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C d Add _ In a ?rst embodiment an electric toothbrush having a hous 

correslifnlfnce L dress‘; H LLP ing containing an electric motor, the motor being drivingly 
PgmBO y 2200‘? 0 ge utz connected to a ?rst brush head rotatably mounted on an end 
W1‘ ,OX DE 19899 22 0 Us of the toothbrush remote from the motor and adjacent to at 

l mmgton’ ' 7 ( ) least one other rotatable brush head. In a second embodi 

_ ment a packaged electric toothbrush including a “try me” 
(21) Appl' NO" 10/797’899 facility for remotely testing the operation of the toothbrush, 
(22) Filed Mar 10 200 4 Which “try me” feature comprises a tWo-sided metal strip 

' l ’ such as aluminum foil, separated by a dielectric material, 

Related US Application Data respective sides of the strip being connected at one end to 
respective parts used to operate the electric toothbrush and 

(62) Division of application NO_ 09/969,632, ?led on Oct the other end of the strip being folded over and including a 

(51) 

4, 2001. 

Publication Classi?cation 

Int. Cl.7 ................................................... .. A61C 17/34 

centrally disposed aperture onto Which is a bendable metal 
connector such that upon bending or pressing of the con 
nector the tWo sides of the strip are electrically connected 
together to temporarily operate the toothbrush Whilst still in 
its packaging. 
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ELECTRIC TOOTHBRUSHES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a division of application Ser. 
No. 09/969,632, ?led Oct. 4, 2001. 

FIELD OF INVENTION 

[0002] This invention relates to electric toothbrushes 
including those poWered by a rechargeable battery from a 
mains domestic electricity supply. 

BACKGROUND TO THE INVENTION 

[0003] In US. Pat. 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 
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 
con?guration of the rack, this being generally ‘U’ shaped so 
as to facilitate the use of gear teeth on the inside thereof for 
driving the respective heads via respective pinions in mesh 
thereWith. 

[0004] Apotential problem With this arrangement is that it 
is relatively complex and is not easily cleanable With run 
ning Water such that the moving parts may become clogged 
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 complexity of 
manufacture. 

[0005] In US. Pat. No. 5,353,460 the use of a rack and 
pinion assembly is dispensed With in favour of a crank 
mechanism connecting the ?rst brush head to the second 
brush head. The ?rst 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 
?rst 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 dif?cult to clean and becoming 
clogged etc. In addition, because the crank arm 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 the crank linkage 
can never be directly exposed to running Water for rinsing 
and cleaning purposes. 

[0006] In a ?rst aspect the present invention is derived 
from the realiZation that it Would be preferable to have an 
electric 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 one brush to another, typically a ?rst brush driven by 
a connection to an electric motor and the second brush 
driven by movement of the ?rst brush. 

SUMMARY OF THE INVENTION 

[0007] According to a ?rst aspect of the invention there is 
provided an electric toothbrush having a housing containing 
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an electric motor, the motor being drivingly connected to a 
?rst brush head rotatably mounted on an end of the tooth 
brush remote from the motor adjacent to at least one other 
rotatable brush head, Wherein the ?rst brush head includes a 
drive pin extending therefrom substantially at right angles 
from the axis of rotation, the free end of the 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 the ?rst brush head is 
also being oscillated. 

[0008] 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 the or each drive pin as it rocks back and forth 
Within the or a respective guide slot, such can be easily 
cleaned under running Water. Afurther advantage is that the 
mechanical motion of the brush head driven by the ?rst 
brush head is necessarily magni?ed slightly due to its 
displacement from the ?rst brush head and this overcomes 
any backlash that may be inherent in the system. Although 
a preferred embodiment 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 from the periphery of the ?rst brush 
head, nevertheless it Will 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 different diameter to the ?rst 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. 

[0009] The means by Which the ?rst brush head is driven 
back and forth about its axis may comprise a bell crank 
arrangement in Which an elboWed end of a crankshaft, 
drivingly connected at its other end to the motor, is received 
Within an elongated slot extending into the periphery of the 
?rst brush head diametrically opposite the drive pin (for a 
tWin brush head toothbrush), the length of the slot being at 
least as great as the range of movement available to the 
elboW When the crankshaft is rotated through 360°. 

[0010] The use of a drive pin for driving a second brush 
head has a still further advantage to the linkages referred to 
in the preamble hereto in that the second head may have a 
plane of rotation Which is angled relative to the plane of 
rotation of the ?rst brush head, such as being angled 
inWardly slightly, although it Will be understood that 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 ?rst brush head. 

[0011] Preferably, the end of the elboWed end of the 
crankshaft 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 substantially the same diameter so as to 
minimize rattle and wear. A convenient arrangement has 
been found to be a ball joint made of nylon Where the bristle 
holding part of the brush heads are made of eg PVC or 
some other suitable plastics material. Preferably, the slot for 
receiving each ball joint is partly arcuate so as to maximiZe 
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the surface area in contact between the ball joint to thereby 
decrease the load forces on the slot and therefore reduce 
Wear. 

[0012] According to a second embodiment of the inven 
tion, the toothbrush is packaged in eg a blister pack and 
includes a “try me” facility for remotely testing the opera 
tion of the toothbrush, such as by a prospective purchaser of 
the toothbrush, Whilst the toothbrush is still in its protective 
sales packaging, Which “try me” feature comprises a tWo 
sided metal foil or strip (such as aluminum foil), separated 
by a di-electric material such as paper or plastics, respective 
sides of the foil or strip being connected at one end to 
respective conductors of an electric circuit used to operate 
the electric toothbrush and, in particular, to energiZe 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 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 pack 
aging. 
[0013] Preferably, the “try me” feature may be perma 
nently disconnected from the toothbrush after being pur 
chased by simply being pulled aWay from the electrical 
connectors to Which it is attached. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The invention Will noW be described, by Way of 
eXample only, With reference to the accompanying draWings 
in Which: 

[0015] FIG. 1 is a side elevation of a toothbrush according 
to a ?rst embodiment of the invention having a pair of brush 
heads, one of Which is angled inWardly slightly With respect 
to the other; 

[0016] FIG. 2 is an enlarged and partly cut aWay vieW of 
the end of the toothbrush of FIG. 1 Which includes the brush 
heads; 
[0017] FIG. 3 is a schematic plan vieW shoWing the mode 
of operation of the toothbrush heads of FIG. 1 and 2; 

[0018] FIG. 4 is an enlarged schematic vieW of the brush 
head end of a toothbrush according to a preferred embodi 
ment of the invention, and, 

[0019] FIG. 5 is a section of elevation along the line 
“A”-“A” of part of FIG. 5. 

[0020] FIG. 6 is a perspective and partly cut aWay vieW of 
a second embodiment of the invention, Which includes a “try 
me” feature, 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0021] Referring ?rstly to FIG. 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 ?rst 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. Apush 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 to temporarily operate the 
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toothbrush 1 in accordance With a second embodiment of the 
invention in a manner to be described With reference to FIG. 
6. 

[0022] In FIGS. 2 and 3 there is shoWn the operable end 
of the brush head holder 3 in Which it Will be seen that the 
?rst brush head 4 includes a generally disc-shaped bristle 
holder 8 from Which eXtend respective sets of bristles shoWn 
generally at 9 in FIG. 2. similarly, the second brush head 5 
comprises a generally disc-shaped bristle holder 10 from 
Which eXtend sets of bristles 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 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.degree. such that 
the bristles 11 are inclined slightly inWardly toWards the 
bristles 9. This has been found to be advantageous in that the 
brush heads 4,5 can 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. 

[0023] Reciprocating clockWise and anti-clockWise rota 
tion of the ?rst 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 
extending from a spigot 16 on the inside of the brush head 
holder 3 as shoWn more clearly in FIG. 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 region 18 
is suf?ciently long (or tall) to accommodate 360.degree. 
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 brush head 4 Will be 
forced to oscillate back and forth about the pivot 12. 

[0024] Brush head 5 is driven in a different manner by 
means of a drive pin 19 Which eXtends diametrically out 
Wardly from the bristle holder 8 of the brush 4, to Which it 
is ?Xed for rotation thereWith, and is received in a slotted 
region 20 of the bristle holder 10 of the brush head 5. In this 
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 
clockWise movement of the brush head 4 causes anticlock 
Wise movement of the brush head 5, and vice versa. 

[0025] As Will be understood by those skilled in the art, 
the absence of any gears in this part of the electric tooth 
brush 1 enables it to be easily cleaned in running Water and 
because there arc feW moving parts as compared to tooth 
brushes Which include gears or crank arms for driving the or 
each brush head it Will be appreciated that manufacture of 
the toothbrush according to the ?rst embodiment of the 
invention can be easily facilitated. 

[0026] In FIGS. 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 ?rst brush head 
8 and betWeen 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 respective slots 18, 20, Which in this instance are partly 
arcuate so as to maXimiZe the surface area available for 
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contact by the ball joints 21, 22. This has the advantage of 
minimizing Wear and in practice it has been found that the 
use of nylon in the ball joints 21, 22 gives excellent results 
in terms of self-lubrication properties When the 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 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 pro?led sur 
faces in this region of the toothbrush. 

[0027] In FIGS. 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 in one direction only the ball joint 21 
essentially assumes maximum upper and loWer positions 
about the central axis of the crankshaft 14 Within the slot 18 
as shoWn in FIG. 5 and left to right positions as shoWn in 
FIG. 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 via the 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. 

[0028] In FIG. 6 there is shoWn a second embodiment of 
the invention Which includes a “try me” feature shoWn 
generally at 7. This includes a tWin sided metal foil strip 3, 
such as a double sided aluminum strip separated by a 
dielectric material (not shoWn) such as paper or plastics, 
respective sides of the strip 3 being electrically connected to 
respective parts of a printed circuit board 24 by connectors 
25 and 26 forming part of a 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 FIGS. 2 and 3. 

[0029] The free end of the strip 23 has a folded over region 
in the form of a ring 28 onto Which can be ?tted a metal disc 
29 Which includes a domed central region 30 Which may be 
pressed to temporarily connect both sides of the strip 3 to 
complete the circuit betWeen the connectors 25 and 26 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 tooth 
brush to determine if and hoW it Works prior to purchase 
folloWing pressing of the metal disc 29, after purchase the 
“try me” feature 7 can be effectively deactivated by simply 
pulling the strip 23 aWay from the printed circuit board 24 
and hence out of engagement With the connectors 25, 26 
thereon, Whereafter an end cap 31 can be re?tted onto the 
housing 2 of the toothbrush 1 in order to commence normal 
operation via pressing of the button 6. 

What is claimed is: 
1. An electric toothbrush comprising, an electric motor, a 

?rst brush head and a second brush head; said ?rst brush 
head is connected by driving structure to said motor; and a 
drive pin extends from said ?rst brush head and is received 
in a guide slot Within said second brush head. 

2. An electric toothbrush according to claim 1 Wherein 
said electric toothbrush comprises a housing containing said 
motor and upon Which housing said ?rst and second brush 
heads are mounted for oscillation. 

3. An electric toothbrush according to claim 2 Wherein 
said motor drives said ?rst brush head in an oscillating 
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manner, Wherein as said ?rst brush head oscillates the drive 
pin extending therefrom bears against the respective sides of 
said guide slot to thereby drive said second head in an 
oscillating manner. 

4. An electric toothbrush according to claim 1 Wherein 
said drive pin has a ?rst end secured to said ?rst head and 
a second end received in said guide slot, Wherein said second 
end is a ball and said guide slot is formed to closely receive 
it therein. 

5. An electric toothbrush according to claim 1 Wherein 
said ?rst brush head is located betWeen said electric motor 
and said second brush head. 

6. An electric toothbrush comprising an electric motor, a 
?rst brush head capable of movement, a second brush head 
capable of movement, a drive shaft operatively connected to 
and driven by said electric motor, said drive shaft being 
connected to said ?rst brush head for movably driving said 
?rst brush head, a drive pin mounted at a ?rst end of said 
drive pin to one of said ?rst brush head and said second 
brush head and extending toWard the other of said ?rst brush 
head and said second brush head, said other of said brush 
head and said second brush head having a guide slot, said 
drive pin having a second end remote from said ?rst end, 
said second end of said drive pin extending into said guide 
slot Whereby said drive pin spans said ?rst and said second 
brush heads Without the need for other supporting structure, 
said drive pin being located at said ?rst brush head at a 
location displaced from the location of the drive connection 
of said drive shaft to said ?rst brush head, said drive pin 
being separate and distinct from said drive shaft, and move 
ment of said ?rst brush head by being driven by said drive 
shaft being transmitted to said second brush head through 
said drive pin for joint simultaneous movement of both said 
?rst brush head and said second brush head. 

7. An electric toothbrush according to claim 6 Wherein 
said electric motor is mounted in a holloW housing at least 
part of said drive shaft being in said housing, said housing 
terminating in a brush head holder, and said ?rst brush head 
and said second brush head being mounted in said brush 
head holder. 

8. An electric toothbrush according to claim 7 Wherein 
each of said ?rst brush head and said second brush head is 
mounted on pivot structure for rotational movement. 

9. An electric toothbrush according to claim 8 Wherein 
each of said brush heads is of disc shape, said pivot structure 
being a pivot pin for each of said ?rst brush head and said 
second brush head mounted to said brush head holder, and 
bristles extending outWardly from each of said brush heads. 

10. An electric toothbrush according to claim 6 Wherein 
said ?rst end of said drive pin is ?xed to said ?rst brush head. 

11. An electric toothbrush according to claim 10 Wherein 
said drive pin is mounted to said ?rst brush head in a 
cantilevered manner. 

12. An electric toothbrush according to claim 10 Wherein 
said ?rst brush head is located betWeen said second brush 
head and said motor. 

13. An electric toothbrush according to claim 6 Wherein 
each of said brush heads is movably mounted for rotational 
oscillation in clockWise and counterclockWise directions. 

14. An electric toothbrush according to claim 6 Wherein 
said second end of said drive pin terminates in a ball closely 
received in said guide slot. 

15. An electric toothbrush according to claim 6 further 
comprising a third brush head, a guide slot in said third brush 
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head and a further drive pin mounted to one of said ?rst 
brush head and said second brush head at one end thereof 
With a second end being mounted in said guide slot of said 
third brush head. 

16. An electric toothbrush according to claim 6 Wherein 
each of said brush heads is movably mounted in a rotational 
manner, and said drive pin being perpendicular to the aXis of 
rotation of said ?rst brush head. 

17. An electric toothbrush according to claim 6 Wherein 
each of said brush heads is movable in a rotational manner, 
each of said brush heads having an outer surface rotatable in 
a plane, and said plane of said second brush head being at 
an angle to said plane of said ?rst brush head. 

18. An electric toothbrush according to claim 17 Wherein 
said plane of said second brush head is inclined inWardly 
toWard said plane of said ?rst brush head. 

19. An electric toothbrush according to claim 6 Wherein 
said ?rst brush head and said second brush head are mounted 
in a brush head holder, said electric motor being mounted in 
a holloW housing, and said brush head holder being detach 
ably mounted to said housing. 

20. A method of making and using an electric toothbrush 
comprising providing a holloW housing having an electric 
motor therein and a brush head holder at one end of the 
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housing, providing tWo sets of pivot structure on the brush 
head holder, mounting a brush head to each of the pivot 
structures, operatively connecting a drive shaft to the electric 
motor and to one of the brush heads, providing a drive pin 
Which is separate and distinct from the drive shaft, mounting 
one end of the drive pin to one of the brush heads, disposing 
the drive pin from the one brush into a guide slot of the other 
brush head Without any underlying support structure for the 
drive pin betWeen the brush heads, actuating the motor to 
rotate the drive shaft, causing the rotating drive shaft to 
rotate the brush operatively connected to the drive shaft and 
to thereby cause movement of the drive pin, and using the 
moving drive pin to rotate the other of the brush heads. 

21. The method of claim 20 Wherein the drive pin is ?Xed 
to the brush head Which is operatively connected to the drive 
shaft and the guide slot is in the other brush head. 

22. The method of claim 20 including operatively con 
necting the drive shaft to the brush head located closer to the 
motor than the other brush head. 

23. The method of claim 20 including rotating the brush 
heads in an oscillating clockWise and counterclockwise 
directions. 


