of
# 25  generally rectangular section having their longest dimension aligned across the width

of the bristle. face.

12. A toothbrush according to claim 10 or 11 characterised by 2 to 5 lateral rows
of first tufts, combined with 1 to 4 rows of third tufts.

30 o enickiny
13. A toothbrush according tqclmm 1& 11 a&lz charactensed by2to5 ﬁrst tufts
abreast across the width of the bristle face. 7

14. A toothbrush according to clam & 11, 12 or 13 characterised by 2 to 5 third

35 tufts of generally circular section, or 1 to 3 third tufts of generally rectangular section
having their longest dimension aligned across the width of the bristle face, abreast
across the width of the bristle face.

15. A toothbrush according to claim 1 characterised by having a pattern of first

-10-
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-4 A ororg4civel y for I 'm enbodi nent of the toothbrush
of t invention may have a paﬂwm”ﬂ mmﬂ fts which have a generally
gul ar cross section perpendi éul'ar tosthe tuft axis arranged on |ts
e face t rs ts havi
0. 9, typlgg W@F‘%\B’é EB@IC?& nﬁ”@‘“&gggﬁh%e over§ engtt% o%’ the
bristfl e face, al)qnté)amyo9hethenﬂttaurlmgm of thedrriste face, qemprising between 2 and 20

of such first tufts, such first tufts being combmed with one or more first tufts which

are "L" shaped having a first limb aligned generally parallel to the toothbrush axis
5 and a second limb aligned at an angle 10 the first limb.

16. A toothbrush according to any one of the preceding claims characterised in

! that when the second tufts comprise a pattern of discrete tufis arranged in a generally

; circular or polygonal pattern such second tufts are in a pattern of tufts of generally

10  circular section arranged in generally a circle or polygon, each corner of which
corresponding to a centre of one of its tufts, which is arranged around a central tuft.

| 17. A toothbrush according to claim 16 characterised by a central tuft surrounded
q by a hexagonal pattern of 6 such tufts svmmeu'icaily arfanged such that three of the
15  surrounding tufts are disposed on’ cither sxde of the longitudinal axis of the
toothbrush. T -

18. A toothbrush according to claini 17 characterised-in that the diameter of the
hexagonal pattern is around 0.5 - 0.95 of the width of the bristle face in the vicinity of
20 the pattern.

19. A toothbrush according to any one of claims 1 to 15 characterised in that

when the second tufts comprise a single tuft of generally rounded section

perpendicular to the bristle face the diameter of such a tuft is around 0.5 - 0.95 of the
25  width of the bristle face in the vicinity of the tuft.

20. A toothbrush according to any one of claims 1 to 15 characterised in that
when the second tufts comprise a tuft of generally “C" or “U" shaped cross section
perpendicular to the bristle face having at least one of the limbs of the “C" or "U"

30 aligned generally parallel to the longitudinal toothbrush axis and with the rounded
bend of the “C" or "U” facing the end of the bristle face remote from the handle the
diameter of the rounded part of such a wft is around 0.6 - 0.9 of the width of the
bristle face in the vicinity of the tuft.

35 21. A toothbrush according to any one of claims 1 to 20 characterised in that the
first tufts comprise bristles of shorter length than those in the second and third tufts,
and those of the second and third tufts are of substantially the same length.

22. A toothbrush according to any one of the preceding claims characterised in

- 11 -
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such Wrst tuto ety corot IMRIBMMMAEN IR <t 755 S"which are™

shaped@ having a first linb alfgned 'gefcrally parallel to the toothbrush
axi s d a sec al i d at Rfitof ﬁirutl'] at about
45[err] to them@g‘?ﬁs lmsﬁ%&‘%rst ttouq’%s rraﬂ;';‘mlgigg%ﬁg

the erfd of the inmhich the%a(tsaofahobnsﬂesumﬂlemft it heifastent into thediead (‘the ﬁaftemhg s
second enbodi mgR qg* iflg cnd Whis blaSs 1 axis
of thd toot hbr us anﬁ%&gﬁylhﬁé}‘%ﬁgfﬁggh of tshl S Qs‘}ﬁg&eh ?’rhas an
even funber of Sw%meguslxﬁmpédumth% Hﬂ&&#bylstémoemmer
side qf thesl oraﬁusgldga heip'n?t&falw‘@lc ﬂitbbﬁdfﬁéhmg,bnngmgtﬂ@h?ﬁlté gynd
tufts corrprlse tern I screte ts arransﬁﬁ%dﬁ sg eraII .
circufar or polt dﬁf& v§B€H‘°§é’88 ’Eﬁfhﬁf"c‘? %“‘?‘h ﬁ}% lsdﬂ
tufts|{ of generemebywslue@;ﬂg@[hm,i on arranged in generally a ci rcI e,

sem -fircle or polygon (each corner of which corresponding to a centre of
one of its tufts), which my conprise a patern of individual tufts -

arranged aroun@3a ceAtoahbrish dccorbing wainy ywne of therpreceding claimszsnbitentialilyrasunded
by a Teg U8 GrefbifbetbreAeibed mtﬁf&:&@ t&ﬁﬁ%&bﬂxf;ﬁlying drawings.
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syme cal ly arCiigadbsf or exanpl e such that there are equal nunbers of
tufts. e.g 3 of the surrounding tufts, disposed on either side of
the |l ongitudinal axis of the toothbrush. The diameter of such a pattern
may typically be around 0.5 - 0.95 of thew,dih of the bristle face in the
vicinity of the pattern. When thé‘@% Nid tufts conprise a single
tuft of generally rounded, e.g circular, oval or semcircular or sem oval
cross section perpendicular to the brist vlﬁﬁﬁﬁm§he di aneter of such a
tuft may typically be around 0.5 - 0.95 o Fhe Width of the bristle face
inthe vicinity of the tuft When the second tufts conprise a tuft

of generally5"C' or "Al gﬁ#¥} qh@y th brlstle
face having at | (ﬁas o‘%&%ﬁg?ﬂ'ﬁfﬁﬁs t?a O?,&[ t’ﬁm flerally
parallel to the B?‘F&fitt P hnstlcéamsnenéﬁfm*@aémfmmthehandianded bend -of
the "C'" or "U' facing the end of the bristle face renote fromthe handle
the diameter of the rounded part of such a tuft may typically be around 0.6
- 0.9 of the width of the bristle face in the vicinity of the tuft. The

| ongi tudi nal axis of the toothbrush nmay symmetrically bisect the "C or
U

- .

‘
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Tuf ?gy‘generally circular cross sei on may additionally or alternatively
be conbi ned with the above described first, second and third tufts having

a cr'oss section, perpendi cular to the tuft axis. which has a greater

dimension in the direction generally parallel to the toothbrush axis than
in the direction generally perpendicular to the

————
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%%h axis in other ways. 1'\‘0‘ bristles within the first, second
ird tufts may be of substantially all the sanme | ength, so that t he

r the tuft is substantially flat. or altecrnatively the length of the
bristles in the tuft axis direction may vary i, ength at different points
along the direction of the toothbrush axis. 'gﬂerpendicular to this axis.

' . jo_t oot hbrushes of this

of different sections as
j-rnbodrnents and.zalher e t he

i nventi on whi ch have al
descri bed above such ‘
i ndi vi dual rows may §

or "sawt oot h" Br
described in DE 3

4@§e§33 US 3 US 74, 560
etc : ) Lok 8S of shorter
I ength than those ifn ~ and t hose ®f the ~second

fsS.

This Sheet Has BeenIIITlaced

| I|I| IIIIII i

L ——-—

e —

el




the,grr‘fé | erfyisSheet Has Been Replaced ) stleg;/‘ﬁaki ng up the tufts nay be made of

pl astics mate Hl“m“'ma lonal to the art of toothbrush bristles. for
exanpl e Nyl on may be of generally conventional construction
e.g linear filaments of the bristle materi al ﬂaving rounded polished ends.
The handl e and head nmay be made of' plasticsfmaterials conventional to the

art of toothbrush handl es. The head and h |l e be of an overall shape
conventional to the art of toot . ‘ dor exanple

I ncl ude one or nore g~ it Ility
characteristics of ha X § CESESLD bed{'n EP 0336641 A

ortions for

so described in
y be nmounted in
ues. Preferably

a process in which

The ndl e may al goli TT i p-___enhanci ng
exangﬁearn the fo b ; m@as
EP 0336641 A. QI icthre goisy | €5
t he t oot hbrush hea m% onar—T -
an T¥-10) )

the bristles are @unted 1 nTO the
the ends of the Bifkstles in the tuft‘y6 be

31
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fastéﬁgﬁ into the head ("the fastenin&*éﬁds") are fused together into a
mass by heating, and this nass is subsequently or simultaneously fused
with the toothbrush head material, by heating the bristles or the nass
and the head material to the point of softening, bringing theminto
contact so that they fuse together, and then coolihg themto
solidification, so that the tuft is in effect welded into the head.

Sui tably the head may be preforned with one or nore sockets correspondi ng
to the position. nunber and size of the tuft(s), and the tuft(s) may be
fused as described above with the head material around the socket(s). For
manuf acture by such a process thegbristles.  and head nust be nmade of

t hernopLastic materials, for exanple r nopl asti'c .
,
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- 6- mat eri al s. such, as,; nylion—at; presgnt used iin 66‘%6# ESH-MNBSHERTS ur egg;

Sui tabl cy rlpqe S& é for k| ng_a toothbrush in th W&“y rHpe: L&Jgre,dexaﬂpb%vod_;
. déscri be lé ), o é/ 12690, the cgn Atsmod whpoh: e el NGl dgd
herei n by~ r *“ """" Wtérnative

uttgoay be of-J_[ (gst "
into a t Tst i@k thpaged--abo S

el~descnbe-d tuft pattcrn for
usi ng chlé’ ab‘fa\ﬁé— d’é‘!:f@lii’lﬁed f.LISi.0N...pL.0C

ss. and | hpgyhl ek~ gm_éé,gﬁeqr{
i nserted and ri xed, g heac wel din i nco QQH‘W _head-of- the
t oot hbrush, or alrernc ARRANGEMERT FOR A & Hray be noul ded

around the bl ock. . .
This invention relates to 1 novel device. being a toothbrush.

. ¢ ok vGf =(mpky ﬁg‘;td@ . X
t oot hbruy ;?P(;“ ‘Hé?l RO on“{‘i’f“ée‘ﬂ)rrsties of th et’ ;é -

Toothbrushes are well known articles, and generally comprise a handle,
having at one end thereof a bristle-bearing head. all aligned along a longitudinal
toothorush axis. The bristles on such a head are normally arranged in a patiema of
discrete twfts mounted in sockess in a bristle facs of the head and extending generaily
perpeadicular to the brisde facs. In known toothbrushes such wufts are subswandally
circular in cross section and are mounted in substandally circular secdon scckears in
the head.

Toothbrushes having brisdes arranged in a single "mat” covering subswandaily
the entire area of the bristle face are known, e.g in US 4646381, which also discloses
a toothbrush having a combination of circular sectioned mfts, oval sectioned and
rectangular sectioned tufts located within a middie area of a larger mar of individual
bristles covering a subswandal area of the brisde facs. US 4268933 discloses a
toothbrush having bristles arranged in large tfts of a rectangular shape, having their
long dimension aligned substandally across the width of the toothbrush head. US
2209173 discloses a toothbrush having elongated rectangular wits of brisdes with
their long dimension aligned substandally parallel to the toothbrush axis, alternadng
with rectangular wfts which glt together, the bristes in the tufts being flattened to
form a sharp-edged wft.

Bristle tufts having a substandally circular cross section have substantally the
same stffness to bending perpendicular to the longitudinal axis of the bristles in the
tuft ("the tuft axis") whether this directon is parallel to the toothbrush axis or
perpendicular to the toothbrush axis, i.e across the width of the toothbrush. This can
have the disadvantage that the tufts have substandally the same stiffness when the
head is being moved generally in the direction of the toothbrush axis across the teeth
parallel to the gumline, as when the head is being moved in a direction generally
perpendicular to the toothbrush axis, up and down the teeth, crossing the gumline. It
is desirable that a toothbrush is softer, ie has less stiffness to bending when brushing
across the gumline, to prevent injury to the gumline.

The inventors have devised a toothbrush having a tuft pattern of elongated
mats of bristles, with a rounded tuft of bristles at the end of the head remote from the
handle.

The inventon therefore provides a toothbrush, having a handle and at one end
thereof a bristle bearing head, the bristles on the head all being arranged in a pattern
of a plurality of discrete wfts projecting from a face (“bristle face”) of the toothbrush
head in a direction genemlly perpendicular to the toothbrush axis, characterised by
one or more of the tufts ("first tufis”) having a cross section perpendicular to the rft
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Al ternative methods of meking a toothbrush of the invention wll be
apparent to those skilled in the art. The toot hbrush of this
i nvention may be used in an essentially conventional manner by the user,
and the tuft patterns of the toothbrushes of this invention are believed to
I nprove the cleaning efficiency of the toothbrush and is also believed co
hel p to reduce gum injury. The& nvention will now be described by
way of exanple .only with reference to the_ acconpanying draw ngs, which.are
i ntended to b&%F &FHEIERASTIRE dispanyion it thesirerdan qonerglly Reragdse gl concept  of
L hi 3 i n}/ent i Opoothbrush axis tmrga.mc’wim&io@g:nérﬁmcégcﬁbﬁmapeanweﬁmb»@huﬁg,vsﬁ 01;]
eads of toot : this | th.on, Figs..6. 7. 8 and 9 show

plan views of Q?'{;}P?'Qg%{ ‘?{edr? iy %?m?‘%\é&%r(il °§¢'E'?ﬂefi FoE S BF cﬂé%@c nfﬁ pa?%x(')n[ hbrushes
of this i nvent$aefe from the handifity: seg@ndshibngeiag fromgiferaubivathesd@ot gagatdfr ough
the toot hbr ushi@fecdiutts Iranged in 2 zeacFRIVRELIASL RIFESI phubQ. o E9QLRBILUSR heads
(1) are shown. .Each head é‘l) is™ | L -

ot generally rounded cross section pergendicular to the briste face, or (i) 2 wift of

generally "C" or “U™ shaped cross section perpendicular to the bristle face having at

teast one of the limbs of the "C” or "U" aligned generally parailet wo the longirudinal

toothbrush axis and with the rounded tend of the "C" or “U” facing the end of the

brisule facs remote from the handle.

The term "genenlly paralle! to the longitudinal wothbrush axis” includes all
directons berwesn absolutely paralle! to the longitudinal axis and paralle! to the
longitudinal sides of the head of the toothbrush. The term “generally circular”
includes semicircular.

Typically each of such first wits covers no more than 23% of the arca of the
bristle face of the head., for example no more than 20%, suiubly less than 0%,
preferably less than 5%, for example 1 - 2 % of the area of the briste face. Typically
such wfts may have a rado of dimeasion in 2 directon generally paralict o the
toothbrush axis (i.e “long dimension") : dimeasion in a direcdon generally
perpendicular to the toothbrush axis (i.e “width dimension”) of 1.5 : 1 or more,
suitably 2 : 1 or more, e.g 2.5 : 1 or more, for example berween 2.5 -3.5: 1.

The cross section of such first tufts may for example be generally rectangular
in shape over a substandal part of their cross-sectdonal area, having the long
dimension of the rectangle aligned generally parallel to the toothbrush axis. The wrm
"generally rectangular” includes inrer-alia rectangular with rounded comers, lozenge-
shaped (i.e two generally parallel long sides and two rounded ends), parallelogram-
shaped and rapezoidal-shaped. -

Alternadvely the cross secton of one or more of the first tufts may have other
generally linear polygonal or rounded shapes having 2 length dimension aligned
generally parallel or substandally parallel to the toathbrush axis, for example
diamond shaped or rectangular with one or more pointed ends, "L" shaped having a
first limb aligned generally parallel to the toothbrush axis and a second lmb aligned
at an angle 1o the first limb, e.g at about 45° to the first limb, or "V" shaped having at
least one, preferably both, of the limbs of the “V" aligned atan angle less than about
459 to the toothbrush axis. L

The toothbrush may have a single first tuft or 2 number of first wfts, and the
tfts may be of differing cross-sectional shapes combined, for example rectangular or
lozenge shaped combined with "L* shaped. Typically the toothbrush of the invendon
may have between 2 to 25 first tufts, which may all be generally rectangular or
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connected to an integral handle (2). The toothbrush axis is indicated by
the libne A- A in Fig 1. the tuft axis by the line B- Bin Fig 1, and the
width direction of the head (1) by the line G Cin Fig 1. On
each of the heads (1) of Figs | to 5 are nounted tufts (3, generally)
extendi ng genernlly perpendicularly to fhe bristle face (I A) of the head
(1) generally in the direction of a tuft axis B-B. In Fig 1 first
tufts (31) are rectangular in cross section taken perpendicular to tuft
axis B - B Wt pzeniR shggeaded ends, ic | ozenge shaped. The pattern of tufts
conprises a nunber 1;_.ufts (31) haV| ng a long dinension of 0.5 or nore of the
length of the bri st REB Y Grpe crytiadishenitc of thetsetchrisiadd G¢ BVERH TIHEC fhei r

wi dt h di mensi opaterhef filsonfts dhBANgIOR sRRING @dhHIeH cSdshsdctibh Io&lnl:'}dz@ﬁdrady | el

to the toothbr . Large second tuf f, ul ar
cross section u%?%%ﬁ ?c%{}g?é@t%’ ‘fsﬁﬁ'sgﬁfatc 'EF%”(‘B‘“S q‘g%\{‘ %%’Réﬁ? Tt Phe

bristle face (Z&§¥cehaftut Pl omt Olfe idranathele ((29ween 0.25 - O 75 ¢frihgpyprgl h:hg;hbr rst

Ur k1S B - Bl b o o oen”
Bbo ¢ 0/ 1°dnd'd: h ots the width of the bristle fac.. Typically the pattem of first wits

may comprise betwesn 3 and 20 of such wfts, for example betwesn 5 and (2, Such
first cufts thereby comprise a pattemn of jong rectangular or lozenge shaped twits, with
their long axes aligned generally paralle! to the briste face. Such first turts may for
example each have such a long dimension. e.g abour 0.75 of the length of the brisde
facs, that each wit extends substandally along the endre length of the briste facs
occupied by the first wits. Alternatively the long dimension of individual such first
wfts may for example be such, e. g about 0.1 - 0.5 of the length of the brisde facs, that
such first tfts are armanged in two or more, ¢.g 2 - 6, lateral rows across the width of
the briste face. The first tfts in this first embodiment may be symmexmically diposed
about the longimudinal axis of the wothbrush.

Aleernadvely for exampte a secand embodiment of the wothbrush of the
inventdon may have a wft pattern comprising 2 or more swaight or curved laterai
rows, aligned generally across the width of the bristle face, of first wfts, combined
with, for example alternating with, one or more staight or curved rows aligned
generally across the width of the bristle face, of wfts ("third tufs*) which are of
generally circular section. The first and third tufts of this second embodiment may be
symmetically disposed about the longitudinal axis of the toothbrush.

Again alternatively for example a third embodiment of the toothbrush of the
invention may have a pattern comprising 2 or more straight or curved lateral rows,
aligned generally across the width of the bristle face, of first tufts, combined with, for
example alternadng with, one or more straight or curved rows aligned generally
across the width of the bristle face, of third wfts which are of generally rectangular
(as defined above) section having their longest dimension aligned across the width of
the bristle face. The first and third cufts of this third embodiment may be
symmeuically disposed about the longitudinal axis of the toothbrush.

Typically in such a toothbrush there may be 2 to 3, for example 4, lateral rows
of first tufts, combined with 1 to 4, for example 3, rows of third wfts. In the rows of
first tufts there may for example be 2 to 5 e.g 4 wfts abreast across the width of the
brisde face, and in the rows of third tufts there may be for example 20 3, e.g 4 third
tufts of generally circular section, or 1 to 3, e.g. 2 third tufts of generally rectangular

secdon having their longest dimension aligned across the width of the bristle face,
abreast across the width of the bristle face. This is the replacement sheet
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taken perpendicular to the tuft axis B- B, with a first |inb substantially
rectangular in cross section with its long linb aligned generally parallel
t0 the toothbrush axis and a second |inb (34A) at an angle of about 45[err]
to the first linb. A second tuft (32) is in the shape in section taken
perpendicular to the tuft axis B - B of a "U' shape having

Alternatively for example a fourth embodimeat of the toathbrush of the
invention mav have 1 pattern of first wifts which have 2 generally rectangular cross -
section gerpendicular o the wift axis, aranged on its bristle face. the {irst wits each
kaving a long dimension between about 0.10 - 0.9, typically betwesn about 0.25 - 0.5,
of the overall tength of the brisue facs, typically the pattem of first wifts may
comprise betwesa 2 and 20 of such first wits, for example betwesn 3 and 12, such
first tufts being combined with one or more &rst wits which are “L” shaped having 3
first limb aligned generlly parallet to the wcothbrush axis and 2 second limb aligned
at an angie o the first limb. e.g at about 457 to the frst limb. Such "L* shaged first
wfts may be disposed ar the end of the brisde face closest w the handle. The first wmits
of this second emtediment may te symmexically disposed about the longirudinal
axis of the tcothbrush, and prc‘cmbly the toothbrush of this embodiment has an ¢ven
aumber of such “L" shaped first tufts disposed symmexically on cither side of the
longitudinal axis of the wodhbrush.

When the sccond tufts comprise 2 pattern of discrete wfts arranged in 2
generally circular or polygonal pattern such second tufts may be in a pattern of wits
of generally circular sectdon arranged in generally a circle, semi-circle, or polygon
(each corner of which corresponding to a cenre of one of its wits), which may
comprise 2 pattern of individual wfis arranged around a cenmal wft. Typically a
cenmal wft may be surrounded by 2 regular, .g 2 hexagonal, parern of such wits
symmemically arranged, for example such that there are equal aumbers of sscond
wfts, ¢.g 3 of the sumrounding wifts, disposed on either side of the loagitudinal axis of
the wothbrush. The diameter of such a pattem may cypicaily be around 0.5 - 0.95 of
the width of the bristle face in the vicinity of the pattern.

When the second tfts comprise a single tuft of generally rounded, ¢.g
circular, oval or semicircular or semioval cross section perpendicular to the bristle
face the diameter of such a ruft may typically be around 0.5 - 0.95 of the width of the
bristle face in the viciniry of the wit .

When the second twfts comprise a it of generally "C” or "U” shaped cross
secdon perpendicular to the briste face having at least one of the limbs of the "C” or
"U" aligned generally parallel to the longitudinal toothbrush axis and with the
rounded bend of the "C" or "U" facing the end of the bristle face remote from the
handie the diameter of the rounded part of such a wft may typically be around 0.6 -
0.9 of the width of the bristle face in the vicinity of the ruft. The longitudinal axis of
the toothbrush may symmegically bisect the “C” or "U™. '

Tufts of generaily circular cross section may additionally or altemadvely be
combined with the above described first, second and third tufts having a cross secdon,

" perpendicular to the tuft axis, which has a greater dimension in the direction generally

parallet to the toothbrush axis than in the direction generally perpendicular to the t
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two |inbs aligned substantially parallel to the toothbrush axis, and its
rounded bottom adj acent to the end of the head (1) renote fromthe handl e
(2). The longitudinal axis A-A of the toothbrush bisects the "U' between
its two |inbs. In Fig 3 first tufts (31) are generally rectangul ar
I .e. lozenge-shaped in cross section taken perpendicular to the tuft axis B
- B. and are arranged in a series of five curved lateral rows each of four
first tufts (31) abreast aligned generatfy across the width of the bristle
face (4). At ttoh@bamﬂm‘&tﬁb@,cmh tle fact (4) renote fromthe handle (2) is
a pattern of secongt enerall y,¢ " ranged
in a symetri cal ng};(a%osﬁiﬁf g"b‘é%‘ttg‘?ﬁgaﬁﬁﬂ %dc%ﬁwt ag&%?sﬁfagflgﬁeﬂr of
the pattern ofic§dBpimsthibd thaf B2 )Yack ot steouft iﬂs@s@ﬂﬂéi%ﬂ% BRI HENEr st | e

fact (4) take&ﬂbdﬂrdi’lﬂqh?nst;@?mﬁﬂpkﬁ xosfan aoai%afy%ﬂf in length ac differedd g@inds i r st
rectangu e.,-lozen

tufts (31) are ed i.n.cross section
t aken perpendF188$g\‘dc“6°t‘%°fttﬁ¢ EOOQBPF%‘“B'“&B"C%'H‘EP ?“é"ré?& ShEeH OH A series of
four strai ghtvadaioarapationsLapictiic ouonbtushts diuhissnvc8dgn abicedsrs al i gned

general Iy acrgg wi dth of .the brist T Weehsal tigrnate rows
of first tufts %3%‘?’ fOWSPBE-ﬁiS@&QII;Cﬂ. nrsec JOgS g?&%ﬁ.“({égd Jbgeé QJX ..h@

second and third embediments. and where the individual rows may vary in de leagth

of the bristles conmined in them. For example refadve o the cathrush axis the it
may have a "rippled” or "sawtcoth” profile of alternadng peaks and goughs. for
example as described in DE 34 33 763, WO 91/19437, EP 0429633A. US 2672706,
US 451911, US 4268933, US 3229318, US 3188473, US 2797429, US 1943225 and
US 74,560 etc.

Suitably the firse wfts may comprise brisdes of shorter leagth than those in the
second and third cufts, and those of the second and third wits may be of substanaally
the same length,

The bristles making up the wfts may be made of plasdes materials
convendonal to the art of tcothbrush bristes, for example Nylon. The bristles may be
of generally convendonal consoucdon, e.g linear filaments of the drisde material
having rounded polished ends.

The handle and head may be made of plastcs marerials convendonal to the art
of toothbrush handles. The head and handle may be of an overall shape convendonal
to the art of wothbrushes, and the handle may for example include one or more V'
shaped folds to modify the flexibility characteristcs of the handle, for exampie as
described in EP 0336641 A. The handle may also include oae or more grip-
enhancing portons for example in the form of rubbery grip mats, for example as also
described in EP 0336641 A.

The rufts and individual brisdes may be mounted in the toothbrush head by
essendally conventonal techniques. Preferably the bristles are mounted into the ’
toothbrush head by a process in which the ends of the brisdes in the mft'to be
fastened into the head ("the fastening ends”™) are fused together into 2 mass by
hearing, and this mass is subsequently or simultaneously fused with the toothbrush
head material, by heating the bristles or the mass and the head material to the point of
softening, bringing them into contact so that they fuse together, and then cooling
them to solidification, so that the tuft is in effect welded into the head. Suitably the
head may be preformed with one or more sockets corresponding to the posidon,
aumber and size of the twft(s). and the wft(s) may be fused as described above with -
the head marerial around the sockex(s). For maaufacture by such a process the bristdes
and head must be made of thermoplastc materials, for example known thermoplastic
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straight rows of third tufts (33) aligned generally across the width of the
bristle fact, of tufts (33) which are of generally circular section. At
the end of the bristle face (1A) renote fromthe handle (2) is a pattern
of second tufts (32) of generally circular cross section arranged in a
symmetri cal hexagonal pattern around a central tuft. The second tufts (32)
and third tufts (33) are longer in the tUft axis direction B-B than the

first tufts (31) In Fig 5 first tufts (31) are generally

rect angul ar, n sha ed in cross r

the tuft axis B - %ﬂe gﬁ”&r‘%’ O gRFEEY UFSE "étsgéqrggsl‘ttg oﬁ?ﬁ gﬁ?@%ﬁc%ﬁv\s
each of four f|f%tmwu@:oomausahmamymfognea*@fen»éf‘m%"ab?oé@a paadpi dt h

of the bristl euf@@g/x(zéﬁ tqﬁ%&%ﬁ@%}; Unld ;g)fﬁ@rua&mc-eifn Hyl kfetentall ts (31) are

| ocated straight ro

i e Of .genera
rectangul ar secti on, "b#t ﬁﬁwlwg#ﬁéﬁﬂf ‘“P%‘ﬁé\ggt “ﬁ@ﬁg Eﬁgéﬁmﬁﬁ%‘b‘x‘éé‘?%§ t he
wi dth of the brpétﬂceuﬁtﬁﬁﬁy bel v ru&Mnm @krmpms—mablcgmdagehmadcwmmS t he

dth of the b At th & f
the handi e (2 Paat fof Ehmplt yteind iip B tpice BB st ol B ang b Vocegiy ® oM
cross section aft@figetserned andsfrmdet.g by abachsidiopriao wt%mhahmmda central

tuft. The toothbrush, or alternarvely the head of the tcothbrush may be moulded around the
block.

Altermatve metheds of making a wochbrush of the inventon will e apparent
to those skilled in the art.

The rcothbrush of this invendon may be used in an essendaily coaventdonal
manner by the user, and the wft panems of the oothbrushes of this invendon are
believed to improve the cleaning efficiency of the tcothbrush and is also believed to
belp to reducs gum injury.

The invendon will now be described by way of example only with referencs
w0 the accompanying drawings, which are intended to be representative only and not
limidng the general concept of this invendon.

Figs. 1, 2,3, 4 and 5 show perspectve views of heads of toothbrushes of this
invendon.

Figs. 6,7, 8 and 9 show plan views of tuft parerns of the briste facss of heads
of toothbrushes of this inveadon.

Fig. 10 shows a longimudinal section through the toothbrush of Fig 9.

Referring to Figs | to 5 toothbrush heads (1) are shown. Each head (1) is
connected (o an integral handle (2). The toothbrush axis is indicared by the line A - A
in Fig I, the wmft axis by the line B - B in Fig 1, and the width direction of the head
(1) by the line C- Cin Fig L.

On each of the heads (1) of Figs 1 to 5 ars mounted mfts (3, generally)
extending generally perpendicularly to the bristle face (1A) of the head (1) generally
in the direction of a tuft axis B-B.

In Fig 1 first mfts (31) are rectangular in cross secton taken perpendicular o
the wift axis B - B with two rounded ends, ic lozenge shaped. The pattem of twfts
comprises a number tufts (31) having a long dimension of 0.5 or more of the length
of the bristle face (4), which is substandally greater than their width dimeasion, the
long dimension being aligned substandally parallel to the toothbrush axis and with
oae large second tuft (32) of circular cross section perpendicular to the tuft axis (B -
B), at the end of the briste face (4) remote from the handle (2).

In Fig 2 the first wits (31) are lozenge-shaped in cross secdon taken

endicular to the et axis B - B, first tufts (34) are "L" shaped in cross section
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second tufts (32) and third tufts (33) are longer in the tuft axis

direction B-B than the first tufts (3 1). In Figs. 6 to 9, plan
views of heads of (1) of toothbrushes of the invention are shown | ooking
down the tuft axis B-B. In the toothbrushes of Figs. 6 and 7,

patterns of tufts (31, 32) simlar to t_hlgse

taken perpendicular o the tuft axis B - B. with a first limb substantially rectangular in
Cross section with its long limb aligned generally parallel to the wothbrush axis, and a
second [imb (34A) at an angle of about 457 to the first imb. A second wift (32) is in
the shape in section taken perpendicular to the twft axis B - B of 2 "U” shape having
two limbs aligned subswantally parallel o the tcethbrush axis, and its rounded bottom
adjacent o the end of the head (1) remote from the handle (2). The longitudinal axis
A-A of the tcothbrush bisec:s the "U" betwezn its two limbs.

In Fig 3 first wits (31) ares generally rectangular, 1.2, lozenge-shaped in cross
section taken perpendicular o the tuft axis B - B, and ars armanged in a series of fve
curved lateral rows each of four first tufts (3 1) abreast aligned generally across the
width of the bristle facs (4). At the end of the bristle facs (4) remote from the handle
(2) is a parrern of second wits (32) of generally circular cross secdon arranged in a
symmetrical hexagonal pattern around a cesnoal tuft. The diameter of the pattern of
second tufts (32) is abour 0.9 of the width of the brisde facs (4) taken through the
cene of the pawern.

In Fig 4 firse wfts (31) are generally rectangular, i.2, lozenge-shaped in cross
section taken perpendicular to the wftaxis B - B, and arz arranged in a sexies of four
straight tateral rows each of four firse tufts (31) abreast, aligned generally across the
width of the brisde face (4). Between alternate rows of first wfts (31) are located
saight rows of third tufts (33) aligned generally across the width of the bristle facs,
of wifts (33) which are of generally circular secdon. At the end of the brisde face
(1A) remote from the handle (2) is a partern of second tuits (32) of generally circular
cross secton arranged in 2 symmetical hexagonal pattern around a cenmal wft. The
second tufts (32) and third wfrs (33) are longer in the wft axis direction B-B than the
first wfis (31).

In Fig 5 first wfts (31) are generally rectangular, i.e, lozenge-shaped in cross
section taken perpendicular to the tuft axis B - B, and are arranged in a sexies of four
straight rows each of four first wifts (31) abreast, aligned generally across the width of -
the bristle face (1A). Between alternate rows of first fts (31) are located smaighe
rows of third wfts (33) which are of generally rectangular sectdon, but having their
longest dimension aligned across the width of the bristle face (1A), and which are
aligned generally across the width of the bristle face. At the end of the briste face
(1A) remote from the handle (2) is a pattern of second tufts (32) of generally circular
CToss section arranged in a symmetrical hexagonal pattern around a cenmal wft The
second tufts (32) and third tufts (33) are longer in the tuft axis directon B-B than the
first ifts (31). '

. In Figs. 6 to 9, plan views of heads of (1) of tothbrushes of the invention are
shown, looking down the wft axis B-B.

In the toothbrushes of Figd. 6 and 7, patterns of wfts (31, 32) similar to those
This is the replacement sheet
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in the toothbrush of Fig. 3 are shown. The pattern conprises first tufts
(31) which are |onzenge-shaped in cross section taken perpendicular to the
tuft axis 3-B and are arranged in a series of |ateral rows aligned
generally across the width of the bristle face (4), these rows being curved
in Fig. 6 (i.e. as showmn in Fig. 3) angl straight in Fig. 7. The

| ongi t udi nal di mensi.on of the first tufts (31) is such that five first
tufts occupy the length of the bristle face (4) occupied by first tufts
(31). At the end of the bristle face (4) renote fromthe handle (2) is a

pattern of secoimthé t&ddamis&%)fwj 3gehoah| 'yhcc;b:ﬁ@u{ a;rmmsess%r,&efzt {Jonwhick asgged
masymretrlca{ . pattern around a

). . In
the t oot hbrushes g’chT% c'%asq‘ga%rép? ﬁst'?c"’% Ct"uqrrts %‘gg ég}g §3 daﬁ m | ar
co those in themtwmthbm usdries bf fateg rovds aligndd S*WFIélVrﬁé%%é‘FIW@hW sbhé;\mic The
patterns conpri gRefdy, #esd }bfvjs%c{n:éjc):ww arphga& @ d ﬁzssag@ms*!apﬁqra BrafdhPRSFig,

section taken per endi cul ar to

anged i n a
series of straigh ‘T&QPM@SW"S‘&P |°{JH’éd“"@té“t’fés‘r(efli 95‘“” ‘g“ Hve st atis cccupy

the length of the bristle face (1) occupied by first wfts (31). At the ead of che bristle
facs (4) remote from the handle (2) is a pattemn of secoad wrts (32) of genenlly
circular cross section arranged in a symmewmical hexagonal panem around a cenmal
wft (32).

In the wothbrushes of Figs. 8 and 9, patewms of wfts (31, 32, 33)) similar w0
those in the tcothbrush of Figs. 4 and 5 are respectvely shown. The parems comprise
first aufts (31) which are lozenge-shaped in cross section taken pergendicular to the
tuft axis B - B, and arranged in a series of straight lateral rows, aligned genenally
across the width of the brisde face (1A). Between alternate rows of first mfts (31) are
respectvely located smaight rows of third wfts (33) aligned generally across the width
of the bristle face. In Fig. 8 the third wufts (33) are of generally circular secgon. In Fig
9 the third wfts (33) are of generally rectangular section, ie lozeage shaped. having
their longest dimension aligned across the width of the briste face (4). At the ead of
the bristle face (4) remote from the handle (2) is a panetn of second twits (32) of
generally circular cross section arranged in a symmezical hexagonal panemn around 2
cenal uft

Referring to Fig 10, the head of the toothbrush shown in Fig. 9 is shownina
longitudinal section about the staggered axis (D - D) shown in Fig 9. The toothbrush
comprises a head (1), a handle (2), and first (31), second (32), and third (33) wfts.
The wfts (31, 32, 33) comprise individual bristes all generally aligned in the
directdon of the wft axis (B - B) perpendicular to the bristle facs (4). The ends of the
brisdes in the wufts (31, 32, 33) have been fastened into the head (1) by fusing them
by hear into a mass {5) then cooling. In the briste face (1A) head are located sockets
(6), and each mass (5) is located in a socket (6) and fused in place therein with the
marerial of the toothbrush head (1), both the head material and briste material being
thermoplastdc. The mfts (31, 32, 33) of the toothbrushes of Figs. 1 o 8 are fastened
into the heads (1) of their respective toothbrushes in 2 similar way to that shown in
Fig. 10. The technique used to fuse the mass (5) into the socket (6) may be that of US
2664316 or WO 93/10639, or other known methods, and the fixing of the wits (31,
32, 33) into the head (1) ts shown only representadively.
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across t h ristle face (1A). Between alternate rows of first
tufts. (3 éﬁegmsé’emkp? le%Iy | ocated straight rows of third tufts (33)

allgned mlm Ethe width of the bristle face. In Fig. 8 the third
tufts (33 1y circular section. In Fig 9 the third tufts (33)

are of generally rectangular section ie | ozenge shaped having their |ongest
di nensi on aligned across the width of the bristle face (4). At the end of
the bristle fage (4) renote fromthe hafhdle (2) is a pattern of second
tufts (32) of & ally circular cross section arrnaged in a symetri cal

hexagonal pattern around a central tuft. Referring to Fi g 10, the
head of the tqothbryu ho In Fi | d ¢ ection
about the staggered\ %)?f@ }é\)qm"\ﬂ)g “éﬁB%ﬁ‘ aﬁd§E8X@%dQ1}%wtag'd§EQL{)rus EOnpri ses

a head (1), a ‘habrites ¢@)he Emmﬂalfbmsgar(’rglz)‘-d usé@weszyimé}ﬁdondmcm 0Rg)
tufts. The ttﬁéjsnzféltmréa,m@%)%,g@ L9t Icﬁtddcuth%ﬁh hb:fd xﬁtald&a-a;lnlw&eﬂ@r al Iy

aligned in the dirgction of tuft XIS

é.} end tp
bristle face (FPPrulagntse prhomsh s %‘ Sﬁdlbﬁfgn ‘8%“(‘%?“’ wgs e have
been fastened tufitd hh‘HEa herds {etiodperfersiiantprtch dna wiypxisediching o gearass (5)

then cooling. difhehlifn B e lirbf §ncldly palARY (PR L RRRLSLRELL R The

direction gcncrauy perpendicular o the toothbrush axis. in combinaton with one or
more tufts ("second wmfts”) at the end of the wit paremn remote from the handle, the
second wufts being in the form of either (i) a partern of discrete wfts ammanged ina
geaenally circular or polygonal pattern, or (ii) a single wit of generally rounded cross
section perpendicular to the bristie face, or (iii) a mft of generally "C" or "U" shaped
cross secdon perpendicular to the bristle face having at least one of the fimbs of the
“C" or "U" aligned generally paralle! to the longitudinal toothbrush axis and with the

rounded bend of the “C" or "U"” facing the end of the bristle face remote from the
handle.

2. A wothbrush according to claim 1 characterised in that each of the first wfts

covers 10 more than 25% of the area of the bristle face of the head.

3. A roothbrush according to claim 1 or 2 characterised in that the cross secton
of such first wfts is generally rectangular in shape over a substandal part of their
cross-sectional area, having the lohg dimension of the recrangle aligned generally
parallel to the toothbrush axis.

4. A roaothbrush according to claim 1, 2 or 3 characterised in that the cross
section of one or more of the first tfts have other generally linear polygonal or

rounded shapes having a length dimension aligned generally paralle! or substantially
parallel to the toothbrush axis,

5. A wothbrizsh according to claim 4 characterised in tha the cross secdon of
one or more of the first tufts is "L" shaped having a first limb aligned generally
parallel to the toothbrush axis and 2 second limb aligned at an angle to the first limb.

6. A toothbrush according 1o any one of the preceding claims characterised by
having between 2 to 25 first tufts, being all of generally rectangular or lozenge shape.

7. A toothbrush according to claim 1 characterised by having a pattern of first
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(6), and Qﬁgﬁaeﬁ&&sséeﬁ eplaced ocated in a socket (6) and fused in place
therein wt of the toothbrush head (1), both the head

mat eri al Hlm rlal being thernoplastic. The tufts (31, 32, 33)
of the toot Igs. 1 to 8 are fastened into the heads (1) of
their respective toothbrushes inasimJlar way to that shown in Fig. 10.
The techni que used to fuse the nass (5)1°| nto the socket (6) may be that of

US 2664316 or g‘\g 93/ 10639, or other known nethods, and the fixing of the
tufts (31, Jhichthave heenamitgl rdclingiiBr stoswrecton perpadicsiae it ht ffedxs,

ar'nngcd on its briste face, the first tutts each having a long dimension betweesn about

0.1 and 0.9 of the qveralt length of the bristie face, with a width dimensica between

about Q.05 and 0.5 of the width of the bristle face, comprising between 3 and 20 of
such first wfts,

8. A toothbrush according to claim 7 characterised in that the first wfts each

have a long dimension that each tuft extends substandally along the eatre length of
the brisde face occupied by the first tufts.

9. A toothbrush according to claim 7 characterised in that the long dimension of
individual such first wifts is such that the first wits are arranged in two or more lateral
Qws across the widch of the bristle face.

10. A toothbrush according to claim | characterised by having a twift pattern
comprising 2 or more smaight or curved lateral rows, aligned generally across the
width of the bristle face, of first tufts, combined with, one or more straight or curved

lateral rows aligned generally across the width of the bristle face, of third wfts which
are of generally circular secdon.

11. A toothbrush according to claim 1 characterised by having a ruft pactern
comprising 2 or more swraight or curved lateral rows, aligned generally across the
width of the bristle face, of first tufts combined with one or more straight or curved
rows aligned generally across the width of the bristle face, of third tufts which are of

generally rcqtangular section having their longest dimension aligned across the width
of the bristle face.

12. A toothbrush according to claim 10 or 11 characterised by 2 to 5 lateral rows

of first wufts, combined with 1 to 4 rows of third tufts.

13. A toothbrush according to claim 10, 11 or 12 characterised by 2 to 5 first tfts
abreast across the width of the briste face.

14. A roothbrush according to claim 10, 11, 12 or 13 characterised by 2 to 5 third
tufts of generally circular section, or 1 to 3 third wfis of generally rectangular section

having their longest dimension aligned across the width of the bristie.face, abreast
across the width of the bristle face.

e 15, A twothbrush according to claim 1 characterised by having a pattern of first
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Cl ai s ot hbr u , having a handle (2) and at one end t hereof a
brlstIeE e Replaced ¢ he pri st es (3) on the head (1) all being
arranged i I I a plu- rality of discrete tufts projecting
froma fa ristle face") of the toothbrush head (1)|n a direc-

tion genera

per pendi cul ar to the tootﬁbrush axi s.

wfts arranged on its bristle fac=, the first wfts each having a long dimension between
about 0.10 - 0.9 of the overall length of the bristle face, comprising betwezn 2 and 20
of such first wits, such first whs being combined with onc or more first wfts which
are “L” shaped having a firsc limb aligned generally parailel 1o the toothbmsh axis
and 1 second fimb aligned at an angle ¢o the first limb.

16. A wothbrush according to any one of the preceding claims characterised in
that when the second mfts comprise a partern of discrete twits arranged in a generally
circular or polygonal pamern such second tufts ars in a pattern of wits of generally
circular secton arranged in generally a circle or polygon, each comer of which
carresponding © a cearre of one of its wmits, which is arranged around a cenmal wft

17. A wothbrush according o claim 16 characzerised by a cenral mft surrounded
by a hexagonal pattem of § such wfts symmerically arranged such thar thres of the

surrounding tfts ars disposed on either side of the longitudinal axis of the
toothbrush.

18. A wothbrush according to claim {7 characterised in that the diameter of the

hexagonal pantemn is around 0.5 - 0.95 of the width of the briste face in the viciniry of
the pacem.

19. A roothbrush according to any one of claims 1 to 13 characterised in that
when the second wfts comprise a single wft of generally rounded section
perpendicular to the briste face the diameter of such a twft is around 0.5 - 0.95 of the
width of the bristle face in the vicinity of the wft.

20. A rwothbrush according to any one of claims 1 to 15 characterised in that
when the second mfts comprise a tuft of generally "C” or "U™ shaped cross secton
perpendicular to the bristle face having at least one of the limbs of the "C” or "U" .
aligned generally parallel to the longitdinal toothbrush axis and with the rounded
bead of the "C" or "U™ facing the end of the bristie face remote from the handie the

diameter of the' rounded part of such a twft is around 0.6 - 0.9 of the width of the
briste face in the vicimity of the wift.

21. A toothbrush according to any one of claims 1 to 20 charactedised in that the
first cufts comprise bristles of shorter length than those in the second and third twfts,
and those of the second and third tufts are of substandally the same length.

_22. A toothbrush according to any one of the preceding claims characterised in

HIIIIII Illlll Illll IIIII I
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characteri eesds b-_\oﬁé'_a'r'"'ﬁb“re of the tufts (31) ("first tufts") having
a cross s,e@H’

pfakdgar to the tuft axis which has a greater
di mensi on i ﬁ] tion generally parallel to the toothbrush axis
than in Hn general |y perpendicular to the tooth- brush
axis, in conmbination w one or nore tufts (32) ("second tufts") at
the end of the tuft pattern renote fromthe handle (2) the second
tufts (32) being in the formof ei-tBer (i) a pattern of discrete
tufts arranged in a generally circular or polygonal pattern, or (ii) a

A i R L e T T
sec- ton per B@h drecanda pf the bribriesbin thetehte tf beclstaaed ing thd hda€ @Sk fasteningNe of
the Iinbs of t n.gds"nfm Gised Wgedbd HREHmA&NE tRbiNg, and this mass is subsequentdly or

stmultancously fused with the toothbrush head material, by headng the bristles or the

Mass and the head material to the point of softening, bringing them inco conact sg

that they fuse together, and then cooling them to solidificadoa, so that the wit is in

etfect welded into the head.

3. A wothbrush according o anty one of the preceding claims, substandally as
hereinbefore described with referencs to the accompanying drawings.

ey
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paral | eI lgsﬁegq{agggggkwgwal t oot hbrush axis and with the rounded bend
of ;the-" ' the end of the bristle face (4) renote from
t he handl Jw mHIHoot hbrush according to claim 1l characterised in

that the c f the first tufts (31) is gener- ally
rectangul ar in shape over a substantial part of their cross-sectional
area, having the |ong di nen- sion ofl3rhe rect angl e aligned generally
parallel to t he toot hbrush axis.

ABSTRACT

" BRISTLE ARRANGEMENT FOR A TOOTHBRUSH

A toothbrush having a twft pattern of elongated mats of bristles, with 1
rounded tuft of bristles at the end of the head remote from the handle,

Fig. 1
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- 10 - 3. A toothbrush according to claim 1 or 2

characterised in that the cross section of one or nore of the first
tufts (31) have other generally lin- ear pol ygonal or rounded shapes
having a | ength di rension aligned generally parallel or substan-

-1-
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tially parallel to the toothbrush axis. 4. A toothbrush according to claim

1 chardcterised in . that the cross section of one or nore of the first
tufts (31) is "L" shaped having a first linb (34) aligned general ly
parallel to the toothbrush axis and a sec- ond linb (34A) aligned at an
angle to the first linb (34). 5. A toothbrush according to claiml
characterised in that the width di nension of individual first tufts
(31) is such that the first tufts arearranged in two or nor e

| ateral rows across the width of the bristle . face (4).
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6. A toothbrush according to claim 1l characterised by having a tuft
patterfi conprising two or nore straight or curved lateral rows, aligned
general ly across the width of the bristle face, of first tufts (31),
conbined with, one or nore straight or curved rows al i gned generally
across the wdth of the bristle face (4). of third tufts (33) which are
of generally circular section.

-3-
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7. A toeothbrush according to claim1 characterised by having a tuft

patterin conprising two or nore straight or curved | ateral rows,

al i gned general ly across the width of the bristle face of first tuft
(31) conbined with one or nore straight or curved rows al i gned
generally across the width of the bristle face, of third tufts (33)

whi ch are of generally rec- tangul ar, secti on having their | ongest

di mensi on al i gned across the wi dt h &~ the bristle face (4). 8. A

t oot hbrush according to claim 6 cr 7

5 33 31 /1
/ ' CD\ 2
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THORIA-T 3905

characterised by two to five third tufts (33) of gener- ally circul ar
sect +oR;—o0r --one- to-three th|rd tufts (33) of general ly rectangul ar
section having their |onge di rension aligned across the width of the
bri stgmumluﬂwﬂmgm breast across the width of the bristle face 9. A
toot h any one of  the preceding claims characterised
in that when the second tufts (32) cdhprise a pattern of discrete tufts
arranged in a generally C|rcular or polygonal pattern such sec- ond

tufts are in a pattern of tuf fkﬁgf§géﬁ“”y*@i§3§h cd?nlar section

er,of whi ch
r\/\}‘nth |$ arranged around
L d D SRS IO P i."\l I.'-A;.._ ! . i
Lo e e o pooed ...,

arranged in generally a C|rcl
corresponding to a centre oft V’“
a central !

!
|
|

Claims . DATE O RECRIPT...3M%......

1. A tocothbrush, having a handle (2) and at one end
thereof a bristle bearing head (1), the bristles (3) on
the head (1) all being arranged in a pattern of a plu-
rality of discrete tufts projecting from a face (4)
("bristle face™) of the toothbrush head (1) in a direc-
tion generally perpendicular to the toothbrush axis,
characterised by one or more of the tufts (31) (“first
tufts") having a cross section perpendicular to the
tuft axis which has a greater dimension in the direc-
tion generally paraliel to the toothbrush axis than in
the direction generally perpendicular to the tooth-
brush axis, in combination with one or more tufts
(32) {"second tufts”) at the end of the tuft pattern
remote from the handie (2), the second tufts (32)
being in the form of either (i) a pattern of discrete
tufts arranged in a generally circular or polygonal
pattern, or (ii) a single tuft of generally rounded
cross section perpendicular to the bristle face, or
(iii) a tuft of generally "C" or "U" shaped cross sec-
tion perpendicular to the bristle face having at least
one of the limbs of the "C" or "U" aligned generally
parallel to the longitudinal toothbrush axis and with

the rounded bend of the "C" or "U" facing the end of
the bristie face (4) remote from the handie (2).

2. A toothbrush according to claim 1 characterised in
that the cross section of the first tufts (31) is gener-
ally rectangular in shape over a substantial part of

their cross-sectional area, having the fong dimen-
sion of the rectangle aligned generally parallel to

the toothbrush axis.




tuft. .10.-—A toothbrush according to any one of the preceding _
characterised in that the first tufts (31) com prise bristles of

R o T ool i o

32) and third (33) tufts are of substantlally

shorter
t hose” of
t he same

ength

3.

6.

-10 -

A toothbrush according to clam 1 or 2
characterised in that the cross section of one or
more of the first tufts (31) have other generally lin-

ear polygonal or rounded shapes having a length

dimension aligned generally paraliel or substan-
tially parallel to the toothbrush axis.

A toothbrush according to claim 1 characterised in

that the cross section of one or more of the first tufts
(31) is "L" shaped having a first limb (34) aligned

generally parallel to the toothbrush axis and a sec-

ond limb (34A) aligned at an angie to the first limb
(34).

A toothbrush according to claim 1 characterised in
that the width dimension of individual first tufts (31)
is such that the first tufts are arranged in two or
more lateral rows across the width of the bristle

face (4).

A toothbrush according to claim 1 characterised by
having _a tuft paftern comprising two or more
straight or curved lateral rows, aligned generally
across the width of the bristle face, of first tufts (31),
combined with, one or more straight or curved rows

aligned generally across the width of the bristle face

(4). of third tufts (33) which are of generally circular
section.

cl ai nB



--12 = that the tufts and individual bristles are nounted into the

t oot hbr, cess in which the ends of the bristles in the tuft
to be f‘ m | >“I“t“ﬁﬂfhead ("the fastening ends") are fused together into
a nmass atling, and*this nmass i s subsequently or simultaneously fused

wi th the toothbrush head material - by hg_giing the bristles or the mass and
the head material to the point of soft 1ng bringing theminto contact so
that they fuse together, and then cooling themto solidification, so that

the tuft is in effect welded into the head.
7. A toothbrush according to claim 1 characterised by
having a tuft pattern comprising twg or more

straight or curved lateral rows, aligned generally
across the width of the bristle face, of first tufts (31)

combined with one or more straight or curved rows
aligned generally across the width of the bristle
face, of third tufts (33) which are of generally rec-
tangular_section_having their longest dimension
aligned across the width of the bristie face (4).

8. A foothbrush according to ¢laim 6 cr 7
characterised by two to five third tufts (33) of gener-
ally circular section, or one to three third tufts (33) of
generally rectangular section having their longest
dimension aligned across the width of the bristle
face (4), abreast across the width of the bristle face

(8.

9. A toothbrush according to any one cf the preceding
claims characterised in that when the second tufts
(32) comprise a pattern of discrete tufts arranged in
a generally circular or polygonal pattern such sec-
ond tufts are in a pattern of tufts of generally circu-
lar section arranged in generaily a circie or polygon,
each corner of which corresponding to a centre of
one of its tufts, which is arranged around a central
tutt.

10. A toothbrush according to any one of the preceding
claims characterised in that the first tufts {31) com-
prise bristles of shorter length than those in the
second (32) and third (33) tufts, and those of the
second (32) and third (33) tufts are of substantially
the same length.




. o 2274 -7
23. . A toot hbrush according to any one of the preceding clains,
substantal |y as hereinbefore described with reference to th&mgg I.n
dr awi ngs. CERER SHgET
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ABSTRACT
' BRISTLE ARRANGEMENT FOR A TOOTHBRUSH

A tocthbrush having a wet pattern of elongated mits of bristles, with g
rounded tuft of bristles at the end of the head remote from the handle.

Fig. 1
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