WO 03/ 028581 PCT/ GB02/ 04438 ELECTRI C TOOTHBRUSH W TH AT LEAST ONE BRUSH
HEAD This invention relates to electric toothbrushes including 5 those
power ed bwoa3nesssar geabl e battery froma mains donestic @CamdB2oi43g
supply. BACKGROUND TO THE I NVENTION 10 In US patent No. 5,226,206, there is
described an electric toothbrush having twin brush heads which are
drivingly connected together by a rack and pinion assenbly in which the
rack is reciprocated via a drive shaft connected to a crank shaft nounted
at one end for rotation on a gear 15 driven by a notor. The twi n brush
heads are therefore able to oscillate about their respective axes either
in the sanme direction or in opposite directions, depending upon the
configuration of the rack, this being generally "U shaped so as to
facilitate the use GLEGERNC TeXMHRREHH WHEH PAASHERAST 2R RRYEOHEADDr driving the
respective heads via respective pinions in nmesh therewith. A potenti al
problemw th this arrangenent is that it is relatively conplex and is not
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domestic electricity supply.
BACKGROUND TO THE INVENTION

10 In US patent No. 5,226,206, there is described an electric
toothbrush having twin brush heads which are drivingly
connected together by a rack and pinion assembly in which
the rack is reciprocated via a drive shaft connected to a
crank shaft mounted at one end for rotation on .a gear

15 driven by a motor. The twin brush heads are therefore able
to oscillate about their respective axes either in the same
direction or in opposite directions, depending upon the
configuration of the rack, this being generally ‘U’ shaped
so as to facilitate the use of gear teeth on the inside

20 thereof for 'driving the respective heads via respective

pinions in mesh therewith.

A potential problem with this arrangement is that it is
relatively complex and is not easily cleanable with running
25 water such that the moving parts may become clbgged with
toothpaste or debris. In addition, the complexity and

number of the parts used to provide the oscillating motion



for the twin heads adds to the cost and conplexity of manufacture. In US
5, 353,460 the use of a rack and pinion assenbly is 5 dispensed with in
favour ofwe 03/028381 mechani sm connecting the first brush heed/GrR2ihsssecond
brush head. The first brush head is directly driven by a mtre gear or
crown wheel which then, in turn, drives the second brush head to
oscillate in the opposite direction to that of the first 10 brush head.
Thi s arrangenent involves fewer noving parts but still depends on the
presence of gears and the crank nechanismfor its operation, leading to
the possibility of these noving parts beingﬁdifficult to cle
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has to connectu%he re%gective brush heads on the sides thereof renote from
the bristlef@H 355 e understood that additional space is required to
provide for free novenent of the crank arm when the brush is in use. This
al so has the di sadvantage in that the working ends of 20 the crank |inkage

can never bgdigect! ¥y5expeged 0 Jdnbaga Waled £ piASHAY aarRemehganiNg
purposes. In a first aspect the present invention is derived fromfhe

real i sation diRakniste Vol €h benprefwnabl ert @ havenanmekeehiises nrteantihy ush
havi ng mul ti ple, such as two, rotatable brush heads but which di spenses
with the neethef dfimgaarisrosh chaak tredheni ssorfdrbrusinsheadi ng Toecifid =t ng
rotary nmotion from
brush head is directly driven by a mitre gear or crown
wheel which then, in turn, drives the second brush head to
oscillate in the opposite direction to that of the first
10 brush head. This arrangement involves fewer moving parts
but still depends on the presence of gears and the crank
mechanism for its operation, leading to the possibility of
these moving parts being difficult to clean and becoming
clogged etc. In addition, ©because the crank arm
15 necessarily has to connect the respective brush heads on
the sides thereof remote from the bristles, it will be
understood that additional space is required to provide for
free movement of the crank arm when the brush is in use.
This also has the disadvantage in that the working ends of

20 the crank linkage can never be directly exposed to running

water for rinsing and cleaning purposes.

In a first aspect the present invention is derived from the
realisation that it would be preferable to have an electric
25 toothbrush having multiple, such as two, rotatable brush
heads but which dispenses with the need for gears or crank

mechanisms for transferring oscillating rotary motion from



WO 03/028581 PCT/ GB02/ 04438 3 one brush to another, typically a first
brush driven by a connection to an electric notor and the second brush
driven byomssessent of the first brush. 5 SUMVARY OF THE IPRIVENSDR/ON3S
According to a first aspect of the invention there is provided an electric
t oot hbrush having a housing containing an electric notor, the notor being
drivingly connected to a 10 first brush head rotatably nounted on an end of
the toothbrush rempte fromthe notor adjlcent to at |east one other
rotatabl e brush head, wherein the first brush head includes a drive pin
ext endi ng therefron1substant|ally at ht angles fromthe axis of
rotation, tleaef remsindtof anhehes, dﬁNVéCpaﬁYbéin@#?%%ePVEHhWﬂFHWﬁDakﬁbl%e
slot in a brush head to be driven thereby, the arrange t. bei.ng,such that
the drive picRNBE&Itd CBgdonS, reésep?&ﬁ%cvé‘}%)ioo‘p t@esl%fbe%or%# bryRh F HESR ot
to thereby drlve a drlve@ grus head ckw se and anti-cl ockwi se about
its axis of PYolQVEBR 4s 026 ¢h lFFFsPrBF sh head is al so being oscillated.

Thi s arrangenent has the advantage in that the connection between two or
nore brush heads is extrenely sinple and since there are no noving parts

ot her ct han thevhikee endu@f drhteoRr each drive pin as it rocks back and
forth within t% or a respective guide slot, such can be easily cleaned
According to a first aspect of the invention there 1is
provided an electric toothbrush having a housing containing
an electric motor, the motor being drivingly connected to a
10 first brush head rotatably mounted on an end of the
toothbrush remote from the motor adjacent to at least one
other rotatable brush head, wherein the first brush head
includes a drive pin extending therefrom substantially at
right angles from the axis of rotation, the free end of the
15 drive pin being received within a guide slot in a brush
head to be driven thereby, the arrangement being such that
the drive pin bears against respectively opposite sides of
the guide slot to thereby drive a driven brush head
clockwise and anti-clockwise about its axis of rotation as

20 the first brush head is also beirng oscillated.

This arrangement has the advantage in that the connection
between two or more brush heads is.extremely simple and
since there are no moving parts other than the free end of
25 the or each drive pin as it rocks back and forth within thg
or a respective guide slot, such can be easily cleaned

under running water. A further advantage is that the



under running water. A further advantage is that the W 03/028581

PCT/ GB02/ 04438 4 nechani cal notion of the brush head driven by the first
brush heawois/omssessarily magnified slightly due to its 'pdiTagBamesssnt from
the first brush head and this overcones any backlash that may be inherent
in the system 5 Although a preferred enbodi ment of the invention uses only
two brush heads, one driven directly via the drive link between the
electric motor and the brush itself and the other being driven by a drive
pin extending fromthe 10 periphery of the first brush head, neverthel ess
it wll be apparent that the sane principle can be used to drive nore

than a secomgdpansicaiearionhon iof t ke, brehsdeerdl Bradgkn hewd they §iself
drive a third brush head, and so on,_  Additionall]ly, one 9r re of the
brush heads dféphheherd15 i PEEREART #T Amdtedn itld §heS L PRELBr h&8d,1ts
although it _w Il be appreciated t?at ere there . are _djfferences in
diageter a CorSle&eRS oms i af BhEt REPSPalPEe t AT BhEones HedkiSary
to determ ne whether, the differ I .eat . L0 for the required
movenent . 26 th aﬁ%&ﬁghbf%ﬁﬁigﬁ??%% #ﬁP?FggFﬂéﬁ %ggdsggkgﬁ$ven back aﬂd
forthcbout its axis nmay conprise a bell crank arrangement

Although a preferred embodiment of the invention uses only
two brush heads, one driven directly via the drive 1link
between the electric motor and the brush itself and the
other being driven by a drive pin extending from the
10 periphery of the first brush head, nevertheless it wiil be
apparent that the same principle can be used to drive more
than a second brush head and, in turn, the second brush
head may itself drive a third brush head, and so on.
Additionally, one or more of the brush heads may be of
15 different diameter to the first brush head, although it
will be appreciated that where there are differences in
diameter a consideration of equivalent gear ratios then
becomes necessary to determine whether the difference is

too great to allow for the required movement.

20
The means by which the first brush head is driven back and
forth about its axis may comprise a bell crank arrangement
in which an elbowed end of a c¢rankshaft, drivingly
connected at its other end to the motor, is received within
25 an elongated slot extending into the periphery of the first

brush head diametrically opposite the drive pin (for a twin

brush head toothbrush), the length of the slot being at



in which an el bowed end of a crankshaft, drivingly connected at its other
end to the notor, is received within 25 an elongated slot extending into

t he peri pwerog/ozf58t he first brush head dianetrically oppo®CraRRO44381 ve pin
(for a twin brush head toothbrush), the length of the slot being at WO

03/ 028581 PCT/ GB02/04438 5 |east as great as the range of novenent
available to the elbow when the crankshaft is rotated through 360. The use
of a drive pin for driving a second brust® head has 5 a still further
advantage to the linkages referred to in the preanble hereto in that the
second head may have a plane of rotation which is angled relative to the
pl ane of rdraisitoraof graetfiassttie ushngead®t swererenbhepngliangled to nvkedly
slightly, although it will be understood that 10 there are practical limts
to the anoustPEMathgns&denGrenksdadt fsr & °5adR P tiERFBadé%an be angl ed
with respect to the plane of rotation of the first brush head. Preferably,
the end of the el bowed end of the crankshaft 15 and the or each drive pin

is partly s .%”Jgg &%KLt&%féetngo%8£nhgﬁv§ngag!g%%f%ﬁ1ﬂ¥ﬁgﬁ[%.J&3has

recei vabl e thi'nma respective of “subStanti al e sanme di aneter so

fo be a bal P Tor e mhasear B WRere The 25 bri olTe ol ot o partoof e
brush heads take ppdgn®fe eh@reto in that the second head may have a
plane of rotation which is angled relative to the plane of
rotation of the first brush head, such as being angled
inwardly slightly, although it will be understood that
10 there are practical limits to the amount that a second or

even more such brush heads can be angled with respect to

the plane of rotation of the first brush head.

Preferably, the end of the elbowed end of the crankshaft
15 _and the or each drive pin is partly spherical and takes the
form of a ball joint, each being receivable within a
respective slot of substahtially the same diameter so as to
minimise rattle and wear. A convenient arrangement has
been found to be a ball joint made of nylon where the
20 bristle holding part of the brush heads are made of e.g.
PVC or some other suitable plastics material. Preferably,
the slot for receiving each ball joint is partly arcuate so
as to maximise the surface area in contact between the ball
joint to thereby decrease the load forces on the slot and

25 therefore reduce wear.



PVC or sone other suitable plastics material. Preferably, the slot for
receiving each ball joint is partly arcuate so as to naxi mse the surface
area i n cwptoaorssbet ween the ball joint to thereby decrea®eTtdBmiooss forces
on the slot and 25 therefore reduce wear. W 03/028581 PCT/ GB02/ 04438 6
According to a second enbodi nent of the invention, the toothbrush is
packaged in e.g. a blister pack and includes a "try nme" facility for
renotely testing the operation of the todthbrush, such as by a prospective
pur chaser of the 5 toothbrush, whilst the toothbrush is still inits

protective s&s-Packagbnda Wichd t e¥bBBimEaat U tHYTPENSeHta ohwo- Shded
nmetal foil or strip (such as alumniumfoil), separated by a di-electric

rmaterial SU%o%d&gs%risorpyé@é&é&sinr gSgectl vA i$itdes ot Nend oL hcphastrip

10 being connected at one end t0 respective conductors of an electric
circuit used tQ operate the.electric 10 S g i i

ener gi se t hé el ¥ ri'G rngtagrll?ﬁé’r ef:)r, }?rﬁ%@%ﬂe?egﬁgggf t?lr]egacgé)élﬁ%%ofcynst%?p
bei ng fol ded ,over a including a centrally disposed aperture ont r _over
whi ch 15 istﬁF%ﬂﬁ%@gﬂ%?%gmdaBPﬁﬁn@?aﬁ“&dﬁn@%?ﬁ?eggﬁﬁetﬁggcu STt ﬁgﬁdg%% or
pressi ng of the connector the two sides of the strip or foil are

el ect rd cal | yraadhwaarséd t oget hek t he enporBrPTYsBperdt e $hilt ootifbor uths

whilst still inits
protective sales packaging, which “try me” feature

comprises a two-sided metal foil or strip (such as
aluminium foil), separated by a di-electric material such
as paper or plastics, respective sides of the foil or strip

10 being connected at one end to respective conductors of an
electric circuit used to operate the electric toothbrush
and, in particular, to energise the electric motor thereof,
the other end of the foil or strip being folded over and
including a centrally disposed aperture onto or over which

15 is disposed a bendable metal connector such that upon
bending or pressing of the connector the two sides of the
strip or foil are electrically connected together to
temporarily operate the toothbrush whilst still in its
packaging.

20
Preferably, the “try me” feature may be permanently
disconnected from the toothbrush after being purchased by

simply being pulled away from the electrical connectors to

which it is attached.



packagi ng. 20 Preferably, the "try me" feature may be permanently

di sconnected fromthe toothbrush after being purchased by sinply being
pul | ed away Boessst he el ectrical connectors to which it i ecatdcmeess WO
03/ 028581 PCT/ GB02/ 04438 7 BRI EF DESCRI PTI ON OF THE DRAW NGS The i nventi on
wi |l now be described, by way of exanple 5 only, with reference to the
acconpanying drawings in which: Figure 1 is a side elevation of a

t oot hbrush according to a first enbodi meht of the invention having a pair
of brush heads, one of which is angled inwardly slightly with 10 respect
to the other; Figure 2 is an enlarged and partly cut away view of the end
of the toothbrush of Figure 1 which includes the brush heads; 15 Figure 3
is a schematic plan view show ng the node of operation of the toothbrush
heads of Fi §BA&F1 PESERIPTHCHLCE 4 HEs DRAWENCEr ged schematic view of the
brush head 20 end of a toothbrush according to a preferred enbodi nent of
the invention, and, Figure 5 is a section of elevation along the line "A"

A The invention will now be described, by way of example

5 only, with reference to the accompanying drawings in which:

Figure 1 is a side elevation of a toothbrush according to a
first embodiment of the invention having a pair of brush
heads, one of which is angled inwardly slightly with

10 respect to the other;

Figure 2 is an enlarged and partly cut away view of the end

of the toothbrush of Figure 1 which includes the brush

heads}
15
Figure 3 is a schematic plan view showing the mode of
operation of the toothbrush heads of Figure 1 and 2,
Figure 4 is an enlarged schematic view of the brush head
20 end of a toothbrush according to a preferred embodiment of
the invention, and,
Figure 5 is a section of elevation along the line “A” - “A”
of part of Figure 5.
25

Figure 6 1s a perspective and partly cut away view of a

second embodiment of the invention, which includes a “try



of part of Figure 5. 25 Figure 6 is a perspective and partly cut away view
of a second enbodi nent of the invention, which includes a "try WO

03/ 028581WB@3h&B8L/ 04438 8 ne" feature. DETAI LED DESCRI PTIr@Bo2B44BBIE
DRAWNGS 5 Referring firstly to Figure 1, an electric toothbrush shown
generally at 1 conprises a plastics body portion 2 for housing a notor,
battery and associated electrical circuitry (not shown) and a detachable
general Iy hollow brush head holder 3 induding at the free end thereof a
10 first brush head 4 and a second brush head 5, each being partly
rotatable by being drivingly connected to the nmotor in the housing 2 in a
manner to beefegerithhed.. A push button 6 in the housing 2 is used to
operate the toothbrush 1 and a "try nme" feature shown generally at 7 can
be used 15 to tenporarily operate the toothbrush 1 in accordance with a
second enbodi nent of nvention in _a _mann to be described with
reference t QEEAGHEY @Esﬁ$q£$&GWé§E2TﬁﬁdD§AWﬁ§F§ i s shown the operable end
of the 20 brush head holder 3 in which it will be seen that the first
brush head 4 includes a generally disc-shaped bristle holder 8 from which

exten% reSp%%% %?1%%1% Q%tqgl%kl%ﬁgure 1, an electric toothbrush shown
generally at 1 comprises a plastics body portion 2 for
housing a motor, battery and associated electrical
circuitry (not shown) and a detachable generally hollow

brush head holder 3 including at the free end thereof a

10 first brush head 4 and a second brush head 5, each being
partly rotatable by being drivingly connected to the motor

in the housing 2 in a manner to be described. A push
button 6 in the housing 2 is used to operate the toothbrush

1 and a “try me” feature shown generally at 7 can be used

15 to temporarily operate the toothbrush 1 in accordance with
a second embodiment of the invention in a manner to be

described with reference to Figure 6.

In Figures 2 and 3 there is shown the operable end of the
20 brush head holder 3 in which it will be seen that the first
brush head 4 includes a generally disc-shaped bristle
holder 8 from which extend respective sets of bristles
shown generally at 9 in Figure 2. similarly, the second
brush head 5 comprises a generally disc-shaped bristle
25 holder 10 from which extend sets of Dbristles shown
generally at 11. Brush head 4 is mounted for rotation on a

pivot pin 12 and brush head 5 is mounted for rotation on a



shown generally at 9 in Figure 2. simlarly, the second brush head 5
conprises a generally disc-shaped bristle 25 holder 10 from whi ch extend
sets of bwioaBlesssshown generally at 11. Brush head 4 is moarGEd/ofi4s
rotation on a pivot pin 12 and brush head 5 is nmounted for rotation on a
WO 03/028581 PCT/ GB02/ 04438 9 pivot pin 13, although the plane of rotation
of brush head 5 is slightly offset to the plane of rotation of brush head
4 by about 5 such that the bristles 11 ar® inclined slightly inwardly
towards the bristles 9. This has been 5 found to be advantageous in that
the brush heads 4,5 can <collectively clean a greater surface area of teeth
t han woul d ierdthepicase3j f abohbugker eheopatabl efi mwatled izanmw pllansh byad
virtue of the generally curved placenent of teeth within a nmouth. 10
Eecijpr ocat } g icl coldwitstel yaref FaRY -td ddlenimeanotal it afieheet fRFeth pitath

ead 4 is facilitated by ans of a_bell crank , mechani_.sm whi ch, i nc| udes a
st ai nl ess st4eePYcrﬁ]ﬁR’éHafggléu@ecﬁP@H foher AP Sbddt PES nja?%flré& s in

2] QU Al 19,18 RALengh 0. L1 9.3 SRLAOtAS 0y Lhecinsl e ol gty gl feac
Iag![ gcgntsl E)Pt é%tn?ieifcglnB%gsawxﬁ]n?éﬁ%%\%dsm i Lhact R e fﬂﬁ?sl’?nqegfismi,%h &t ends
collectively clean a greater surface area of teeth than
would be the case if both were rotatable in the same plane,
by virtue of the generally curved placement of teeth within

a mouth.

10

Reciprocating clockwise and anti-clockwise rotation of the
first brush head 4 is facilitated by means of a bell crank
mechanism which includes a stainless steel crankshaft 14
secured for rotation about its major axis in a journal 15
15 extending from a spigot 16 on fhe inside of the brush head
holder 3 as shown more clearly in Figure 2. The end of the
crankshaft adjacent thereto includes an elbow joint 17, the
free end of which extends into a slotted region 18 within
the bristle holder 8 of the brush head 4, which slotted
20 region 18 is sufficiently long (or tall) to accommodate
360° rotation of the crankshaft 14 and in particular
movement of the elbow 17 about the major axis of the
crankshaft 14 so that upon rotation thereof continuously
clockwise or anti-clockwise it will be apparent that the
25 brush head 4 will be forced to oscillate back and forth

about the pivot 12.



the bristle holder 8 of the brush head 4, which slotted 20 region 18 is
sufficiently long (or tall) to accommopdate 360 rotation of the crankshaft
14 and i rwpasnessel ar novenent of the el bow 17 about the majr@Boaxissof the
crankshaft 14 so that upon rotation thereof continuously clockw se or
anti-clockwise it will be apparent that the 25 brush head 4 will be forced
to oscillate back and forth about the pivot 12. WO 03/ 028581

PCT/ GB02/ 04438 10 Brush head 5 is drivehOin a different nanner by neans of
a drive pin 19 which extends diametrically outwardly fromthe bristle
hol der 8 of the brush 4, to which it is fixed for rotation therewith, and
i s recei vedBrmsaé dlestd e€d ¥egiibhvon bnof dhéfBrest| mapslededyl medns el bt ush
head 5. In this case, the slotted region 20 is wide enough to permt the
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in running water and because there are few noving parts as conpared to
case, the slotted region 20 is wide enough to permit the
drive pin 19 to move in an arc dictated by the movement of
the elbow 17 within the slotted region 18 about the major
axis of the crankshaft 14 but in an opposite sense so that

10 clockwise movement of the brush head 4 causes anticlockwise

movement of the brush head 5, and vice versa.

As will be understood by those skilled in the art, the
absence of any gears 1in this part of the electric
15 toothbrush 1 enables it to be easily cleaned in running
water and because there are few moving parts as compared to
toothbrushes which include gears or crank arms for driving
the or each Dbrush head it will be appreciated that
manufacture of the toothbrush according to the first

20 embodiment of the invention can be easily facilitated.

In Figures 4 and 5 there is shown a preferred embodiment of
the engagement between the elbowed end 17 of the crankshaft
14 with the slot 18 in the first brush head 8 and between
25 the drive pin 19 within the slot 20 in the second brush
head 10. In each case a respective part-spherical ball

joint 21, 22 made of nylon are received within the



t oot hbrushes which include gears or crank arns for driving the or each
brush head it will be appreciated that nmanufacture of the toothbrush
accor di ngwom3bisssfirst 20 enmbodi nent of the invention camChe&BES29I43y
facilitated. In Figures 4 and 5 there is showmn a preferred enbodi nent of

t he engagenent between the el bowed end 17 of the crankshaft 14 with the
slot 18 in the first brush head 8 and between 25 the drive pin 19 within
the slot 20 in the second brush head 1011In each case a respective
part-spherical ball joint 21, 22 made of nylon are received within the WO
03/ 028581 PCT/ GB02/ 04438 11 respective slots 18, 20, which in this

i nstance ar eepmecity vearstigdtse 1fo 220 4 oV M Bethhe dDstadecards RAtiTlabl e

for contact by the ball joints 21, 22. This has the advantag Rf
ni ni ni si ng #E&NaERd $h pPadtd dRRFINIER bBEBn SMEERSS Ay ENé E?E &t TR on

in the ball joints 21, 22 gives excelle sults.in ter of

sel f- 1 ubri c&PPGARr éﬁertt%]eegoﬁlﬁerp?lﬁéts b ’shﬁgéadé‘ﬁé,sl S&r em%n% FUgnLpee

sui tabl e pl astics .naterj al u as_PVC [ PR 1 b ar. t hat
during use O%f r?lhnemfldsgt r"&% 4 ggﬁji \%3 f%&ﬁ&%ﬁ tde%ér?\é\b%lregm%Pg@%sttﬁﬁts 10

bei ng scl eaneg Wilde &S @S| Sin i fhd UbEi catbpgehe1MOYLNG WA tesicameaaf ter
they nmay be cleaned Iin running water wwth™ little risk of particles of

gfeb{ihz adheritBg1te tHe taener ald yssmpolhbyipaefbhepraiyd mcias i whehi shreegi on
brush heads 8,10 are made of a suitable plastics material,
such as PVC. As well, it will be apparent that during use
of the toothbrush, saliva and indeed debris from foodstuffs
10 being cleaned will also assist in lubricating the moving
parts, whereafter they may be cleaned in running water with
little risk of particles of debris adhering to the
generally smoothly profiled surfaces in this region of the

toothbrush.

15

In Figures 4 and 5 the locus of movement of the ball joint
21 is shown in which it will be seen that as the crankshaft
14 rotates 1in one direction only the Dball Joint 21
essentially assumes maximum upper and lower positions about
20 the central axis of the crankshaft 14 within the slot 18 as
shown in Figure 5 and left to right positions as shown in
Figure 4 to thereby drive the bristle holder 8 back and
forth about its central axis in the manner shown arrowed
to, in turn, drive the second bristle holder 10 wvia the
25 drive shaft 14 back and forth about its own axis, but in
the opposite sense so that as one brush head moves clock

wise, the other always moves anti-clockwise, and so on.



toothbrush. 15 In Figures 4 and 5 the |locus of novenent of the ball joint
21 is shown in which it will be seen that as the crankshaft 14 rotates in
one di recwpmn/ozssBy the ball joint 21 essentially assunesPoaGBminaaspper and
| ower positions about 20 the central axis of the crankshaft 14 within the
slot 18 as shown in Figure 5 and left to right positions as shown in
Figure 4 to thereby drive the bristle holder 8 back and forth about its
central axis in the manner shown arrowedl2to, in turn, drive the second
bristle holder 10 via the 25 drive shaft 14 back and forth about its own
axis, but in the opposite sense so that as one brush head noves cl ock
W se, the other always noves anti-clockw se, and so on. WO 03/028581
PCT/ GB02/ 04438 12 In Figure 6 there is shown a second emhodi ment of the
i nvention wAhchFagiar® itcltbaes alst sPawer ReatAShERROIGERBLal PH dthey.
This includes a twin sided netal foil f gtrip 23, such as_a gﬁuble si ded
al uni ni um stPVENE&RAr A RHCh bRIR 1A et REIVFCS mit er FAY (Fot SHBWATS s K "45
paper or plastic respective  si.des. of tge stri i rically
connect ed t8€P§§Bz&Vi¢@Pp§rts gﬁ”§;p%?ﬁ%% ?scﬁ?cgwggbgﬁﬁ 4ﬁ gg%oH%%% ors
25 angd 26 QLI 0 ,RArts ol & 402 Cheagal! 8 18kHCUIinliAT AP AL G bW g 27
by a dielectric material (not shown) such as paper or
plastics, respective sides of the strip 23 Dbeing
electrically connected to respective parts of a printed
circuit board 24 by connectors 25 and 26 forming part of a
10 closeable circuit for operating a motor 27 to, in turn,
rotate the crankshaft 14 and hence oscillate the brush

heads 4, 5 in the manner as described with reference to

Figures 2 and 3.

15 The free end of the strip 23 has a folded over.region in
the form of a ring 28 onto which can be fitted a metal disc
29 which includes a domed central region 30 which may be
pressed to temporarily connect both sides of the strip 23
to complete the circuit between the connectors 25 and 26
20 and thereby temporarily activate the toothbrush 1. As will
be appreciated, because the “try me” feature 7 includes a
strip 23 by which it allows a prospective purchaser of the
toothbrush to determine if and how it works prior to
purchase following pressing of the metal disc 29,  after
25 purchase the “try me” feature 7 can be effectively de-
activated by simply pulling the strip 23 away from the

printed circuit board 24 and hence out of engagement with



rotate the crankshaft 14 and hence oscillate the brush heads 4, 5 in the
manner as described with reference to Figures 2 and 3. 15 The free end of
the stripwd3dsfhzessa fol ded over region in the formof a ripeg/@®20m38 whi ch
can be fitted a nmetal disc 29 which includes a doned central region 30
which may be pressed to tenporarily connect both sides of the strip 23 to
conplete the circuit between the connectors 25 and 26 20 and t hereby
tenporarily activate the toothbrush 1. A83will be appreciated, because the
"try me" feature 7 includes a strip 23 by which it allows a prospective
purchaser of the toothbrush to determne if and how it works prior to

pur chase fokhewcpgnpressisng5ef 26hé heeteain, divhe r2@ fteaf ttey 281 mAR hdkeCathe
"try me" feature 7 can be effectively de- activated by sinply pulling the
strip 23 away fedittkd optiontde diovsding Bo&id the dmpdHcshout b order
engagenent with WO 03/028581 PCT/ GB02/ 04438 13 the connectors 55 6

t her eon, whéPe&PHBENER éﬁaméépOBﬁrééhOnbgl?ePFFﬁéananPg gﬁ@ hBG PRg®2 of
the toothbrush 1 in order to conmence normal operation via pressing of the
button 6. 5 WD 03/028581 PCT/ GB02/ 04438 14 CLAIMS
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1. An electric toothbrush (1) having a housing (2) containing an electric
notor (27), the notor being 5 drivingly connected to a first brush head (4)
r ot at abl ywormnegsed on an end of the toothbrush renote fromCTrGBR0OI438

adj acent to at |east one other rotatable brush head (5), wherein the first
brush head includes a drive pin (19) extending therefrom substantially at
right angles fromthe 10 axis of rotation, the free end of the drive pin
being received within a guide slot (20)1fn a brush head (5) to be driven
t hereby, the arrangenent being such that the drive pin bears against
respectively opposite sides of the guide slot to thereby drive a driven
brush head cl ockwi se and 15 anti-cl ock@i-8&Mabout its axis of rotation as
the first brush head is also being oscillated. 2. An electric toothbrush
according to Caim1 having first and second brush heads (4,5), the second

brush head _20 having.a plane of rotati ich_ is angled relative to the
pl ane of rotati ofPof %tlﬁé’p ilrcst WSHEP %d V\Q Aﬁ’aé’ilé'hqgrlac thc?djt‘D’nlbr}ghshP2
accordi ng to Gl ai.m,2 where second, brush ad ( i s_anal ed rdly
towards t he P53 L8 bﬁﬁ%h ﬁ%gﬁgf 35, JOTRE eI%ctrlc ?%%th rgg accoﬁ%i

to any greegqll@q(u;\%%%éééemo@g2/&%%8 bidsk! HdBPSES N Jiha Jwans oy

mounted on an end of the toothbrush remote from the motor
adjacent to at least one other rotatable brush head (5),
wherein the first brush head includes a drive pin (19)
extending therefrom substantially at right angles from the
10 axis of rotation, the free end of the drive pin being
received within a guide slot (20) in a brush head (5) to be
driven thereby, the arrangement being such that the drive
pin bears against respectively opposite sides of the guide
slot to ﬁhereby drive a driven brush head clockwise and
15 anti-clockwise about its axis of rotation as the first

brush head is also being oscillated.

2. An electric toothbrush according to Claim 1 having
first and second brush heads (4,5), the second brush head
20 having a plane of rotation which is angled relative to the

plane of rotation of the first brush head.

3. An electric toothbrush according to Claim 2 wherein
the second brush head (5) is angled inwardly towards the

25 first brush head (4).

4, An electric toothbrush according to any preceding



drivingly connected to the first brush head (4) and the neans by which the
drive pin (19) is received within a guide slot (20) in a brush head (5) to
be driverwODhawzdsgr 5 i ncludes a part-spherical ball joint PCZZ)B0254438n

el ectric toothbrush according to claim4 wherein the ball joint is nade of
nylon. 10 6. A detachable brush head holder (3) for an electric toothbrush
body (2) housing a notor (27), a battery and associated el ectrical
circuitry, the detachabl e brush head holder including at the free end

t her eof when connected at the other end to the toothbrush body, a first
partly 15 rotatable brush head (4) and a second partly rotatable brush
head (5), théafiinr swhbresh héehe | mesaisd posi twhiretbeithp  drdtadhgl §2 Ponnext ed
to the notor and including a drive pin 19) extending therefrom

subst ant i al Byiadingilghtcammpesed r 6m thee airsStofPridtiat ?‘Sﬁdof (4heapfr &tP%r ush

head, the free end 20 of the drive .pin bein ived w t.hi pd | ot
(20) in thBe&BEomY biidiFhelie l‘jﬁé%;frr%h%eggrrﬁ Cgé\éﬁgre\gi?clh‘}%]%gf’g#hég ¥ iove

pi n bears agggagt5$3§£eﬁ%g%egﬁogﬁaféﬁéﬁaﬁ%ggs(%B the b9u5§§€gﬁﬁtﬁé&é£freby

drive the s S€ anti-cl ockwi se about its axis of

rotati.on as. LLS b : i I ‘hei scillated. 7. A
packaaed eIé%??ﬁéggootﬁ%?&s%gﬁgfgggglE%%%gﬁglggdggngo3/028581
PCT/ GB02/ 04438 16

5. An electric toothbrush according to claim 4 wherein

the ball joint is made of nylon.

10 6. A detachable brush head holder (3) for an electric
toothbrush body (2) housing a motor (27), a battery and
associated electrical circuitry, the detachable brush head
holder including at the free end thereof when connected at
the other end to the toothbrush body, a first partly

15 rotatable brush head (4) and a second partly rotatable
brush head (5), the first brush head in said position being
drivingly connected to the motor and including a drive pin
(19) extending therefrom substantially at right angles from
the axis of rotation of the first brush head, the free end

20 of the drive pin being received within-a guide slot (20) in
the second brush head, the arrangement being such that the
drive pin bears against respectively opposite sides of the
guide slot to thereby drive the second brush head clockwise
and anti-clockwise about its axis of rotation as the first

25 brush head is also being oscillated.

7. A packaged electric toothbrush (1) including a body



portion (2) for containing a battery operated notor (27) drivingly
connected or connectable to a brush head holder including at |east one
brush heawo(d)2858herein the toothbrush includes a "try nmPCTIGRIIY (7)
for renotely 5 testing the operation of the toothbrush, such as by a

prospective purchaser of the toothbrush whilst the toothbrush is still in
its protective sales packaging, which "try nme" feature conprises a
two-si ded netal strip (23), such as al ubPniumfoil, separated by a

dielectric 10 material, such as paper or plastics, respective sides of the
strip being connected at one end to respective parts of an electric
circuit (24porsednt o(dpefare aheairadiy i @ LEFFERDT LRPeBReed | Bopart i cullar
to energise the electric notor thereof, the_ other end (28)  of thﬁiggip
bei ng fol dedriyiggdy HRNNGFISHI A SOBBREFAPLY &icspbsBavaPefeare or
over which i;s disposed a bendabl e netal, connector (29,,30) uch .t hat_,upon
bendi ng or dpég§ﬁﬁ§gofaﬁhe fectYre t hRTY @?883 2#§fhew % Tor %Q#ﬂ

are el ectri %%loliéb%%%ﬂecfr?&1kéé)sge5he‘gt_rtyo Iggnp%%riiﬂggopw)a_t ?th%%ﬁgc}é%%USh

whilst still iMm7ts packagi ng. A toot hbrush ‘according to in
Whi chsthe "ty ;g Rat U Sy e RET MBAENt Yo ISEINECtRAH T a8 the 2
g pulle

t oot hbrush by bei away fromthe electrical circuit 25 (24) to
which it ispabhkaebedve purchaser of the toothbrush whilst the
toothbrush is still in 1its protective sales packaging,

which ;try me” feature comprises a two-sided metal strip

(23), such as aluminium foil, separated by a dielectric

10 material, such as paper or plastics, respective sides of

the strip being connected at one end to respective parts of

an electric <circuit (24) used to operate the electric

toothbrush and, in particular, to energise the electric

motor thereof, the other end (28) of the strip being folded

15 over and including a centrally disposed aperture onto or
over which is disposed a bendable métal connector (29,30)

such that upon bending or pressing of the connector the two

sides of the strip or foil are electrically connected

together to temporarily operate the toothbrush whilst still

20 in its packaging.

8. A toothbrush according to Claim 7 in which the “try
me” feature may be permanently disconnected from the
toothbrush by being pulled away from the electrical circuit

25 (24) to which it is attached.



