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TOOTHBRUSHES The present invention relates to novel handl es
and to novel bristle configurations for toothbrushes and to 5
novel comnbi ”%68-}}%&‘” eof . Di scl osed herein are a nunber of

i ndependent |y useful aspects of the said handl ePCTANII244 st | e

configurations. It is to be understood that they can be
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conbi ned together in any novel and useful conbination and 10 such

conmbi nations are disclosed herein. The handl e confi gurations
have as their primary (but not sole) objective the provision of a

t oot hbrush whi ch - is easier for the user to manipul ate.

The bristle QMY7YGM6ati ons have as their prinary but 15 PEHUSISIRMY

obj ective the provision of a toothbrush in which the bristles afford
i mproved cl eaning action and access to the teeth and guns.

According to a first aspect of the present _invention a toot hbrush
handl e havi ng a head portion carrying r/ig adapted to carry a bristle
configuration is characterised I n that the handl e has an end
portion, a waist, a shoul der portion and a neck connecting the
shoul,der to t he head, the wai st being narrower at |east in plan view
than the end portion or the shoulder, and the end portion 25 preferably
bei ng rounded. The handlggis preferably curvilinear in plan

Vi ew- and in elevation. T end portion is prgikerably wider in

pl an view than the shoul der. Tfglatio of the maxi i iy wi dth of the
end portion in plan viewto t il

FIG. 3



30 width of the waist in plan viewis preferably in the range

1.1:1to 1.8:1. The ratio of the nmaxi mum w dth of the end portion in
pl an view to the maxi mum wi dth of 'the shoulder in plan viewis |
preferably in the range 1.2:1 to 1.5:1. The ratio of the maxi mum

wi dth of theveswemeer in WD 97/ 07706 PCT/US96/12544

PCT/ US96/ 12944 : 2 plan view to
the mninumw dth of the waist in plan view is preferably in the
range 1.05:1 to 1.5:1. The end ortion is preferably thicker in
side el evation than the 3})19




wai st. The ratio of the maxi mumthickness of the end 5 portion in

side elevation to the m nimum<thickness of the wai st in side

el evation is preferably in the range 1.2:1 to 2.0:1. The end portion
S preferabl Qh%ﬁE{ in side el evation than is the shoul der. The
ratio of the 93 thi ckness of the end portion i PSYHEM%at i on
t-o the 10 maxi mum t hi ckness of the shoulder in side elevation is
preferably in the range 1.1:1 to 1.7:1. The shoul der is preferably
thicker in side elevation than the wai gt/ 1ghe’ rati o of the maxi mum

t hi ckness of the shoul der viewed i7§ I de el evation to the m ni num

t hi ckness of the waist 15 viewed in gid eIev%gion Is preferably in the
range 1.01: 1550[:.& ’/f wt Ths 0 of the length fromthe
free ,end of the en ortionVto thk | ogatj/on of the ninimumwidth of

t he waj st d in_sices —’-*:g-’-.‘*‘.\\‘ mDnumV\q@th of the end
20 portlon VI. .o Y Qﬁ

%E?f*- Y _not” mor e t han
10: 1.-and js nDre e P 9 &g jabout 5:1
to 6:1, ESDEC|a| ‘% s ;.t.r'. Au @:;_;.- to a Seﬁ( dd aspect of
t he present @ %@ u =ttt d-dvi ng a heati\jortion
. -
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25 carrying or adapted to carry a bristle configuration is

characterised in that the handle has a grip enhancing unitary mat
pfoviding grip enhancing surfaces on at | east two separate |ocations
of the handl e‘g 971077 The mat preferably provides the grip enhancing
30 surfacaQ?PR78 |east the front and back of the handl PCBfUS96M2944 at
at least two |ocations on the front or the back of the handl e or at
| east one |l ocation at the front or back of the handl e and at at

| east one side of the handle. Preferably the mat provides grip
enhanci ng surfaces at WO 97/ 07706

PCT/ US96/ 12944

5718




3 three or four separate |ocations on the handle. The grip
enhancing surfaces of the mat may also afford grip enhanci ng
configurations, for exanple ribs, preferably " inclined diagonally to
the handle. 5 Accordingly to a third aspect of the present

i nventi on a WSb¥MB§sh handl e having a head portion RGFP$613944
adapted to carry a bristle configuration is characterised in that

t he handl e has gri p enhanci ng configurations on at |east two
separate | ocations of the 10 handl e The grip enhanci ng
configurations preferably are prﬁifukd on at least the front and
back of the handle or at at least two locations on the front or the
back of the handl e or at |east one |location at the front or back of
15 _ the handle and at at |east one side of the handle. The grip
enhanci ng configurations are preferably provi ded at three or four
separate | ocations on the handle. According to a fourth aspect
of the present




invention a toothbrush having a bristle configuration of 20 whi ch the

teeth engagi ng ends of the bristles do not lie in a plane paralle
to the surface of the head of the handle in which the bristles
are enbedded is characterised in that the teeth engagi ng ends of
at | east wo sgemeporti on of the bristles |ying adjacent B 294 her
25 lie in a curved |line when the toothbrush is viewed in si de

el evati on. O the total length of the bristle configuration,
parallel to the surface in which the /]gbristles are enbedded, at |east
10% of the length is preferably provi ded by bristles affording the
said 30 curved line, and nore preferably at |east 15% or at | east

50% or nore preferably 100% The curved line is preferably
provi ded by a m xture of concave groups of bristles and convex

groups of bristles. The percentage of the I ength of the curved
7 ——
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4 | ine provided by concave bristles is preferably in the

range 50%to 100% preferably 50%to 75% . According to a fifth
aspect of the present invention a toot hbrush having a bristle

confi gurati owa97/efféch the 5 teeth engagi ng ends of theCHPFIIML do
not lie in a plane parallel to the surface of the head of the handl e
in which the bristles are enbedded is characterized in that

the bristles at- or adjacent the head or toe end of the bristle
configuration extend, when nmeasured infa/ 18 per pendi cul ar direction,
further fromthe said surface than do the bristles at the handle or
heel end of the bristle configuration. The ratio of the height of
the said | ongest bristles at the head or toe end to the




shortest bristles at the handle or heel end is at |east 15 1.1:1 or
nore broadly 1.1:1to 1.7:1e,g, 1.2:1to 1.6:1 or 1.25:1 to 1.5:1.
According to a sixth aspect of the present invention a toot hbrush
havi ng a'brisgh§%@@%kiguration of which the teeth engagi ng ends of
the bristles do ie in a plane 20 parallel to the surPatmsmfizddie
héad of the handle in which the bristles are enbedded is
characterized in that the bristle configuration falls into at |east
two groups of adjacent bristles, gqyng t eet h engagi ng ends of the
bristles of at |east one group, a first grdodp, lying in 25 a curved

| i ne when the toothbrush is viewed in side el evati on. The
teeth engagi ng ends of the br§l es of at |east " one further group, a

secorrd group, preferably al sty | N\ a curved line when the
t oot hbrush is viewed in side ko el evati on. The teeth
engagi ng ends of the bristles N AN east one further group, a third
group, preferably lie in a r&Wi | i near line, e.g. a castellated line,

when the toot hbrush is viau;dQV\ si de el evati on.
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5 The first and second groups preferably afford curved

| ines which are of different sense i.e. concave and convex or are
of different curvature or are of the sane sense and different
curvature. 5WO9707706 The teeth engagi ng ends of the brist|RSI/OSIsHRMAT i I St
and second groups preferably forma continuous wavy |ine. The

i nvention al so extends to a toothbrush having a
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handl e as set out in the first, second or third aspects above. 10

The I nvention al so ext ends to a bristle configuration as
set out in the fourth, fifth or sixth aspects above. The
invention also extends to a toothbrush having a handl e set ‘out in
the first, swowr7més third aspects and 15 a bristle con‘i’%’g{l?%'ﬁ as
set out in the fourth, fifth or sixth aspects. The '
i nvention has a nunber of aspects and may be put into practice in
various ways and a nunber of specific 'nr! 19 enbodi nents will be described
toillustrate the inventive 20 aspectsS with reference to the
acconpanyi ng drawi ngs in whi ch: Figure 1 jis a
perspective view of a first enbodi nent of a toothbrush enbodyi ng
aspects of the present i nvention in respect of the handle and of the
bristle 25 configuration, 280.gure 2 is a plan view of the
enbodi nent of Figure 1 fromthe Bi stlezﬁtde, - Figure 3
is a,plan view of the enbodiment 3§ Fig 269
225 758
m 26 g 1282607/ /258 -
et 270

720 /4@7 DB 273

Do g% 274
27
n /l 259 FIG. 21
216 265
' 236 262 268
240




1 fromthe other side, 30 Figures 4 and 5 are side elevations from

ei ther side of the enbodi nent of Figure 1, Figure 6 is
an enl arged plan view of the tuft configuration of the bristles of
t he enbodi newygo%_’%l‘sgure 1, WO 97/ 07726 PCTIUSO6/12944

PCT/ US96/ 129

12718




Figure 7 is an enlarged side el evation of the bristle head of

Figures 4 and 5, Figure 8 is an end elevation of the bristle
head fromthe handl e end of the enbodi ment of Figure 1, 5

Figure 9 is an end elevation fromthe head end of the bristle head
of the enbodi nWXS7THIT0E| qure 1, Figure 10 is a perRT8iSoeas44/i ew
of -a second enbodi nent of a toothbrush enbodyi ng aspects of the
present invention in respect of the handl e and of the 10 bristle

confi gurati on, Figures 11 aJ3if 18 and 13 and 14 are views
simlar to Figures 2 and 3 and 4 and 5 but of the enbodi nrent shown
in Figure 10, Figures 15 to 18 are views simlar to Figures 6
to 15 9 but of the bristle configuration of the enbodi nent shown
in Figure 10, Figure 19 is a perspective viewof a third

enbodi mrent of a toothbrush enbodyi ng aspects of the pr esent
invention in respect of t he bristle 20 configuration,

Figurer 20 is a side elevation of the enbodi ment of

FIG. 26 ==




Figure 19, Figures 21 to 24 are views sinmlar to Figures 6 to

9 but showi ng the bristle configuration of the enbodi nent 25 of Figure
19, Figure 25 is a perspective view of a fourth

embodi ment  of w@ d7RPlehbr ush enbodyi ng aspects of the pr esent
invention 1in 'respect of . the bristle conf i gurRQT/i8es/184d4
Figure 26 is a side elevation of the enbodi nent of Fi gure 25,
Figures 27 to 30 are views simlar to i es 6 to 9 but showi ng the
bristle configuration of the enbodi marul illi of Figure 25.
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7 There follows a general discussion of the

enbodi nents after which they will be described in detail. |t
wi Il be recog@ipsfdrfebat two enmbodi ments of handle have been shown,
the first in Figures 1 to 5 which has a 5 mat entw ned.

handl e and the second, which does not have a mat, in Flgures 10- 14,
19, 20, 25 and 26. A thir g éniBdi nent is contenpl ated in which
the ribs of the nat of gu

%F 1to5 are |nt%§§ally nmoul ded in
gy 14, 1963 ié) and 26.
3 £EI y usabl e

the wi dths of the
pifghoul der and t he

the one piece handle sh

i nventive aspects includi nggEpetaast, 2 o
the handl e, and as a seco 43 T aspect t he gyl e
pal m engagi ng 15 LI'.mnd L EMIN o £7mger e i ik

wai st i

FIG. 31
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t herebetween. This identification of two aspects does not excl ude

the possibility of the handl e enbodyi ng yet ot her aspects.

t will be recognised also that four enbodi ments of 20 bristle
configurati een shown and that each -bristle L.guration
can be usedqﬁﬁggéﬁg?nation w th any of the three haﬁ%ﬁ@ﬁd%ﬁ9
configurations. The first enbodi nent of bristle configuration
S shown in Figures 1 to 9; the second enbodi nent in Figures 25

10 to 18; the third enbodi ment in Fidj§ £s]9L9 to 24 and the fourth
enbodi ment in Figures 25 to 30. The four enbodi nents enbody a
nunber of separate and separately usabl e aspects including that of
havi ng t he teeth engaging ends of the bristles not lying in a plane
30 « parallel to the surface of the handle in which the bristles
are enbedded and the teeth ﬁﬂ%aging ends of -at | east a proportion of
the bristles lying a e each ot her occupying a curved pl ane
when*the toothbrush ys Vi e -gzﬂn fﬂde el evation. Al four

enbodi nents show t hi 3 4 L60

w e 80 FIG. 33
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aspect. An aspect shared by the second, third and fourth
enbodi ments is that bristles at or close to the head end of the
bristle configuration reach further fromthe 5 surface_of the handl e
i n vihi ch t he WY& 7%s are enbedded than do the bri st PeEUS62H4
handl e end of the bristle configuration. The first and

third enbodi nents enbody the aspect o.i the bristles falling into at
| east two groups of adjacent 7/]9 -
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10 bristles, the teeth engaging ends of the bristles of a first
group lying in a curved plane when the toothbrush Is viewed in side
el evation and the teeth engagi ng ends of the bristles of a second
group also lyin a curved pl ane when the toothbru V|emed in
side el evati XYP% s t he said-curved planes preferably be?&‘fﬁ" 1%t ent .
The curved planes may curve in opposite senses, e.g. one being
concave and one convex, or nay curvef&y di fferent extents both being
concave or convex or may be hlgsane sense and curvature. The
first enmbodi ment 20 has two convex groups at the ends of the
bristle configuration and one concave group between the convex
groups. These form a di sconti nuous wavy surface.

The t,hird enbodi ment has five curved groups, three 25 convex groups at
the ends and the md and concave ' groups therebetween.

These forma contin 3@0 surf ace. The fourth
enbodi nent can be copsidefed to d curved groups. One nearest
t he head end being c qﬁﬁx \ W' ng /gt o0 a concave group to the

rear of it (tomﬁsg

wo e W0 FIG. 37
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the handl e end), providing a continuous wavy surface when viewed in

el evati on. There now follows a detail ed description of the
enbodi nents with reference to the draw ngs. WO 97/ 07706

PCT/ US96/ 12944 9 i gure
1 shows a t oBPABY % nhavi ng a handl e 35 and ~a brist IPQWQ%%I%F

18718
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The handle is shown in Fi gures 'ith 5, the head in Fi qures 1to 9

ﬂ

but in enlarged scale in Figures 6.ta %4 .5 . The handle (which is a -

ond portion 36w th ) 'a rounded I b°dyn3°2t7' " v HLAAEINPTIAORHR

engagabl e - shoul der 38, a neck a head 40 fbr Yecei ¥in§ the .
bristles-of the bristle configuration 50, in a surface 10 46. A mat 41

3

of rubber like material (for. exanple the rubber like nmaterial nay be
| mgmhaﬂeg?paas ' ) Y

“that sol d underlthe R besehporiorRié4 @ carpiog ‘El%t‘gmwﬂegrip
for the US&ﬁﬁgﬁmmMSO),ﬂwﬁhﬂE%@taﬂ&d%&oﬁ@&?dwhﬁt@hﬁaw;ﬁm‘é@@

5o the SreecbRbe SaE oL b0 e K S gV B ot e

Lne F\aCE fﬁe? (B?}Qan_ﬁﬂﬂhﬂdl 9rlig | d 0 ﬁﬂ@ﬂfﬂﬁf h ?ﬁﬁdl44
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O e 2 (o6 o oS B s GBS RO P Bl 05 B ©
sur f aces. |m@mahmmﬂsmm@®bmgmmgnmmmumm adﬂxelraﬁdudif‘f aces

ot 1 ¢ ar o mlami! By 0 B0 Broch s 15413 sur”*éétef;‘m%ﬁm%h%gﬁ%ﬁ@?ﬁ%t

10 shoulder (38) in side elevation is in the range 1.1:1t¢ 1.7:1.

2, A toothbrush handle s claimed in claim | characterized in that the ratio of the maximum width (38) of
theshouldu(“S)mplanv:ewm thenmumnnmdﬂt(B?)otrhewmst(amsmﬂxcplan view is in the range 1,05:]
.ro151
15 D -
3. Amodxbnmhlmﬂleaschhmdhch&nldrcﬁhn’cinmmm.ﬂmdwmﬁocfﬂwmmm
thickness (38) of the ¢ shoulder (38) viewed in side elevation to ﬂ:emmnnummxdmcss (37) of the waist (’7‘ vicwed
' ms:de'kvauomsm’dwrangelmltolﬂ ' :

1IN § A'mutt-.bmsh}mdleasclahngdinanymbfchimsl'm3chamcterimdhdmﬂ:emﬁoofﬂglmgm
ﬁbmmeﬁ'eccnd(ﬂ)t)fmcndpo:ﬁm(%)totbclocaﬁmoftimn@imumwidﬂ!of'mcwajstﬁﬂvic’mdin :
sidede»aﬁontoﬁw@muﬁmddh(%)oftheendportion(%)viemdinsidee!evaticnisinﬂwmngeﬂro7:].

5. A toothibrush having a bristle configuration (50) of wtich the testh engaging ends (57,77.97) of the

25 brisﬂmdonmlieinaplanepmllelmd:esuﬁm(dﬂofmeheadofﬂ:ehandemdﬁchﬂebﬁsﬂsareanbedded
wmmmmhmvmmmmmmmm&mmmmmmmm
hrmgmamwaihnewhmlhcwahbmshrsmsdcckvahon,ﬂxemedlmbemgpmw&dbvan'nxnm:of
mvegmps(?ﬁ)ofbnsﬂa and convex groups (55,95 of bristles, characterized in that the ratio of the length
dﬁnmﬁhpmddbymmbnﬂmmmapmv&db)mmwbmﬂsmmdxml1to2!

30 andmﬂaatﬂtcamedhne:sanuws _ :
ﬂmerebmgagmupofbnsdes(awnvexgmp)(ﬁ) meteethengagmgmdsofwhxchhemaconmhmo?)
whmthemmshlsmmdmsdcdcvaumlowedatdaemofﬂwhadofﬂwbmsh ' |
and.agmupofbnstls(acom'exgrwp)(%), ﬂnmahwgagngends@")ofwlndzhemmmmewhmme -
toothbrush is viewed in sids elevation, located at the heel of the head of the brush and. |

35 agroup of bristies (a concave group) (75), the tecth engaging ends (77) of which lic in a concave line when the
toottbfushis viewed in side elevation, located between the two convex groups of brstes,

—
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The ralio of fhe maximum transverse W|dth in pI an 25 mltjﬂ qH ion
36 (indicated by the'line 36) to the 25, mnlrrumtra
e,

Ky

pl an view of the waist 37 : (|nd|cated by the line 37) is 1.4 i
*.55:1 or -3 e:%ao@ &?# ,]1Ei ;] Jzi %I %ﬁﬁ! g , %ﬁg 3.0
pref er abl yﬁﬁﬁ%g %% ﬁ% 4 a o) ) gm]”bg ?464?%5nsve$§e
Wi dth i basshdmwhis G pristey ace qibecdedsiap o e pdjacegigutts of bristes (§3,686¢21158)dn thy adjakmt | i ne
38) to theiadd transverse ' width in plan V|ewof t he vvalst 37 is
1.1:0.9 i.e. 1(%33 or, more broadly 1.05:1 to 1 lto
1.3.:1.  Thesad Fs)ﬁb%eﬁéfa%wﬂﬂf%@@w%m%%wwa of
t he 5 (62 9VBSPiR R 48 convex group (55), PCT/ US96/ 12944

andmcmdmﬁs(8’7)atﬁ1ccﬂlerendofaconc..wgmup(75)cmmgtoabwtmem'eve!asﬂ1elongar

tufts (99) i the adjacent convex group (95), :

andmﬂzatﬂleteeﬁxmgagmgmdsofdzbmdesmaum&uﬁmmﬂaﬁnhmdcfmmmlsh(eg

' ﬁcmwm)mmadsubsmmalhﬂwmmgthﬁomﬂaeswﬁce(@ofﬁ:chmdofﬂmbmshmwiuchmbnsds
are embeddad.
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10 . end 36 to(,the shoul der 38 is 1.4:1.1 W&, 725t or nore

broadly greater than 1:1 e.dg. 1.2:1 to 1.5:1.
36 is wider than the shoul der 38 which is W|der H ﬂg‘ ﬂm mi
5 The ratio of the maxi mufl@kness in side e

the end portion 36 (see Figures 4 and 5) indicated by t he I|ne 80 in
Figure 4 including the ribs 45 on the mat, nanely 1.5 units to the

m ni mum wi dt h ofA toabbrvshi kendl having a hwdipo:ﬁbn:mwm'ngtdrmdbpmdemaﬁnﬁanh{sﬂe 0.9
nit 0 r oad 1.3 1 to 1.

e + St 50 foe bl hovirl 36t BoRBE o) 3w (7 bl s 1% st 4 it o)

shi)ul mmmmuammﬂhml(mmmmmmgmmemmmmmﬁaa t he

0 9 uni W%Bf}% ﬁ?gre @ %W&%mmmﬁggﬁwu@m| Y

1.3: 1(36)ofﬂwaﬂpomm(35hmplaamewt@memwanmmdhmnoﬁﬂnmumwnmm‘mdsmme

po” ' &B%c?igz 1t18f5 ?@Q@Bﬁ:ﬁﬂe@%&m&éﬁsﬁe%ﬁm%@hﬁ%ﬂﬁa@& and thd ralo ¢ € ©
the maximum thickness (36) of the end portion (36) in side elevation to the maximum thickness (38) of the

10 shoulder (38) in side elevation is in the range 1.1:1 to 1.7:1.

2. A toothbrush handle as claimed in claim 1 characterized in that the ratio of the maximum width (38) of
the shoulder (38) in plan view to the minimum width (37) of the waist (37) is in the plan view is in the range 1.05:1
s ®lSL
15
3. A toothbrush handle as claimed in claim 1 or claim 2 characterized in that the ratio of the maximum
thickness (38) of the shoulder (38) viewed in side elevation to the minimum thickness (37) of the waist (37) viewed
in side elevation is in the range 1.01:1 to 1.5:1.

20 4 A toothbrush handle as claimed in any one of claims 1 to 3 characterized in that the ratio of the length
from the free end (47) of the end portion (36) to the location of the minimum width of the waist (37) viewed in
side elevation to the maximum width (36) of the end portion (36) viewed in side elevation is in the range 4:1 to 7:1.

5. A toothbrush having a bristle configuration (50) of which the teeth engaging ends (57,77,97) of the
25  bristles do not lie in a plane paralle] to the surface (46) of the head of the handle in which the bristles are embedded
when the toothbrush is viewed in side elevation, the teeth engaging ends of the bristles lying adjacent to each other
lying in a curved line when the toothbrush is in side elevation, the curved line being provided by a mixture of
concave groups (75) of bristles and convex groups (55,95) of bristles, characterized in that the ratio of the length
of the curved line provided by convex bristles to that provided by the concave bristles is in the range 1:1 to 2:1,
30  andinthat the curved line is discontinuous

ﬂmebeingagroupofbﬁsﬂ&s(aoonvexgroup)(55),ﬂleteelhmgagingdldsofwhichlieinaoonvexline(57)

 when the toothbrush is viewed in side elevation, located at the toe of the head of the brush,

and a group of bristles (a convex group) (95), the teeth engaging ends (97) of which lie in convex line when the

toothbrush is viewed in side elevation, located at the heel of the head of the brush and
35  agroup of bristles (a concave group) (75), the tecth engaging ends (77) of which lie in a concave line when the

toothbrush is viewed in side elevation, located between the two convex groups of bristles, |
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The; Handle Is al so shomn in a secondwenbodlnent i‘iﬁo Figures 10 to 14,
9, 20, 25 and 26. The handle is the " same as-in the first

enbod it (PR Bleadtl¥ad ofla e In
t he second enbodlnent of the ﬁ%ﬁ@ ratlo ﬁén 4ﬂe ﬁBXI

t hi ck M%@%%Mﬂmﬁeﬂsmwﬂsdmu@sﬁsmq%mmw 13
and 14bmﬁg§#ﬁ@ted by the line 85 in Figure 13 nanely 1.4 units to
the mini num w dt the waist 37 . indicated by the line 86 nanely
0.9 urﬁiﬁt%ﬁdﬁ@(%)atonefnesfalwmawrav @5)sadgnding to about thesamedeval as the Tongest tufte

1.%: 1«9@765,nmggﬁm&@&hﬂmgﬁmﬁ maxi mum t hi ckness in side el evation of 30

the shoul der. 38 indi cate by the line 87 nanely 1.0 units to the

ni ni B uti(3d) Wﬁﬂﬁamm@ heending pasabout the sameqlevel a5 therlongest e

broadlums@ggpina,e SondexProuf (98),: 1 to 1.2:1. The ratio of the

ﬁBXIﬁU | C s of the end portion 36 to the shoulder 38 is 1.4:1
E@ﬁm ends of the bristles in a transverse direction across the head of the toothbrush (e.g.,

ﬂwmw7$eﬂuﬂmmMmmdbﬂwgmwkmﬂﬂhmﬂnaﬂhn@@aﬁthddﬂnhmhmwh&ﬂmhm&s
10  areembedded.
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11 : 1.0:1tol1.7:1o0r 1.2:1to 1.6:1. In athird

enbodi ment not shown the handle of the second enbodi ment is provided
with ribs akin to those 45 ~on the mat 41, though not necessary in

t he same nunWEY93N7796 or the same inclination or on all OfCHP¥P6ARM4taces
42, 43 and 44. However an arrangenent which has the sane ribs

45 as in the first enbodinent integrally noulded into the handl e is
preferred. Turning now to the head 50 a first enbodi nent of 10

bristle configuration is shown in Figures 1 to 9. As can
TOOTEERUSHES

The present invention relates to novel handles and
. to novel bristle configurations for toothbrushes and to
5 novel combinations thereof.

Disclosed herein are a number of independently
useful aspects o0f the said handles and bristle
configurations. It is to be understood that they can be
combined together in any novel and useful combination and

10 such combinations are disclosed herein.

The handle configurations have as their primary (but
not sole) cbjective the provision of a toothbrush which
is easier for the user to manipulate.

The bristle configurations have as their primary but

15 not sole) objective the provision of a toothbrush in
which the bristles afford improved cleaning action and
access to the teeth and gums.

- According to a first aspect of the present invention
a toothbrush handle having a head portion carrying or

20 adapted to carry a bristle configuration is characterised
in that the handle has an end portion, a waist, a
shoulder portion and a neck connecting the shoulder to
the head, the waist being narrower at least in plan view
than the e@d portion or the shoulder, and the end portion

25 preferably being rounded.

The handle is preferably curvilinear in plan view
and in elevation. The end portion is preferably wider in
plan view than the shoulder. The ratio of the maximum
width of the end portion in plan view to the minimum

* 30 width of the waist in plan view is preferably in the
range 1.1:1 to 1.8:1. The ratio of the maximum width of
the end portion in plan view to the maximum width of the
shoulder in plan view is preferably in the range 1.2:1 to
1.5:1. The ratio of the maximum width of the shoulder in



be seen in Figure 7 the head has three groups of  bristle tufts 55,

75 and 95. These are shown in plan view in Figure 6 delineated by
the transverse lines 56 and:76. The group 55 affords a teeth
engagi ng surface 57 which is 15 convex with regard to t?ﬁmﬁﬂ&&ﬁ&ﬁ 46 of
the head of ™W@9707706 handl e when the toothbrush is viewed I'n side

el evati on. The surface 46 is that in which the tufts of bristles are
ehbedded. The group 75 affords a teeth engaging surface 77 20
which is concave with regard to the surface 46zwhen the t oot hbrush
is viewed in side elevation. The group 75 has a central front
outer tuft 60, side tufts 61,62, 63 and 64, 65,66 on either side and
two centre | ipdan yiey 67 the BRimyre widhlp ofsthaswaistke iT Mepevievw2s

rows of tufts 78,79,i80, pefiskabliheid i thé tahge 1005:I8tc 1.5:1.79 2hé 8hd
cach, 0 O TS TRERCARR elerdia iy ol in pide Hfeffraay Br the
fromthe surface 46wai&t.t heThdsawio tof thet mag3muBsthickd®es of 66héuend
come to about gthe sapg.cliewelinasi dd'@1le¥atI B tob%he minimuA"thfOness of the
waist in side elevation is preferably in the range 1.2:1
to 2.0:1. The end portion is preferably thicker in side
elevation than is the shoulder. The ratio of the maximum
thickness of the end portion in side elevation to the
10 maximum thickness of the shoulder in side elevation is
prefer%bly in the range 1.1:1 to 1.7:1. The shoulder is
preferably thicker in side elevation than the waist. The
ratio of the maximum thickness of the shoulder viewed in
side elevation to the minimum thickness of the waist
15 viewed in side elevation is preferably in the range
1.01:1 to 1.5:1. _

The ratio of the length from the free end of the end
portion to the location of the minimum width of the waist
viewed in side elevation to the maximum width of the end

20 portion viewed in side elevation is pz:eferably not more
than 10:1 and is more preferably in the range 4:1 to 7:1
e.g. about 5:1 to 6:1, especially about 5.6:1.

According to a second aspect of the present

invention a toothbrush handle having a head portion

25 carrying or édapt:ed to carry a bristle configuration is
characterised in that the handle has a grip enhancing
unitary mat providing grip enhancing surfaces on at least
two separate locations of the handle.

The mat preferably provides the grip enhancing

30 surfaces on at least the front and back of the handle or
at at least two locations on the front or the back of the
handle or at least one location at the fromt or back of
the handle and at at least one side of the handle.
Preferably the mat provides grip enhancing surfaces at



The group 95 affords a teeth engagi ng surface 97 which is closely

simlar in profile to the surface 57. - The group 95 has a first row
of five tufts 98, a second WO 97/ 07706
PCT/ US96/ 12944 12 row of four
tufts 99 andWAW®%e tufts 100 and 101 and a centraPCYE¥6144t 102.
The tufts 98 are shorter than the tufts in row 82, but the tufts in
row 99 are about t he sane height as those in row 82.

3

three or four separate locations on the handle. The grip

- ‘ enhancing surfaces of the mat may also afford grip
enhancing configurations, for example ribs, preferably
inclined diagonally to the handle.

5 Accordingly to a third aspect of the present
invention a toothbrush handle having a head pozrtion
carrying or adapted to carry a bristle configuration is
characterised in that the handle has grip enhancing
configurations on at least two separate locations of the

10 handle. _

The grip enhancing configurations preferably are
provided on at least the front and back of the handle or
at at least two locations on the front or the back of the
handle or at least one location at the front or back of

1s the handle and at at least one side of the handle. The
grip enhancing configurations are preferably provided at
three or four separate locations on the handle.

According to a fourth aspect of the present
invention a toothbrush having a bristle configuration of

20 which the teeth engaging ends of the bristles do not lie
in a plane parallel to the surface of the head of the
handle in which the |bristles are embedded is
characterised in that the teeth engaging ends of at least
a proportion of the bristles lying adjacent to each other

25 lie in a curved line when the toothbrush is wviewed in
side elevation. Of the total 1length of the bristle
configuration, parallel to the surface in which the
bristles are embedded, at least 10% of the length is
preferably provided by bristles affording the said

30 curved line, and more preferably at least 15% or at least
50% or more preferably 100%. _

The curved line is preferably provided by a mixture
of concave groups of bristles and convex groups of
bristles. The percentage of the length of the curved



5 The teeth engagi ng surface afforded by the bristles as

whol e is thus wavy or sinusoidal but is not a -+ continuous surface
havi ng breaks in | evel between the end tufts of adjacent groups,

i~ e. 63,. 68, 66 of group 55 and row 78 of group 75 and row 82 of
group 75 andwoorog®éof 10 group 95. Ref er r iR(f W96 Ybre 6
the length of the bristle configuration in plan view or in side

el evation, namely the length parallel to the surface 46 of the teeth
engagi ng ends of the bristles in 8.8 units. %§0@60f this 15 l ength is
provi ded by bristles the teeth engagi ng ends of which lie in a
curved |ine when the toothbrush is viewed I n side elevation. The

group 55 occuEi es Z.iaeurp‘:tosr,idaadbyTﬁoncairEebgéeaDeQS_iﬁl §§e§éfwitﬁ513-d§he
concaver . The 20 TASSESEDE b9 1Mo PTRraaRiR 808 B TTFE 35 or 1.4: 1 or
nor e broadly 1: ;Accczdilng to a fifth asbertsefotite griesenteihvehtion
et or ence to O o a°RobEnbrusy nAH d BrILOE CortEsdibablol b2 BRIELYLE]
into two grodps 155etBnemgaging ends of the bristles do not lie in a plane
parallel to the surface of the head of the handle in
which the bristles are embedded is characterised in that
the bristles at or adjacent the head or toe end of the
bristle configuration extend, when measured in a
10 perpendicular direction, further from the said surface
than do the bristles at the handle or heel end of the
bristle configuration. The ratio of the height of the
said longest bristles at the head or toe end to the
shortest bristles at the handle or heel end is at least
15 1.1:1 or more broadly 1.1:1 to 1.7:1 e,g, 1.2:1 to 1.6:1
or 1.25:1 to 1.5:1.
According to a sixth aspect of the present invention
& toothbrush having a bristle configuration of which the
teeth engaging ends of the bristles do not lie in a plane
20 parallel ‘to the surface of the head of the handle in
which the bristles are embedded is characterised in that
the bristle configuration falls into at least two groups
of adjacent bristles, the teeth engaging ends of the
bristles of at least one group, a first group, lying in
25 a curved line when the toothbrush is viewed in side
elevation.’
The teeth engaging ends of the bristles of at least
ocne further group, a second group, preferably also lie in
a curved line when the toothbrush is viewed in side
30 elevation. '
The teeth engaging ends of the bristles of at least
one further group, a third group, preferably lie in a
rectilinear 1line, e.g. a castellated 1line, when the
toothbrush is viewed in side elevation.



separated in Figure 15 by the |ine 156. Each group affords a

curved teeth engagi ng surface 157 and 197 respectively (see Figure
7) both of which are convex wWith regard to the surface 46. 30

The group 155 has an outer row of bristles 158-171 and two bristles
172 and 173 ¥R ¥&F%entre |ine which reach further fPOHYIHE%4rface
46 than do the renaining bristles of the group 155 and the bristles
of group 195. The bristles which are cross hatched in Figure 15
WD 97/ 07706 . PCT/ US96/ 12944

The first and second groups preferably afford curved

- lines which are of different sense i.e. concave and
convex or are of different curvature or are of the same

. sense and different curvature.
5 The teeth engaging ends of the bristles of the first

and second groups preferably form a continuous wavy line.

The invention also extends to a toothbrush having a
handle as set out in the first, second or third aspects
above.

10 The invention also extends to a bristle
configuration as set out in the fourth, fifth or sixth
aspects above.

The invention also extends to a toothbrush having a
handle set out in the first, second or third aspects and

15 a bristle configuration as set out in the fourth, fifth
or sixth aspects. |

The invention has a number of aspects and may be put
into practice in various ways and a number of specific
embodiments will be described to illustrate the inventive

20 aspects with reference to the accompanying drawings in
which:

Figure 1 is a perspective view of a first embodiment
of a toothbrush embodying aspects of the present
invention in respect of the handle and of the bristle

25 configuration, '

Figure 2 is a plan view of the embodiment of Figure
1 from the bristle side,

Figure 3 is a plan view of the embodiment of Figure
1 from the other side,

30 Figures 4 and 5 are side elevations from either side
of the embodiment of Figure 1,

Figure 6 is an enlarged plan view of the tuft
configuration of the bristles of the embodiment of Figure
i,



13 are the shorter bristles of the group 155, and have

reference nunbers 175 to 184. The group 195 has a first

transverse row 198 of five tufts, a second row 199 (bowed towards

the front end) of 5 five tufts, a third row 200 (nore bowed towards

the front WOOT/HB of four tufts, a third transverse r owPSHUSH12044 ce

tufts and a fourth transverse.row 202 of two tufts. The - tufts 164

and 165 are | onger than the tufts 202. _ In this enbodi ment the

curved surface 197 is 10 conti nued formarg into the group 155 by the

I nner tufts- 175- 184 (which carry crossés in Figure 15).

The free ends of these bristles follow the dotted line 197A shown in

gi gureI 15h II.t can be obspj,g@ﬂa5 thatj,sf an iﬁi&ﬁgéd”%?deswlféfaﬁ:d %Jeql?ﬁpgi PShe
own slightly towargs. < .face at .the front end of this
surface 197A, the rgg};pfelheﬁﬁﬂ?fzgfﬁngﬁegl%ﬁ%eﬁt bristles involved in the

surf ace 197/ 197A. Figure 8 is annendriedevatdbnt ofs thebdurisnie (hsdd
shown) the from the handle end of the embodiment of Figure 1,
5 _ Figure 9 is an end elevation from the head end of

the bristle head of the embodiment of Figure 1,

Figure 10 is a perspective view of a second
embodiment of a toothbrush embodying aspects of the
present invention in respect of the handle and of the

10 bristle configuration,

Fféures 11 and 12 and 13 and 14 are views similar to
Figures 2 and 3 and 4 and 5 but of the embodiment shown
in Figure 10, -

Figures 15 to 18 are views similar to Figures 6 to

15 9 but of the bristle configuration of the embodiment
shown in Figure 10,

Figure 19 is a perspective view of a third
émbodiment of a toothbrush embodying aspects of the
present invention in respect of the bristle

20 configuration,

Figure 20 is a side elevation of the embodiment of
Figure 19,

Figures 21 to 24 are views similar to Figures 6 to
9 but showing the bristle configuration of the embodiment

25 of Figure 19,

Figure 25 is a perspective view of a - fourth
embodiment of a toothbrush embedying aspects of the
present invention in respect of the bristle
configuration,

30 Figure 26 is a side elevation of the embodiment of
Figure 25, _

Figures 27 to 30 are views similar to Figures 6 to
9 but showing the bristle configuration of the embodiment
of Figure 25.



surface 197A can dip down nore markedly or the surface 20 197 can have

Its highest point at the row 202 or the surface 197/197A can have
its high point at the tufts 175, 176. In anothf{ Earl?nt
the tufts in the group 195 and in " the array 175-184 can a e o
the same Iedﬁ?ﬁ”@%‘fhat 25 only a single curved surfac®TIPVEHMHed,
namely by the bristles 158 to 171 and 172 and 173. I n
addition in the four transverse rows at the = - handl e end of the group
155, the outer bristles, nanely . tufts ;161 and 168 are |onger than
tufts 175 and 176; 30 tufts 160 and 169 are longer than tufts 177 and
178;" tufts 159 and 170 are longer than tufts 179-181; and

tufts 158 and 171 are | Theee tifallowsts dl82gdfdral discussiodiel @ i Nehd O
Figure 16 the 'e“%HFB&i&&?théﬁézﬁwhich en&P WihIUEE QLB 30 JiEw LT 10
side el evation, nanely

| It will be recognised that two embodiments of handle

. have been shown, the first in Figures 1 to S which has a
5 mat entwined around the handle and the second, which does
not have a mat, in Figures 10-14, 19, 20, 25 and 26.

A third embodiment is contemplated in which the ribs
of the mat of Figures 1 to 5 are integrally moulded in
the one piece handle shown in Figures 10-14, 19, 20, 25

10 and 26.

The handles embody a number of separate and
separately usable inventive aspects including as a first
aspect the mat wrapped around the handle, and as a second
aspect the ratios of the widths of the palm engaging

15 handle end, the finger engagable shoulder and the waist
therebetween. This identification of two aspects does
not exclude the possibility of the handle embodying yet
other aspects.

It will be recognised also that four embodiments of

20 bristle configuration have been shown and that each
bristle configuration can be used in combination with any
of the three handle configurations.

The first embodiment of bristle configuration is
shown in Figures 1 to 9; the second embodiment in Figures

25 10 to 18; the third embodiment in Figures 19 to 24 and
the fourth embodiment in Figures 25 to 30.

The four embodiments embody a number of separate and
separately usable aspects including 'that of having the
teeth engaging ends of the bristles not lying in a plane

30 parallel to the surface of the handle in which the
bristles are embedded and the teeth engaging ends of at
least a proportion of the bristles lying adjacent to each
other occupying a curved plane when the toothbrush is
viewed in side elevation. All four embodiments show this
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14 the length parallel to the surface 46 of the teeth
engagi ng ends of the bristles in 9.2 units. 100% of this length is
provi ded by bristles the teeth engagi ng ends of . which lie in a
curved |ine WRH/OFHE t oot hbrush is viewed 5 in side el BCHUPWA2944The
group 155 occupies 5.3 units, and the group 195 al so occupies 3.6
units and both are convex. The height of the bristles in
the tufts 164 and 165 at the head end gf the bristle configuration
Is 3.8 units 10 when neasured in a directron perpendicular to the
surface 46. The height of the rearnpbst bristles in the row of
aspect.

An aspect shared by the second, third and fourth
embodiments is that bristles at or close to the head end
of the bristle configuration reach further from the

5 surface of the handle in which the bristles are embedded
than do the bristles at the handle end of the bristle
configuration.

The first and third embodiments embody the aspect of
the bristles falling into at least two groups of adjacent

10 bristles, the teeth engaging ends of the bristles of a
first-group lying in a curved plane when the toothbrush
is viewed in side elevation and the teeth engaging ends
of the bristles of a second group also lying in a curved
plane when the toothbrush is viewed in side elevation,

15 the said curved planes preferably being different.

The curved planes may curve in opposite senses, e.g.
one being concave and one convex, or may curve to
different extents both being concave or convex or may be
of the same sense and curvature. The first embodiment

20 has two convex groups at the ends of the bristle
configuration and one concave group between the convex
groups. '

These form a discontinuous wavy surface.

The third embodiment has five curved groups, three

25 convex groups at the ends and the middle and two concave
groups therebetween. These form a continuous wavy
surface.

The fourth embodiment can be considered to have two

curved groups. One nearest the head end being convex and

30 flowing into a concave group to the rear of it (towards
the handle end), providing a continuous wavy surface when

viewed in elevation. .
There now follows a detailed description of the

embodiments with reference to the drawings.



tufts 202 is 2.6 units when neasured in a direction per pendi cul ar to

the surface 46. The ratio of the |engths of the | ongest
bristles to 15 the shortest ‘bristles is thus 1.5: 1. The
third enbodi nent of bristle configuration is shown in Figures 19 to
24 with part WQem7786ef er ence to Figures 21, 22, 23 aRgI/9396/12944

The bristles can be considered to fall into five 20 groups 215, 235,
255, 275 and 295 by reference to the points of inflexion 216,

236, 256 and 276 in the si nusoi da, conti nuous wave shape of -the
teet h engagi ng surface 207 of the bris Ies apparent when the

t oot hbr ush Is viewed in side elevation. The bristles in

this configuration are @Q@u%éringﬁgws a tooéﬁbfﬂ%ﬁ‘Hé%ﬂﬂéﬁ@§%ﬁ&éﬁerﬁgﬁﬁgﬁ in

a central axi al row dn ci rcunferent r ows.
group 215 has two ﬁh&??sffg 8284 F%e by side in a first transverse
row, then two edge tuftSh22@agdleaiai sh&n in Figurds dndeerse uhQWhehHemna

o Sas. e T P g 9 095, SRR RIS IR S

t oot h 5 The handle (which is a first e odz.ment thereof) has

a body portion having a palm engaging end portion 36 with

a rounded free end 47, a waist 37, a finger engagable

shoulder 38, a neck 39 and a head 40 for receiving the

bristles of the bristle configuration 50, in a surface

10 46. A mat 41 of rubber like material (for example the

rubber like material may be that sold under the Trade

Mark SANTOPRENE) (to give a good wet grip for the user’s

fingers) is attached to the handle so as ' toc wrap around

the waist and provide a grip surface 42 on the shoulder

15 38 on the bristle face of the handle as well as a grip

surface 43 on the back face of the shoulder of the handle

and a grip surface 44 on the back face of the palm

engaging end portion 36 of the handle.

Each of the surfaces 42, 43 and 44 have ribs 45

20 moulded inteo their surfaces in such a way as to lie

diagonally across the said surfaces when located on the

handle. This wrapped unitary mat arrangement facilitates
placement of the gripping surfaces on the handle.

The ratio of the maximum transverse width in plan

25 view of the portion 36 (indicated by the line 36) to the

minimum transverse width in plan view of the waist 37

(indicated by the line 37) is 1.4:0.9 i.e. 1.55:1 or more

broadly 1.1:1 to 1.8:1 e.g. 1.2:1 to 1.7:1 more

preferably 1.3:1 to 1l.6:1. The ratio of the widest

30 transverse width in plan view of the shoulder 38

(indicated by the line 38) to the minimum transverse

width in plan view of the waist 37 is 1.1:0.9 i.e. 1.2:1

or more broadly 1.05:1 to 1.5:1 e.g. 1.1:1 to 1.3:1. The

ratio of the widest transverse width in plan view of the



engagi ng surface 217. The group 235 affords a concave tooth

engagi ng WO 97/ 07706

PCT/ US96/ 12944 _ 15 | ﬁur;ace )
237. It is made up of a row 238 of four tufts _ (bowed to the front
and then two WOSHET#6y di sposed tufts 239, 240. PCT/US96/1384 gr oup

255 affords a convex tooth engagi ng

10

end 36 to the shoulder 38 is 1.4:1.1 i.e. 1.25:1 or more
broadly greater than 1:1 e.g. 1.2:1 to 1.5:1.

The end portion 36 is wider than the shoulder 38
which is wider than the waist 37.

5 The ratio of the maximum thickness in side elevation
of the end portion 36 (see Figures 4 and 5) indicated by
the line 80 in Figure 4 including the ribs 45 on the mat,
namely 1.5 units to the minimum width of the waist 37
indicated by the line 81 namely 0.9 units is 1.7:1 or

10 more broadly 1.3:1 to 2.0:1 or 1.5:1 to 1.9:1. The ratio
of the maximum thickness in side elevation of the
shoulder 38 indicated by the line 82 including the ribs
45 on the mat, namely 1.1 units to the minimum width of
the waist 37 namely 0.9 units is 1.2:1 or more broadly

15 1.05:1 to 1.5:1 or 1.1.:1 to 1.3:1.

The ratio of the maximum thickness of the end
portion 36 to the shoulder 38 is 1.35:1 or more broadly
1.0:1 to 1.7:1 or 1.2:1 to 1.6:1.

The handle is also shown in a second embodiment in

20 Figures 10 to 14, 19, 20, 25 and 26. The handle is the
same as in the first embodiment except that the unitary
mat is omitted.

In the second embodiment of the handle the ratio of
the maximum thickness in side elevation of the end

25 portion 36 (see Figures 13 and 14) indicated by the line

85 in Figure 13 namely 1.4 units to the minimum width of
the waist 37 indicated by the line 86 namely 0.2 units is
1.55:1 or more broadly 1.2:1 to 1.8:1 or 1.4:1 to 1.7:1.
The ratio of the maximum thickness in side elevation of

30 the shoulder 38 indicated by the line 87 namely 1.0 units
to the minimum width of the waist 37 namely 0.9 units is
1.1:1 or more broadly 1.0:1 to 1.3:1 or 0.5.:1 to 1.2:1.

The ratio of the maximum thickness of the end
portion 36 to the shoulder 38 is 1.4:1 or more broadly



5 surface 257. It has two inwardly disposed transversely

| ocated tufts 258, 259. Then a transverse row 260 consi sting
of. two edge tufts and a central tuft. Then there are two inwardly
di sposed- tufts 261 and 262. Then anot her 263 |i ke the row 260. 10
The group 275Wef7HTH¥8 a concave surface 277. It has PCRUSS9/12944

I nwardly di sposed tufts 264, 265. Then a row 266 i ke that 260 but
with the inner tuft slightly displaced to the front. The
group 295 affords a convex surface 297. It has 15 two i nwardly di sposed
tufts 267,268, then a row 269 |ike 2681 then two nore inwardly

di spesed tufts 270, 271, then a row 272 like 266, then two side by
side tufts 273,274 , i,k 1 1 The tufts 218, 219
are longer then the tufli 29’3% : gﬁgzp(&%‘%ﬁl 6:1. Referring to

Figure 22 the length of Fhe tﬁrh:srtdl embodimeng oRpk g§RaEWRoRRE nhandhke vPEWLBe in
si de el evation, nangidsbnd emnoc.ﬁ.iﬂéml; el igravdiced ehtht PibdealGiH ft@cenééeOisthe

0
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5 or the same inclination or on all of the surfaces 42, 43
and 44. However an arrangement which has the same ribs
45 as in the first embodiment integrally moulded into the

handle is preferred.
Turning now to the head 50 a first embodiment of
10 bristle configuration is shown in Figures 1 to 9. As can
be seen in Figure 7 the head has three groups of bristle
tufts 55, 75 and 95. These are shown in plan view in
Figure 6 delineated by the transverse lines 56 and 76.
The group 55 affords a teeth engaging surface 57 which is
15 convex with regard to the surface 46 of the head of the
handle when the toothbrush is viewed in side elevation.
The surface 46 is that in which the tufts of bristles are

embedded.
The group 75 affoxrds a teeth engaging surface 77
20 which is concave with regard to the surface 46 when the

toothbrush is viewed in side elevation.

The group 75 has a central f£ront outer tuft 60, szde
tufts 61,62,63 and 64,65,66 on either side and two centre
line tufts 67 and 68. The group 75 has five transverse

25 rows of tufts 78,79,80,81,82. The first three rows 78,
79 and 80 having four tufts each and the last two rows 81
and 82 five tufts each.

The teeth engaging ends of the tufts 78 are further
from the surface 46 than the ends of the tufts 63, 68 and

- 30 66 but come to about the same level as the tufts 67, 62
and 65.

The group 95 affords a teeth engaging surface 957
which is closely similar in profile to the surface 57.
The group 95 has a first row of five tufts 98, a second



which lie in a curved |Iine when the toothbrush is viewed in side

el evati on. The group 215 occupies 2.7 units, the group 235 occupi es
1.3 units, the group 255 occupies 1.9 units, the group 275 occupies
1.3 units and the group 295 30 occupies 1.6 units. The
groups 215, WBB7AM#6295 are convex and occupy 6.2 urfi US4y, oups
235 and 275 are concave and occupy 2.6 units. The ratio
of convex to concave is thus 6.2:2.6 or WD 97/ 07706

PCT/ US96/ 12944 : 12 :

row of four tufts 99 and two side tufts 100 and 101 and
a central rear tuft 102. The tufts 98 are shorter than
the tufts in rcw 82, but the tufts in row 99 are about
the same height as those in row 82.

s The teeth engaging surface afforded by the bristles
as whole is thus wavy or sinusoidal but is not a
continuous éu:r_:face having breaks in level between the end
tufts of adjacent groups, i.e. 63, 68, 66 of group 55 and
row 78 of group 75 and row 82 of group 75 and row 98 of

10 group S5.

Ré-ferring te Figure 6 the length of the bristle
configuration in plan view or in side elevation, namely
the length parallel to the surface 46 of the teeth
engaging ends of the bristles in 8.8 units. 100% of this

15 length is provided by bristles the teeth engaging ends of
which lie in a curved line when the toothbrush is viewed
in side elevation. The group 55 occupies 2.5 units, and
the group 95 also occupies 2.5 units and both are convex.
The group 75 occupies 3.5 units and is concave. The

20 ratio of convex to concave is thus 5:3.5 or 1.4:1 or more
broadly 1:1 to 2:1.

The second embodiment of bristle configuration is
shown in Figures 10 to 18 with particular reference to
Figures 15, 16 and 17.

25 The bristles £all into two groups 155 and 195

- separated in Figure 15 by the line 156.

Each group affords a curved teeth engaging surface
157 and 197 respectively (see Figure 7) both of which are
convex with regard to the surface 46.

30 The group 155 has an outer row of bristles 158-171
and two bristles 172 and 173 on the centre line which
reach further from the surface 46 than do the remaining
bristles of the group 155 and the bristles of group 195.

The bristles which are cross hatched in Figure 15



16 2.4:1 or nore broadly 1.5:1 to 3: 1. The hei ght of

the bristles in the tufts 222 and 220 and 224 close to the head end
of. the bristle configuration is 3.2 units when neasured in a
direction erpendi cul ar to the surface 46. The hei ght of the

r ear nost br|§V?3§“' the row of tufts 273 and 274 is 2.1 = PCT/USY2%44 when
measured in a direction perpendicular to the . surface 46.

The ratio of the lengths of the |ongest bristles to 10 t he short est
bristles is thus 1.5:1. The fourif enbodi ment of bristle
configuration is shown in Figures 25 to 30. The bristles
can be considered to fall into three gr oups 355, 375 and 395,

separated by |inesaBé6 thed Shdrddr briscléguoss thé gubi8 195, cané Qfave
description. The f0fSrence nuﬁge%5¥i7%r stigsg. in the group 355 provide a
Tace 357 when t ' '

convex curved sur e toothbrush is viewed in side
el evation. The ends of TRPEIIUR O8I & Fdr§tohpanyesrse row 198 of five
. tufts, a second row 199 (bowed towards the front end) of

5 five tufts, a third row 200 (more bowed towards the front
end) of four tufts, a third transverse row 201 of three
tufts and a fourth transverse row 202 of two tufts. The
tufts 164 and 165 are longer than the tufts 202.

In this embodiment the curved surface 197 is

10 continued forward into the group 155 by the inner tufts
175-184 (which carry crosses in Figure 15).

The free ends of these bristles follow the dotted

line 1972 shown in Figure 15. It can be observed that

this curved surface 197A dips down slightly towards the

15 surface 46 at the front end of this suxrface 197a, the row
198 being the longest bristles inveolved in the surface
197/197A.

In variants of this embodiment (not shown) the
surface 197A can dip down more markedly or the surface

20 197 can have its highest point at the row 202 or the
surface 187/197A can have its high peoint at the tufts
175,176.

In another variant the tufts in the group 195 and in
the array 175-184 can all be of the same length so that
25 only a single curved surface is provided, namely by the
bristles 158 to 171 and 172 and 173.
In addition in the four transverse xrows at the
handle end of the group 155, the outer bristles, namely
tufts 161 and 168 are longer than tufts 175 and 176;
30 tufts 160 and 163 are longer than tufts 177 and 178;
tufts 159 and 170 are longer than tufts 179-181; and
tufts 158 and 171 are longer than tufts 182-184.
Referring to Figure 16 the length of the bristle
configuration in plan view or in side elevation, namely



provi de a concave curved surface 377 when the toothbrush 20 Is viewed in
side elevation. The curves 357 and 377 fl ow snoothly into each
other and the line 356 is at 'the point of inflexion between the
curves. The group 395 provides a castellated tooth en | surface
397 afforded WQ9707706 | ternating transverse rows of Ionger"%ﬂﬁl g’!’@é“ 400,
420, 25 440, 460 and shorter bristles 380, 410, 430, 450, 470 and

a single centre rearnost tuft 480. In each of the four |onger
rows 400, 420, 440, 460 ~ the bristles arng of the same length which is
slightly shorter than the | ongest br|s€1es in the group 355 nanely 30
bristles in the tufts 361, 362 and 365. Smlarly the bristles

igoeach O}‘lthﬁ shor¢igs rlewglth para33E1 450, tﬁaohsdﬁhwd4?7@finﬂhéhﬁtléétﬁis

4 are a t he same. | enqgth The Q. t S .

length (LL) from t HERGAg1ng ehds Of the bristles in 5?& Wis. fo&@ oé éizs
length is provided by bristles the teeth engaging ends of
which lie in a curved line when the toothbrush is viewed

5 in side elevation. The group 155 occupies S$.3 units, and
the group 195 also occupies 3.6 units and both are
convex.

The height of the bristles in the tufts 164 and 165
at the head end of the bristle configuration is 3.8 units

10 when measured in a direction perpendicular tc the surface
46. The height of the rearmost bristles in the row of
tufts 202 is 2.6 units when measured in a direction
perpendicular to the surface 46.

The ratic of the lengths of the longest bristles to

15 the shortest bristles is thus 1.5:1.

The third embodiment of bristle configuration is
shown in Figures 19 to 24 with particular reference to
Figures 21, 22, 23 and 24. '

The bristles can be considered to fall into five

20 groups 215, 235, 255, 275 and 295 by reference to the
points of inflexion 216, 236, 256 and 276 in the
sinusoidal continuous wave shape of the teeth engaging
surface 207 of the bristles apparent when the toothbrush
ig viewed in side elevation.

25 The bristles in this configuration are not arranged
so much in transverse rpws as in a central axial row and
in circumferential rows.

The group 215 has two tufts 218,219 side by side in

_ a first transverse row, then two edge tufts 220,221 again

30 in a transverse row, then a central tuft 222, then two
edge tufts 223 and 224, then a central tuft 225, then two
edge tufts 226,227. This group affords a convex tooth
engaging surface 217. '

The group 235 affords a concave tooth engaging



WD 97/ 07706 PCT/ US96/ 12944

17 surface 46 to the ends of the long bristles for the

bristles in the rows 400, 420, 440, 460 to the bristle | ength (LS)
for the.short bristles in the rows 380, 410, 430, 450, 470 is
1.15:1. MoreWOYAIT06 it is in the range 5 1.05:1 to 1.BCHUP6[H2944 1: 1
to 1.4:1. The group 355 has a central front tuft 360 and side
tufts 361 and 363 on one side and 362 and 364 on the ot her side and
a central tuft 365 between and slightly 1 forwardly of the tufts 363
and 364. The rear of these 10 tufts al so*afford part of the group 375.

As can be readily seen fromFigures 29 and 30 tufts
surface 237. It is made up of a row 238 of four tufts

(bowed to the front) and then two inwardly disposed tufts
239,240.
- The group 255 affords a convex tooth engaging
5 surface 257. It has two inwardly disposed transversely
located tufts 258,259. Then a transverse row 260 .
consisting of two edge tufts and a central tuft. Then
there are two inwardly disposed tufts 261 and 262. Then
another 263 like the row 260.

10 The group 275 affords a concave surface 277. It has
two more inwardly disposed tufts 264,265. Then a row 266
like that 260 but with the inner tuft slightly displaced
to the front. :

The group 295 affords a convex surface 297. It has

15 two inwardly disposed tufts 267,268, then a row 269 like
266, then two more inwardly disposed tufts 270,271, then
a row 272 like 266, then two side by side tufts 272,274
like 218 and 219.

The tufts 218,219 are longer then the tufts 273 and

20 274. _ ,

Referring to Figure 22 the length of the bristle
configuration in plan view or in side elevation, namely
the length parallel to the surface 46 of the teeth
engaging ends of the bristles in 8.9 units. 100% of this

25 length is provided by bristles the teeth engaging ends of
which lie in a curved line when the toothbrush is viewed
in side elevation. The group 215 occupies 2.7 units, the
group 235 occupies 1.3 units, the group 255 occupies 1.9
units, the group 275 occupies 1.3 units and the group 295

30 occupies 1.6 units.

The groups 215, 255 and 295 are convex and occupy
6.2 units. The groups 235 and 275 are concave and occupy

2.6 units.
The ratio of convex to concave is thus 6.2:2.6 or



363, 365 and 364 are the sane height and are slightly | onger than

the tufts in the rows 400, 420, 440 and 460. The ratio of the
hei ghts of these tufts 363, 364, 15 365 to the |l onger rows 400 etc is
1.04:1 or nore broadly 1.02:1 to 1.3:1; whilst their_ratio to the
shorter rowsWO09707786380, 410 etc. is 1.2:1 or nore broadly FCHUS6{344 5.1
The group 375 is nade up of the rearnost portions of the tufts 363,
365 and 364 and a row 379 of three tufts 20 whi ch afford a concave
rearwardly facing tooth engagi ng Suerﬁ Referring to
Figure 28 the length of the bristle iguration in plan view or in
side~el evation, nanely the length parallel to the surface 46 of the
teeth 25 engagi Do endse Q,foztehgrgguyl €Ssin g RUNits. 16%of this

n o Curved i ne when ¢ cagLof Fae FEbae® ' thenkurts 2320 dA0 e
group 355 occupi es dnd unus clmsle to thee geadp 2BE ocdupithe O0LFigtiles,
o eS0T b gurnih 19, 330 QuIEH e i o S Whcklon
The hei ght of3the mréﬁn;dsqu%aﬁthetceuﬁbs FoFfages 46. The height of the
rearmost bristles in the row of tufts 273 and 274 is 2.1
units when measured in a direction perpendicular to the
surface 46.
The ratio of the lengths of the longest bristles to
10 the shortest bristles is thus 1.5:1.

The fourth embodiment of bristle configuration is
shown in Figures 25 to 30.

The bristles can be considered to fall into three
groups 355, 375 and 395, separated by lines 356 and 376

15 in Figures 27 and 28 for ease of description. The ends
of the bristles in the group 355 prcvide a convex curved
surface 357 when the toothbrush is viewed in side
elevation. The ends of the bristles in the group 375
provide a concave curved surface 377 when the toothbrush

20 is viewed in side elevation. The curves 357 and 377 flow
.smoothly into each other and the line 356 is at the point
of inflexion between the curves. The group 395 provides
a castellated tooth engaging surface 397 afforded by
alternating transverse rows of longer bristles 400, 420,

28 440, 460 and shorter bristles 380, 410, 430, 450, 470 and
a single centre rearmost tuft 480.

In each of the four longer rows 400, 420, 440, 460
the bristles are of the same length which is slightly
shorter than the longest bristles in the group 355 namely

30 bristles in the tufts 361, 362 and 365.

Similarly the bristles in each of the shorter rows

380, 410, 430, 450 and 470 and the tufts 480 are all the

same length. _ :
The ratio of the bristle 1length (LL) £rom the



363 close to the head end of the bristle configuration is 3.6 units

when neasured in a direction perpendicular to WO 97/ 07706

PCT/ US96/ 12944 18 t he surface
46. The height of the bristles in the tufts . 380 is 2.9 units when
nmeasur ed i n WOS7PTEE i on perpendi cul ar to the surfac&CA§596/12944

The ratio of the lengths of the longest bristles to 5 t he shortest

bristles is thus 1.25:1.
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surface 46 to the ends of the long bristles for the

bristles in the rows 400, 420, 440, 460 to the bristle

length (LS} for the short bristles in the rows 380, 410,

430, 450, 470 is 1.15:1. More broadly it is in the range
5 1.05:1 to 1.5:1 e.g. 1.1:1 to 1.4:1.

The group 355 has a central front tuft 360 and side
tufts 361 and 363 on one side and 362 and 364 on the
other side and a central tuft 365 between and slightly
forwardly of the tufts 363 and 364. The rear of these

10 tufts also afford part of the group 375.

As can be readily seen from Figures 29 and 30 tufts
363, 365 and 364 are the same height and are slightly
longer than the tufts in the rows 400, 420, 440 and 460.

The ratio of the heights of these tufts 363, 364,

15 365 to the longer rows 400 etc is 1.04:1 or more broadly
1.02:1 to 1.3:1; whilst their ratio to the shorter rows
380, 410 etc. is 1.2:1 or more broadly 1.1:1 to 1.5:1.
’ The group 375 is made up of the rearmost portions of
the tufts 363, 365 and 364 and a row 379 of three tufts
20 which afford a concave rearwardly facing tooth engaging
surface. : :
Referring to Figure 28 the length of the bristle
configuration in plan view or in side elevation, namely
the length parallel to the surface 46 of the teeth
25 engaging ends of the bristles in 8.7 units. 16% of this
length is provided by bristles the teeth engaging ends of
which lie in a curved line when the toothbrush is viewed
in side elevation the group 355 occupies 1.4 units, and
the group 375 occupies 0.9 units, 355 being convex and
30 375 being concave. The ratio of convex to concave is
thus 1.4:0.9 or 1.55:1 or more broadly 1:1 to 2:1.

The height of the bristles in the tufts 364, 365,
363 close to the head end of the bristle configuration is
3.6 units when measured in a direction perpendicular to



The row 379 is made up of two side tufts 372 and 374 and a central
tuft 373 which is positioned very slightly forwardly of the tufts
372 and 374. These tufts 372 and 374 are al so positioned very
Sslightly inwardly of the 10 tufts 363 and 364.

separati on owoptey1gy oup of tufts 360-365 and row 3755’0?4"5%)@#@
castellated group 380 to 480 is as foll ows: ' there is a gap (A
bet ween row 379 and 380; there is a gap (B) between row 380 and
400; 15 (B) is less than (A); 18 there is a gap (O
bet ween row 400 and 410; (C is less than (A or (B);
there is no gap between.row 410 and 420, they touch; there is a
gap (D) between rowhepGusFace3@s.20The height of thephristlesimtheo tgfEsand

(B); thegee i 8sN0208p REEWEENwhens #2@sared44@n ey direction
I nterdigitate;

touch; 25 RATRER S G55 BERVEERER A S50 and 460, they | )
interdigitate; The ratio of the lengths of the longest bristles to
5 the shortest bristles is thus 1.25:1.

The row 379 is made up of two side tufts 372 and 374
and a central tuft 373 which is positioned very slightly
forwardly of the tufts 372 and 374. These tufts 372 and
374 are also positioned very slightly inwardly of the

10 tufts 363 and 364.

The separation of the group of tufts 360-365 and row
379 from the castellated group 380 to 480 is as follows:

there is a gap (A) between row 379 and 380;

there is a gap (B) between row 380 and 400;

is (B) is less than (a);
there is a gap (C) between row 400 and 410;
{(C) is less than (&) or (B):
there is no gap between row 410 and 420, they touch;
there is a gap (D} between row 420 and 430;
20 - (D) is similar to (A) and (B);

there is no gap between rows 430 and 440, they
interdigitate;

there is no gap between rows 440 and 450, they
touch; . |

25 there is no gap between rows 450 and 460, they
interdigitate;

there is no gap between rows 460 and 470 or rows 470
and the rear bristle 480, they touch.

Figures 31 and 32 are views similar to Figures 6 and

30 7 but showing the bristle configuration of a first
modification of the embodiment of Figure 25.

Figures 31 and 32 show plan view and side elevations
of a first modification of the fourth embodiment of
bristle configuration shown in Figures 25 to 30.



there is no gap between rows 460 and 470 or rows 470 and the rear

bristle 480, they touch. Figures 31 and 32 are views simlar to
Fi.gures 6 and 30 7 but showing the bristle configuration of a first
nodi fication of the enbodi nent of Figure 25. Figures 31 and 32
show pl an vi N@ Y70 de el evati ons of a first nodifiBEFPSRM4t he
fourth enbodi nent of bristle configuration shown in Figures 25 to
30. WD 97/ 07706 PCT/ US96/ 12944
19 19

The bristles can be considered to £all into three

groups 355, 375 and 395, separated by lines 356 and 376

in Figures 31 and 32 for ease of description. The ends

- of the bristles in the group 355 provide a convex curved
' 5 surface 357 when the toothbrush is viewed in side
elevation. The ends of the bristles in the group 375

provide a concave curved surface 377 when the toothbrush

is viewed in side elevation. The curves 357 and 377 flow

smoothly into each other and the line 356 is at the point

10 of inflexion between the curves. The group 395 provides
a castellated tooth engaging surface 397 afforded by
alternating transverse rows of longer bristles 400, 420,
440, 460 and shorter bristles 380, 410, 430 and 450.

In each of the four longer rows 400, 420, 440, 460

15 the bristles are of the same length which is slightly
shorter than the longest bristles in the group 355 namely
bristles in the tufts 361, 362, 363 and 364.

Similarly the bristles in each of the shorter rows
380, 410, 430 and 450 are all the same length.

20 The 'ratio of the bristle length (LL) from the
surface 46 to the ends of the long bristles for the
bristles in the rows 400, 420, 440, 460 to the bristle
length (LS) for the short bristles in the rows 380, 410, -
430, 450 is 1.15:1. More broadly it is in the range

25 1.05:1 to 1.5:1 e.g. 1.1:1 to 1.4:1.

The group 355 has a pair of transversely disposed
tufts 361 and 363 and three transversely disposed tufts
363, 364 and 365. '

As can be readily seen from Figure 32 the longest

. 30 bristles in the tufts 361 to 365 are the same height and
are longer than the tufts in the rows 400, 420, 440 and
460.

The ratio of the heights of tpese bristles in the
tufts 361, 365 to the longer rows 400 etc is 1.14:1 or



The bristles can be considered to fall into three groups 355, 375
and 395, separated by |ines 356 and 376 in Figures 31 and 32 for
ease of description. The ends of the bristles in the group 355
provi de a convex curved 5 - surface 357 when the toothbrush is viewed

in side WOINEYEt i on. The ends of the bristles in the ¥sAOHI6/RI4
provi de a concave curved surface 377 when the toothbrush s viewed
in side elevation. The curves 357 and 377 flow smoot hly into each
other and the line 356 is at the point 10 2Pf inflexion between the
curves. The group 395 provides a castell ated tooth engagi ng surface
397 afforded by ~alternating transverse rows of |onger bristles 400,

420, 440, AGforsdorsdmilyerl o4 at ltes 13801 ; 4130t 42tio to the

I n each of the four , , 0, A60 . he bristles. are
of the same length ¥ |c%"| sfésuf?g%?py 10 e%%s?holﬁ ell"]%faln ¢ emPEﬁg}srPa%lY
bristles in the grokyR I5Fnadmbél:g. bristles in the tufts 361, 362, 363

and 364. Si rﬁdeapl&x?%hﬁvbriéwaaat hﬁ SRS Bl 898 SPAUHAl Qs

380, 410, 430  and 450 are a e sane |len
[ 372, 373 and 372 which.afgord a concave rearwardiy facing

tooth engaging surface.
The modification of the bristle configuration is at
the front end of the head. '
The central bristle tuft 360 is omitted. The tufts
10 361 and 362 are retained. The tufts 363, 365 and 364 are
alignea to form a transverse row at right angles to the
longitudinal axis of the head. The tufts 372, 373 and
374 on the row 379 are aligned to form a transverse row
at right angles to the longitudinal axis of the head.
15 The tufts 372 and 374 are moved transversely outwardly so
that relative to the _longitudinal axis they are
positioned ocutwardly of the tufts 363 and 364.
' The bristles 361, 362, 363, 364, 372, 373 and 374
form a four sided figure.

20 The separation of the group of tufts 361-365 and
372-374 from the castellated group 380 to 480 is as
follows:

there are clear gaps between each row;
there is a gap (A) between rows 379 and 380 of about
25 5.5 units; _

the gap (B) between rows 380 and 400 is 5.5 units;

the gap (C) between rows 400 and 410 is 5 units as
are the remaining gaps (D), (E), (F), (G) and (H).

Alternatively the gap (B) can be 5 units, when the

30 ratio of A:B would be 1.1:1.

Referring to Figure 32 the length of the bristle
configuration in plan view or in side elevation, namely
the length parallel to the surface 46 of the teeth
engaging ends of the bristles is 7.4 units. 24% of this



20 The ratio of the bristle length (LL) fromthe surface
46 to the ends of the long bristles for the bristles in the rows
4Q0, 420, 440, 460 to the bristle |l ength (LS) for the short bristles
in the rows 380, 410 430, 450 is 1.15:1. 'More broad%* it is in the
range 25 WO9% 5 1.5:1 e.g. 1.1:1 to 1.4:1. PCTYSS p 355
has a pair of transversely di sposed tufts 361 and 363 and three
transversely disposed tufts 363, 364 and 365. As can be
readily seen from Figure 32 the |ongest 30 2 bristles in the tufts 361 to
365 are the sane hei ght and are | onger *han the tufts in the rows
400, 420, 440 and - 460. The ratio of the heights of these

bristles in the  lengtifies p26¥idd@Shy briike1kanaRe 4w 40Bagtsgisnds b¢ 1
or . which lie in a curved line when the toothbrush is viewed
in side elevation. The group 355 occupies 1.1 units, and
the group 375 occupies 0.8 units, 355 being convex and
5 375 being concave. The ratio of convex to concave is
thus 1.4:1 or more broadly 1:1 to 2:1.

The height of the highest bristles in the tufts 361
~ 365 close to the head end of the bristle configuration
is 3.2 units when measured in a'direction perpendicular

10 to the surface 46. The height of the bristles in the
tufts 380 is 2.9 units when measured in a direction
perpendicular to the surface 46. '

The ratio of the lengths of the longest bristles to

_ the shortest bristles is thus 1.28:1.

is Referring to Figures 33 and 34 this shows a second
modification of H1S5RV1 the fourth embodiment. It is
similar to the first modification. The bristle tuft
configuration is the same and the difference is in the
ends of the bristle tufts 361-365 and 372-374. The tufts

20 361 and 362 instead of being curved up from the front to
a peak at their rear edges are inclined upwardly and
backwardly affording a transverse forward facing flat
surface 357A which is not curved.

The tufts 363, 365 and 364 instead of being curved

25 down from a peak at the front to their rear edges are
inclined downwardly and backwardly affording a transverse
rearward facing flat surface 357B which is not curved.
The tufts 361, 362 and 363 to 365 thus provide inverted
V-shaped tooth engaging surfaces 357A and 357B, the angle

" 30 of each of which is about 45° to the vertical or more
broadly 30° to &0°.

The tufts 372-374 in the row 379 have inclined ends
forming a transverse rearwardly facing flat surface 377
which is not curved. The £flat surface 377 is a
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20 nore broadly 1.04:1 to 1.4:1; whilst their ratio to the
ihgrter rows 380, 410 etc. is 1.28:1 or nore broadly 1.2:1to
.6: 1.

The group 375 is nmade up of .a row 379 of _three tufts
TuSSELEYH,

372, 373 and WMPT@f0€h afford a concave rearwardly facing
The nodification of the bristle configuration

engagi ng surface.

is at _ the front end of the head. The central bristle
tuft 360 is omtted. The tufts 10 361 an@2362 are retained. The tufts
363, 365 and 364 are aligned to forma transverse row at right

angles to the

10

15

20

25

30

| ongi tudi nal axis of the head. The tufts 372, 373 and

continuacion of the surface 357B.

The front group 355 is now made up of the bristle
tufts 361 and 362, the second group 375 is made up of the
tufts 363, 364 and 365 and 372, 373 and 374, the line 356
lies between the first and second rows.

Referring to Figures 35 and 36 this shows a third
modification of the fourth embodiment. It is similar to
the first modification. The bristle tuft configuration
is the same. The difference is in the ends of the
bristle tufts 361-365 and 372-374.

The tufts 361 to 365 have flat tops all of the same
height which is greater than the tufts 400 etc.

The tufts 372-374 in the row 379%-have inclined ends
forming a transverse rearwardly facing flat surface 377
which is not curved.

The front group 355 is now made up of the bristle
tufts 361 and 362 and 363, 364 and 365, the second group
375 is made up of the tufts 372, 373 and 374, the line
356 lies between the second and third rows.

Referring to Figures 37 and 38 this shows a fourth
modification of the fourth embodiment. It is similar to
the first modification. The bristle tuft configuration
is the same. The difference is in the ends of the tufts
361-365 and 372-379.

The tufts 361 and 362 have flat tops as in Figure 36
but the tufts 363-365 and 372 to 374 are as in Figure 34.

Figure 39 shows a modified bristle configuration on
a much enlarged scale. -In this modification (which can
be used for each of the first to fourth modifications of
the fourth embodiment) the gap (A) between the rows 379
and 380 is greater than the gaps (B), (C), (D}, (E), (F),
(G) or (H) (which are all the same) between the rows 380

to 480.
The gap (A) is 7 units, B is 5 units i.e. the ratio

5



374 on the row 379 are aligned to forma transverse row at right
angles to the longitudinal axis of the head. 15 The tufts 372 and 374
are noved transversely outwardly so that relative to the
| ongi tudi nal axis they are posi tioned outwardly of the tufts 363 and
364. WO Y707 bristles 361, 362, 363, 364, 372, 373PGHES%AR44
f-orma four sided figure. 20 The separation of the group of tufts
361- 365 and 372-374 fromthe castellated group 380 to 480 is as
fol |l ows: there are cl ear gaps be}ween each row,
there is a gap (A) between rows 379 and 380 c:);f about 25 5.5 units;
the-gap (B) between rows 380 and 400 is 5.5 units; the gap (O
?g We(eg) rO\(Né) 400daﬂﬂ) 210 3 &r5mu£ét5r@fa1y () i?f‘r@;efalt%ﬁ eaaiénmg Q.EQQS%(:@),

: : an e Al ternatiyely e p é e
unit's, when the 30Ls prefexraply; lA?%‘A%\ot[ﬁ g'%éxl‘?lglﬁ‘qu e lga‘{]ﬁe’:f BPFfng
to Figure 32 the |preférakflnt ieibai S0l &.4:1. configuration in plan view or
in side elevation, namely/yil] be hdteed ehALNiRANRA splct@: themSdt R «AB£Of

the teeth . , . . )
bristle configurations shown in the drawings the ends of

the bristles at any particular transverse location, i.e.

along the line perpendicular to the longitudinal axis of

the head, all lie at the same distance from the surface

46, i.e. in a straight line transverse to the head and
10 parallel to the surface 46.



engagi ng ends of the bristles is 7.4 units. 24%of this WO 97/ 07706

PCT/ US96/ 12944 21 l ength is
provi ded by bristles the teeth engaging ends.of _ which lie in a
curved line when the toothbrush is vil g8 SHEET HAS BEENs| de el evati on. The
group 355 occP&N71061 units, and RERLAGEDUp 37p occuBFBAISE/Ig94ni t s,
355 being convex and 5 375 bei ng—eoncave—Tte—Tati o of convex to
concave is
24
. R RO
CLAIMS

1. A tcothbrush handle having a head portion carrying
or adapted to carry a bristle configuration and being
5 characterised in that the handle has an end portion, a
waist, a shoulder portion and a neck connecting the
shoulder to the head, the waist being narrower at least
in plan view than the end portion or the shoulder, and
the end portion preferably being rounded.
10
2. A toothbrush handle as claimed in claim 1
characterised in that the end portion is wider in plan
view than the shoulder.

15 3. A toothbrsuh handle as claimed in claim 1 or claim
2 characterised in that the handle is curvilinear in plan
view and in elevation.

4. A toothbrush handle as claimed in claim 1, 2 or 3

20 characterised in that the ratio of the maximum width of
the end portion in plan view to the minimum width of the
waist in plan view is in the range 1.1:1 to 1.8:1.

5. A toothbrush handle as claimed in claims 1, 2, 3 or
25 4 characterised in that the ratio of the maximum width of

the end portion in plan view to the maximum width of th

shoulder in plan view is in the range 1.2:1 to 1.5:1.

6. A toothbrush handle as claimed in any one of claims

30 1 to 5 characterised in that the ratio of the maximum
width of the shoulder in plan view to the minimum width
of the waist in plan view is in the range 1.05:1 to
1.5:1.

—— e —
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thus 1.4:1 or nore broadly 1:1 to 2: 1. ' The hei ght of the

hi ghest bristles in the tufts 361 - 365 close to the head end of the
bristle configuration is 3.2 lEFﬁEFTWE#FTﬁ%ﬁﬁﬂﬂ?j in a direction

per pendi cul ar 10 to the surface 4dHIS PHEERHASHBEEN [t he bristies in the
tufts 380 i sWOEAM6t s when neasured}i n a BERAGEDoN PEerBe§a?M4l ar to
the surface 46. The ratio of the Tengths of the—tonrgest

bristles to the shortest bristles is thus 1.28:1. 15

Referring to Figures 33 and 34 this shows a sscond mmmgﬂﬂﬂlﬂmmll”m
HL5RV1 the fourth enbodi ment. It is | simlar to the'l e
nodi fi cation. The bristle tuft configuration is the sane and the

difference is in tiHe A toophbxsujt handﬂbrPsttbaimédsiﬂeﬁnB&&eabﬁ 3I2img 4.
The tufts 20 361 tan@ 23BArbpebesdedf iPaing odﬂe/%al&cfzrﬁrag; gg ngrxg%eéo

a peak at their rear edges_are inclined upwardly and
affording a transvéfs&® Srmg?ﬁa?%%ﬁﬁgﬁ¥1§$e Walg"'surface 357A which is not

curved. The tufts 363, 365 and 364 instead of being curved 25

down from a peak atg thepfgontpntQ,ddel aL e : inclki ned,

downwar dl y and backwar d ‘;/Ea‘?# OI’I%I‘ ng%aaqltd?%néseg‘g%fméa “in any one"$r' &fdins
1 to characterised in that the ratio of the maximum

thickness of the end portion in side elevation to the
minimum thickness of the waist in side elevation is in
the range 1.2:1 to 2.0:1. -

10
9. A toothbrush handle as claimed in any one of claims
1 to 8 characterised in that the end portion is thicker
in side elevation than is the shoulder.

15 10. A toothbrush handle as claimed in any one of claims
1l to 9 characterised in that the ratio of the maximum
thickness of the end portion in side elevation to the
maximum thickness of the shoulder in side elevation is in
the range 1.1:1 to 1.7:1.

20
11. A toothbrush handle as claimed in any one of claims
1 to 10 characterised in that the shoulder is thicker in
side elevation than the waist.

25 12. A toothbrush handle as claimed in any one of claims
1 to 11 characterised in that the ratio of the maximum
thickness of the shoulder viewed in side elevation to the
minimum thickness of the waist viewed in side elevation
is in the range 1.01:1 to 1.5:1..

30
13. A toothbrush handle as claimed in any one of claims
1 to 12 characterised in that the ratio of the length
from the free end of the end portion to the location of
the minimum width of the waist viewed in side elevation
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rearward facing flat surface 357B which is not curved. The tufts
361, 362 and 363 to 365 thus provide inverted V- shaped tooth
engagi ng surfaces 357A and 357B, the angl e 30 of each of which is about

45[err] to the vertical or nore to 6
The tufts 372WPANTIGt he row 379 have |nc 5%? A€§§?E i:’ OIL rlrl15J Ru
transverse rearwardly facing flat sur i ch +—S ~noi\

curved. The flat surface 377 is a WO 97/ 07706

P oo 12624 _- e e AR O A

to the maximum width of the end portion viewed in side
elevation is not more than 10:1 and is preferably in the
range 4:1 to 7:1 e.g. about 5:1 to 6:1, especially about
5.6:1.

14. A toothbrush handle having a head portion carrying

or adapted to carry a bristle configuration and being

characterised in that the handle has a grip enhancing

unitary mat providing grip enhancing surfaces on at least
10 two separate locations of the handle.

15. A toothbrush handle as claimed in c¢laim 14
characterised in that the mat provides the grip enhancing
surfaces on at least the front and back of the handle or

15 at at least two locations on the front or the back of the
handle or at least one location at the front or back of
the handle and at at least one side of the handile.

16. A toothbrush handle as claimed in claims 14 or 15

20 characterised in that the mat provides grip enhancing
surfaces at three or four separate locations on the
handle.

17. A toothbrush handle as claimed in claim 14, 15 or 16

25 characterised in that the grip enhancing surfaces of the
mat also afford grip enhancing configurations, for
example ribs, preferably inclined diagonally to the
handle.

30 18. A toothbrush handle having a head portion carrying
or adapted to carry a bristle configuration and being
characterised in that the handle has grip enhancing
configurations on at least two separate locations of the
handle.
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continuation of the surface 357B. ' The front group 355 is now

made up of the bristle tufts 361 and 362, the second group 375 is

made up of the tufts 363, 364 and 365 and 372, 373 and 374, the line
356 5 - lies between the first and geeerd—+ows Referring to

Fi gures 35 anWONWFs shows a third | THIS SHEET HASBERN of RATAIP6/39%44

enbodinment. It is simlar to thg firsRERAEEDI catipn. —Fhe—bristie

tuft configuration is the sane. The dii11erence ends _of

the 10 bristle tufts 361-365 and 372-374. Theu.mI mu’ "l"l
365 have flat tops all of the sane helaﬂt which is gre c N e
tufts~400 etc. The tufts 372-374 in the row 379-have inclined
ends formngia. ”ﬁns‘t‘.SBﬁﬁb{-@é}E \A@&&mé acidg &l pimedlr fage SidindS 18

whi ch,is not curved. ron roup 35 now _na of the
bri stl e [Tt EhaEaChRT e TndRte R SR SRRRCINE CORbRTIER TR
375 is made up of t aretptteide® on3@s Jamlst’ﬂzhe tfae:nh:l anrd back of3bhel hasdle

between the second gadaLhifd QNS cig¥locations B8/ 'AHnkOol BHEOBadl &F
38 this shows a four
5 the handle or at least one location at the front or back

of the handle and at at least one side of the handle.

20. A toothbrush handle as claimed in claim 18 or claim
19 characterised in that the grip enhancing

10 configurations are provided at three or four separate
locations on the handle.

"21. A toothbrush having a bristle configuration of which
the teeth engaging ends of the bristles do not lie in a
15 plane parallel to the surface of the head of the handle
in which the bristles are_embedded characterised in that
the teeth engaging ends of at least a proportion of the
bristles lying adjacent to each other lie in a curved
line when the toothbrush is viewed in side elevationm.
20
22. A toothbrush having a bristle configuration of which
the teeth engaging ends of the bristles do not lie in a
plane parallel to the surface of the head of the handle
in which the bristles are embedded characterised in that
25 the teeth engaging ends of at least a proportion of the
bristles lying adjacent to each other lie in a curved
line when the toothbrush is viewed in side elevation,
which bristles will be referred to as the curved group of
bristles, the said curved group of bristles being located
30 at the front or toe end of the toothbrush head and the
curved line rising to a peak which is distanced further
from the surface of the toothbrush head than the
remainder of the bristles. '

———
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nodi fication of the fourth enbodinent. It is simlar to the first
nodi fication. The bristle tuft configuration - Is the sane. The
difference is in the ends of the tufts 361-365 and 372-379. 25
The tufts 361 and 362 have flat tops a$ THIS EHBET BIASGBEEN but the tufts
363-365 and ¥QIUY7B/4 are as in Figure 34. 'REPLACED igSFE’Ugy'lgﬁ%\Ns a

modi fied bristle configuration on a—eh—ent-argediscale. In this
nodi fication (which can be used for each of . the first to fourth

modi fi cati ons of 30 the fourth enbodi rrenté the gap (A)” Hmu”ﬂllrlﬁm

379 and 380 is greater than the gaps (Bf, (O, (D), I e

(G or (H (which are all the same) between the rows 380 t'o 480

The gap (A) is 7 unidss, B LSoehddidid als E1aiMEa "3 cQaim 22 characterised in
that the peak is located rearwardly of the bristles at
the front end of the toothbrush but within the £front
quarter of the length of the bristle configuration.

5
24. A toothbrush as claimed in claim 22 or claim 23 in
which the remainder of the bristle configuration is made
up of transversely extending rows of bristles, the rows
alternating in height.

10

25. A toothbrush as claimed in claim 21, 22, 23 or 24
characterised in that of the total length of the bristle
configuration, parallel to the surface in which the
bristles are embedded, at least 10% of the length is
15 provided by bristles affording the said curved line, and
more preferably at least 15% or at least 50% or 100%.

26. A toothbrush as claimed in claim 21, 22, 23, 24 or
25 characterised in that the curved line is provided by

20 a mixture of concave groups of bristles and convex groups
of bristles. . |

27. A toothbrush as claimed in claim 21, 22, 23, 24, 25
or 26 characterised in that the percentage of the length

25 of the curved line provided by concave bristles is in the
range 50% to 100%, preferably 50% to 75%.

28. A toothbrush having a bristle configuration of which
the teeth engaging ends of the bristles do not lie in a
30 plane parallel to the surface of the head of the handle
in which the bristles are embedded characterised in that
the bristles at or adjacente: the head or toe end of the
bristle configuration extend, when measured in a
perpendicular direction, further from the said surface
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23 Is 1.4:1 or nore broadly (A) is greater than (B) e.g. A B

is preferably 1.05:1 to 1.6:1 e.g. 1.1:1to 1.5:1 or nore pref erably
1.1:1 to 1.4:1. It will be noted that in the specific

enbodi nents W0O97™®7706 bristle configurat

of the bristles at any particul an

dPEHPIEI2H e ends

OJL'.S.

ITHHS SHEEWHASBEEN

tranﬁmqyﬁgnlocat

along the line perpendicular to the |on
al |
line transverse to the head and 10

lie at the sane distance fromthe surface

par al B2

T o o

than do the bristles at the handle or heel end of the

bristle configuration.

A toothbrush as claimed in claim 28 characterised in
that the ratio of the height of the said longest bristles

at the head or toe end to the shortest bristles at the
handle or heel end is at least 1.l:1 or more broadly

1.2:1 to 1.6:1 or 1.25:1 to 1.5:1.

A toothbrush having a bristle configuration of which

the teeth engaging ends of the bristles do not lie in a
plane parallel to the surface of the head of the handle
in which the bristles are embedded characterised in that
the bristle configuration falls into at least two groups

the teeth engaging ends of the
a first group, lying in

a curved line when the toothbrush is viewed in side

A toothbrush as claimed in claim 30 characterised in

that the teeth engaging ends of the bristles of at least

also lie in a curved

line when the toothbrush is viewed in side elevation.

2 toothbrush as claimed in c¢laim 30 or claim 31 in

which the teeth engaging ends of the bristles of at least

lie in a rectilinear

a castellated line when the toothbrush is

29.
-
1.1:1 to 1.7:1 e,q,
10 30.
15 of adjacent bristles,
bristles of at least one group,
elevation.
20 31.
one further group, a second group,
25 32.
one further group, a third group,
line e.g.
viewed in side elevation.
30

33.

A toothbrush as claimed in claim 31 or 32 in which

the first and second groups afford curved lines which are

of different sense i.e.
different curvature or are of the same

concave and convex or- are of
sense and

ThlS Sheet Has Been Repl

HIIIIH i




24 Cl ai s 1. A toot hbrush handl e having a head
portion (40) carrying or adapted to carry a bristle configuration
(50), the handl e having an end portion (38)—.a waist (37), a shoul der

portion (38) and a neck (35) 5 connec |THgsngEplp,(Al o_the head, the
wai st (37) beMROMH¥ower at |east in plan viey S %ZE'N hd PETUBIENI94436)
or. t he shoul der (38), and the end L ngl rounded,

characterized in that the ratio of the maxi rrumvmdth_ (36) of the end
portion (36) in plan view to the maxi mum wi dthyf 38) of the shoui der—(38)—+1—

plan viewis in the range 1.2:1 to 1.5:1, the end po i
thicker in side elevation than is the shoulder (38), and t H E"]ﬂL
t he maxi mum t hi cknes€iffé¥emtf duxyatmseportion (36) in side € e:va Ll

maxi mum t hi ckness (38) of the 10 shoul der(38) in side elevation is in the
range 1.1:1 to 1.7:1 Atoothbrush handl e as clained in
claim1 characterized®in %hﬁ?%m i%F ofladredrad® nEkaiR o3k, (38) oaf 33 in

the shoul der (38) inwhieh Vth!WtEethh% g'h.ﬁyméﬂdﬂ |’bi 3€ﬁe Oi:rtiﬁﬁl&@' %E (the
|S|ntheplanV|ewb§| ran

A toot hbrush handl e G55 & rrefecﬁggl grﬁ]ﬁs of O A ﬁ?%?&@t gf‘“’%’eﬂ”r‘?n t hat

the ratio of the nmaxi num
35. A toothbrush having a bristle configuration of which

the teeth engaging ends of the bristles do not lie in a
plane parallel to the surface of the head of the handle
10 in which the bristles are embedded characterised in that
the bristles fall into two groups, a rearwardly located
group, the castellated group, made up of transversely
extending rows of bristles, the rows alternating in
height, and a forwardly located group having at least
15 some bristles extending further from the surface of the
toothbrush head than any of the bristles of the
castellated group, the ends of the bristles of the
forwardly located group providing an inclined rearwardly
facing surface and the ends of the bristles of the
20 foxwardly located group also providing an inclined
surface at the front or toe end of the brush, the said
surface being inclined forwardly at an éngle of 0° to 60°
relative to the plane of the surface of the toothbrush
head in which the forwardly located group is located.

25
36. A toothbrush as claimed in claim 35 characterised in
that the forwardly located group of bristles has three or
more transverse rows of bristles the front row or the
front row and the second row affording the forwardly

30 inclined surface and the second row and rearward rows or
the third and rearward rows affording the rearwardly

inclined surface.

37. A toothbrush as claimed in claim 35 or claim 36
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t hi ckness (38) of the shoulder (38) viewed in side elevation to the m ni num
t hi ckness (37) of the waist (37) viewed in side elevation is in the
range 1.01:1 to 1.5:1. 20 4, A as clainmed in any

one of claims 1 to 3 characterized in thhTHIShSHEET HASBEENNe | en
fromthe freeWOIATHs) of the end portioh (36)REPRACER | oc t K &T‘%“’t‘??é“

m.ni mum wi dth of the waist (37) viewed i st-ce—et cvauuu to—the

maxi rum wi dth (36) of the end portion (36) viewed in si tion is i
the range 4:1 to 7: 1. 5. A toot hbgysh haV| ng aj@“i’(ﬂ"ﬂ"ﬂ"l’!"m,
configuration (50) of which the teeth engagi ng ends (57,77

bristies do not lie in a plane parallel to the surface (46) of the head
ofthe handl e in whi cdharhetbrisedieinamaenhmédeaﬁgle of viverl irtaer ilce0tdbr tisd

is viewed in side el Saag i b t yiig
ad acent to each ot rf.%‘!:@ia&ﬁﬂy %‘Hgl'{ﬁl&?\h% cur veggl i‘ne wﬁ Ehﬁn %’%%t %ﬁéjaéshép
in side elevation, Hﬁ’&léﬂﬁ%‘anl F’ﬁe e PTRFcdEd ’-E‘Flérnﬁ*ﬁxﬁ}’r age or the
concave groups (75) s@febri stl es and convex groups (55,95) of bristles,
characterizeddn that the ratio of the length of the curved |ine

provi ded by convex bristles to that provided by the concave bristles is in
the range 1:1 to 2: B8.30A tosthbrusihas idlaimedvdsg ciatmi35dpzcobaimudbisin

there being a groupwdichrichb! Q&r(vér VQﬁcﬂixQé@)stf:@oe tlhae 1€t ihe a9 ¢

ends of which lie in con mhen thbrus |s V|emed
in side elevation, P8 af'ﬁaa%"rtdr?gef’& %? el %

group of bristles (andoseesndgroow)off IBxistilke.t eeth engagl ng ends (97) of
which lie i nq,@onvex | i ne when the t oot hbrush is viewed in side

el evation, |ocated at the heel of the head of the_ brush and 35 a group of
bristles (a concave38roud) teqhbrush hawing endagihe amdelaimed oin #AY.1Pne o

in a concave |ine Wagncil€ms 1 to 13 or 14 to 17 or 18 to 20.

40. A toothbrush having a bristle configuration as
1s claimed in any one of claims 21 to 24, 25 to 26, 27 to
31, or 32 to 38.

41. A toothbrush having a handle as claimed in claim 39
and a bristle configuration as claimed in claim 40.
20
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¥ 1POS +IPERY
t oot hbrush is viewed in side el evation, |ocat edqggw,feﬁ %18 fwo oAnoeves

groups of bristles, . o 25 ? the/tufts o
each end of a concave group (75) -extending further fromthe surg
the head ofthe brush in which the bristles are embedded @)

adj acent tufts j stles (?%?ﬁg?ﬁ&&&%ﬁﬁ&&wcem

gtoup, th d tufts
ext endi ng HPr@PLHbNAD APPACRTIORVIUBLASHEDONDER 98E PATENT GOOPERATIE

the adjrecent—conyex—groun (55) ard-—the—sarg 1T uf s Z
end of réf"c‘ﬁ‘ﬁ'm?l"ﬁt éxt endi ngé#] (R eepatioop! Poklisatin X

| ongest] ~ A46B 5% P, the ad] { 49 AMHEKonat PRt Bubes
t hat t he—teeth-engagihrg—ends—of—thebr-stfes—h—a—t+ra
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(54) Title: TOOTHBRUSHES
(57) Abstract

A toothbrush is disclosed having a handie portion and a head portion carrying or adapted
to carry a bristle configuration. The handle has 2n end portion, 2 waist, a shoulder porticn and a
neck connecting the shoulder to the head, The waist is narrower, at least in plan view, than the
end portion or the shoulder, and the end portion, preferably, is rounded. The bristle configuration
is such that the teeth engaging ends of the bristles do not lie in a plane parallel to the surface
of the head of the handle in which the bristles are embedded. In a first embodiment, the teeth
engaging ends of at least a proportion of the bristles lie in a curved line when the toothbrush is
viewed in side elevation. The curved line is provided by a mixture of concave groups of bristles
and convex groups of bristles. In a second embodiment, the bristle configuration falls into at
least two groups of bristles. The teeth engaging ends of the bristles of the first gronp, and the
teeth engaging ends of the bristles of the second group, lie in curved lines when the toothbrush
is viewed in side elevation. In a third embodiment, the teeth engaging ends of the bristles form
a continuous wavy line. In a fourth embodiment, the teeth engaging ends of the bristles fall
into two groups, a rearwardly located group, the castellated group, made up of transversely
extending rows of bristles, the rows alternating in height, and a forwardly located group having
at least some bristles extending further from the surface of the toothbrush head than any of the
bristles of the castellated group.




