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MECHANICALLY-DRIVEN TOOTHBRUSH 
WITH IMPROVED BRUSHING ACTION 

FIELD OF THE INVENTION 

The present invention relates to toothbrushes, in particular 
to mechanically-driven toothbrushes, such as, e.g., electric 
toothbrushes poWered by rechargeable batteries that poWer 
an electric motor that in turn drives the toothbrush head. 

BACKGROUND OF THE INVENTION 

There eXist a great variety of tooth-brushing techniques as 
Well as of toothbrushes of both manual and mechanically 
driven types. In general, almost all knoWn techniques rec 
ommend to brush the outer surfaces of the teeth in the 
sideWise direction, i.e., in the transverse direction of the 
teeth. Such cleaning technique does not provide efficient 
removal of plaque from betWeen the teeth since the bristles 
Will simply slide over the spaces betWeen the adjacent teeth 
and Will not penetrate deep into these spaces. Brushing in a 
vertical direction of the teeth is recommended only for the 
inner surfaces of the front teeth. 

Almost all eXisting electrically-driven toothbrushes are 
designed based on the above concept of sideWise brushing. 
In terms of movements of the toothbrush head, the existing 
electric toothbrushes can be divided into brushes With rotary 
or spinning movement of the brush head and linearly 
reciprocating brushy heads. US. Pat. No. 5,974,615 issued 
in 1999 to A. SchWartZ-Hartmann, et al. discloses an electric 
toothbrush, Which incorporates a handle and a brush attach 
ment. The handle houses an electric motor. Through a 
conversion gear and cranking mechanism, rotation of the 
shaft of the motor is converted into alternating rotations of 
the shaft, Which are transmitted via an intermediate shaft of 
the brush attachment, connectable to the drive, to the brush 
head. Through a special cam mechanism the intermediate 
shaft, and hence, the brush head, also performs stroke 
motion in the direction transverse to the longitudinal direc 
tion of the shaft. The frequency of the stroke movement is 
higher than the frequency of the rotary movement. In 
operation, the brush head is oriented With the bristle ends 
facing the surfaces of the teeth. The stroke movement serves 
for a poking action of the bristles, Which serves to loosen 
plaque from dental surfaces. The rotary movement serves to 
Wipe aWay plaque loosened from the dental surfaces. 
HoWever, because of the rotation of the brush head, the 
poking motion of the brush is not very efficient. The poking 
effect of the poking motion is also insuf?cient since the 
poking motions are linear in the direction perpendicular to 
the surfaces of the teeth. In addition, the toothbrush of this 
type has the same disadvantages as those inherent in electric 
toothbrushes With the angular transmission, i.e., more com 
plicated structure and shorter service life. 

US. Pat. No. 5,613,258 issued in 1997 to P. Hil?nger et 
al. discloses an electric toothbrush With an angularly-driven 
brush head having a conically-shaped brush intended spe 
ci?cally for removing plaque accumulated betWeen the 
teeth. Along With disadvantages of the angular transmission, 
this toothbrush is intended for a speci?c operation and 
requires the use of a second general-purpose toothbrush. 

OBJECTS OF THE INVENTION 

It is an object of the invention to provide a mechanically 
driven toothbrush Without an angular transmission and With 
direct connection of the brush head to a driving shaft that 
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2 
performs alternating angular rotations transmitted to the 
coaXial brush head. Another object of the invention is to 
provide a toothbrush attachment connectable to a standard 
mechanically-driven toothbrush handle that incorporates a 
drive motor With the shaft projecting from the handle and 
performing alternating angular rotations. Still another object 
is to provide a mechanically-driven toothbrush With a brush 
head that imitates movements of a toothpick for efficient 
removal of plaque from the spaced betWeen the teeth. 
Another object is to provide a mechanically-driven tooth 
brush With a brush head intended for brushing in an up-and 
doWn direction over the tooth surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially-sectional side vieW of the 
mechanically-driven toothbrush made in accordance With 
one embodiment of the invention. 

FIG. 2 is a longitudinal sectional vieW of a knoWn 
toothbrush attachment disconnected from the standard 
handle to Which the toothbrush attachment of the present 
invention is connected. 

FIG. 3 is a vieW in the direction of arroW A of FIG. 1. 

FIG. 4 is a top vieW illustrating position of the brush head 
of the invention during brushing. 

FIG. 5 is a sectional vieW along line V—V of FIG. 4. 

FIG. 6 is a partially sectional side vieW of the 
mechanically-driven toothbrush made in accordance With 
the second embodiment of the invention, in Which the 
toothbrush head is connected directly to the output end of the 
intermediate shaft projecting from the handle. 

FIG. 7 is a partially sectional side vieW of the 
mechanically-driven toothbrush made in accordance With 
the third embodiment of the invention, in Which the tooth 
brush head is made integrally With the output end of the 
intermediate shaft projecting from the handle. 

SUMMARY OF THE INVENTION 

A mechanically-driven toothbrush of the invention con 
sists of a handle that contains a driving motor and a 
conversion mechanism and a toothbrush attachment, Which 
is removably connected to the handle and contains an 
intermediate shaft connectable to the output shaft of the 
conversion mechanism. The handle With the conversion 
mechanism and the drive motor, e.g., an electric motor 
driven from a chargeable battery, may comprise a standard, 
commercially produced unit With the output end of the 
conversion mechanism performing alternating rotary move 
ments. The toothbrush attachment is made in the form of a 
conventional toothbrush head Without any angular transmis 
sion. The tail of the head is connected With the output end 
of the conversion mechanism by a coupling Which has a 
locking element for engagement With an appropriate locking 
element on the output end of the conversion mechanism. The 
connection portion is covered by a protective sleeve that can 
be removably connected to the front end of the handle. The 
tail portion of the toothbrush head is coaXial and Well 
balanced With the rotating mechanisms and mass of the 
handle. In accordance With another embodiment, the pro 
tective sleeve can be molded integrally With the housing of 
the handle and the toothbrush head can be rigidly connected 
directly to the output end of the conversion mechanism. In 
operation, the toothbrush head performs alternating rotary 
movements in the plane perpendicular to the longitudinal 
aXis of the toothbrush, While the user moves the toothbrush 
up and doWn in the vertical directions of the teeth. SWinging 
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motions of bristles not only ef?ciently brush the surfaces of 
the teeth, but also penetrate into the spaces betWeen the 
teeth. Ef?cient removal of the plaque from the spaces 
betWeen the teeth is achieved due to the fact that motions of 
the bristles imitate motions of a toothpick When the latter is 
used for poking the plaque from the intertooth spaces. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The applicant has found that, in contrast to a generally 
used practice of tooth brushing in a sideWise direction, the 
teeth can be cleaned more efficiently and plaque can be more 
efficiently removed from spaces betWeen the teeth if the 
teeth are brushed in an up-and-doWn direction. Keeping this 
in mind, the applicant has developed a neW mechanically 
driven toothbrush Which can be easily and inexpensively 
produced by connecting a simple toothbrush attachment to a 
standard handle that incorporates a drive and conversion 
mechanisms. 

The invention Will be illustrated With reference to an 
electric toothbrush, Which is shoWn in a partially-sectional 
side vieW in FIG. 1. The toothbrush as a Whole is designated 
by reference numeral 20. The electric toothbrush 20 consists 
of a handle 22, Which may be a standard and commercially 
produced unit, and a toothbrush attachment 24 removably 
connectable to the output end of the intermediate shaft 26 of 
the conversion mechanism (not shoWn) located in the handle 
22. 

The handle 22 suitable for use in the toothbrush 20 of the 
embodiment shoWn in FIG. 1 may comprise a standard unit 
commercially produced, e.g., by Braun AG, Germany. 
Details of such a unit are shoWn and described, e.g., in 
aforementioned US. Pat. No. 5,974,615. Reference to this 
unit is given herein only as an example and any other 
standard handle that incorporates a drive motor With alter 
nating rotary motions of the output shaft is suitable for the 
purposes of the invention. The drive mechanism described in 
US. Pat. No. 5,974,615 consists of a battery-driven electric 
motor housed in plastic handle and having an output shaft 
that supports a pinion engaged With a gear Wheel, Which 
converts, via a cranking mechanism of the converter, rota 
tions of the shaft of the motor into reciprocating rotations of 
the intermediate shaft 26 (FIG. 1). 

In the embodiment shoWn in FIG. 1, the end of the 
intermediate shaft 26 that projects from the handle 22 has a 
?at 28 and a locking recess 30. Atoothbrush head 32 consists 
of a head portion 34 (e.g., in the form of a conventional 
manual toothbrush head, With bristles 36) and a tail portion 
38, Which can be made of metal and has a ?at 40 placed onto 
the ?at 28 at the end of the intermediate shaft 26. In a cross 
section through the ?ats 28 and 40 both connected portions 
form a complete circle With the diameter equal to the 
diameter of the intermediate shaft 26. The tail portion 38 can 
be rigidly connected to the plastic head 34 by gluing or by 
fusion so that the head 34 With the bristles 36 form an 
integral unit With the tail portion 38 and move together With 
this portion. A recess 42, similar to the recess 30, is formed 
also on the outer surface of the tail portion 38. 

The tail portion 38 and the end of the intermediate shaft 
26 are interconnected by means of a coupling sleeve 44, 
Which has on its inner surface snapping projections 46 and 
48 that snaps into the respective recesses 30 and 42 formed 
on the outer surfaces of the intermediate shaft 26 and the tail 
portion 38 of the toothbrush head 34. 

The coupling sleeve 44 and the exposed surfaces of the 
intermediate shaft 26 and the tail portion 38 are covered by 
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an external protective sleeve 50, Which protects the afore 
mentioned exposed surfaces from contamination With 
toothpaste, pieces of food, plaque, disconnected or broken 
bristles, etc. 

The protective sleeve 50 is removably connected to the 
front end 52 of the handle 20, e.g., by a bayonet-type 
connection, Which in FIG. 1 is shoWn conventionally as a pin 
54 on the inner surface of the protective sleeve 44 that can 
be inserted into the L-shaped slot on the surface of the front 
end 52 and ?xed by turning by guiding the pin 52 in the slot 
(not shoWn). 
The construction of the toothbrush shoWn in FIG. 1 relates 

to an embodiment of the invention With interchangeable 
toothbrush attachments. The attachment 24 shoWn in FIG. 1 
is the one having direct linear connection of the head 34 to 
the handle 22 so that the head 34 performs alternating 
rotations integrally With the shaft 26 in a plane perpendicular 
to an axis parallel to or coaxial to the longitudinal axis X—X 
of the toothbrush. In the context of the present invention, the 
term “parallel to” covers the term “coaxial to” as a speci?c 
case of the parallel axis Which has Zero eccentricity With 
respect to the axis X—X and has a direction coinciding With 
the longitudinal axis X—X of the handle. Coaxial arrange 
ment of the toothbrush head 34 With respect to the axis 
X—X is preferable for balanced alternating rotations of the 
head With minimal level of undesired vibrations. 

FIG. 2 is a longitudinal sectional vieW of a knoWn 
toothbrush attachment 56 disconnectable from the standard 
handle 22, to Which the toothbrush attachment 24 of the 
present invention is connected. The toothbrush attachment 
may be of the type described in aforementioned U.S. Pat. 
No. 5,974,615 and contains an angular transmission formed 
by a bevel gear 58 (FIG. 2) attached to the distal end of the 
intermediate shaft 60 and a bevel gear 62 secured on a 
transverse axle 64, Which is arranged perpendicular to the 
shaft 60 and supports a round bristle holder 66 With bristles 
68. The tail portion 70 of the shaft 60 is the same as the tail 
portion 38 of the attachment 24 of the invention. 

In operation, the intermediate shaft 26 of the conversion 
mechanism performs alternating rotary motions. When the 
toothbrush attachment 24 is connected to the shaft 26 via the 
coupling sleeve 44, the toothbrush head 34 moves integrally 
With the shaft 26, i.e., performs alternating rotary motions. 
These motions are more clearly shoWn by a double-sides 
arroW B in FIG. 3, Which is a vieW in the direction of arroW 
A in FIG. 1. These sWinging motions occur in the plane 
perpendicular to the longitudinal axis X—X of the tooth 
brush 20, While the user moves the toothbrush up and doWn 
in the vertical directions of the teeth, as shoWn in by a 
double-sided arroW C in FIG. 4, Which is a top vieW 
illustrating position of the brush head 34 of the invention 
during brushing. Reference numerals T1 and T2 illustrates 
an outer side of the adjacent teeth. 

SWinging motions of the bristles 36 not only ef?ciently 
brush the surfaces of the teeth, but also penetrate into the 
spaces 72 betWeen the teeth T1 and T2. Ef?cient removal of 
the plaque 74 from the spaces 72 betWeen the teeth is 
achieved due to the fact that motions of the bristles imitate 
motions of a toothpick When the latter is used for poking the 
plaque from the intertooth spaces. This is shoWn in FIG. 5, 
Which is a sectional vieW along the line V—V of FIG. 4. 
Reference numeral 36a designate a portion of the bristles 36 
Which penetrated deep into the space 72 betWeen the teeth to 
the depth “t”. 

FIG. 6 is a partially sectional side vieW of the 
mechanically-driven toothbrush 76 made in accordance With 
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the second embodiment of the invention, in Which the 
toothbrush head 78 With bristles 79 is connected directly to 
the output end of the intermediate shaft 80 projecting from 
the handle 82. The head 78 has a noncircular opening 84, and 
the end of the shaft 80, Which has a cross-section corre 
sponding to that of the opening 84, is inserted into the 
opening 84 and is locked therein by a locking mechanism 
86, e.g., a spring-loaded ball 87 in the head 78 that snaps into 
the recess 89 of the shaft 80. The toothbrush of this embodi 
ment operates in the same manner as the one shoWn in FIG. 
1, since the head 78 With the bristles Will perform alternating 
rotary motions together With the shaft 80. 

FIG. 7 is a partially sectional side vieW of the 
mechanically-driven toothbrush 90 made in accordance With 
the third embodiment of the invention, in Which the tooth 
brush head 92 With the bristles 94 is made integrally With the 
output end of the intermediate shaft 96 in the handle 98. The 
toothbrush of this embodiment operates in the same manner 
as the one shoWn in FIG. 1, since the head 92 With the 
bristles Will perform alternating rotary motions together With 
the shaft 96. The embodiment of FIG. 7 is suitable for 
disposable electric brushes Which can be manufactured 
inexpensively in mass production. 

Thus it has been shoWn that the invention provides a 
mechanically-driven toothbrush Without an angular trans 
mission and With direct connection of the brush head to a 
driving shaft that performs alternating angular rotations 
transmitted to the coaXial brush head. In accordance With 
one embodiment, a toothbrush attachment is connectable to 
a standard mechanically-driven toothbrush handle that 
incorporates a drive motor With the shaft projecting from the 
handle and performing alternating angular rotations. In 
accordance With another embodiment, the toothbrush head 
can be connected directly to the output shaft of the conver 
sion mechanism projecting from the handle. In accordance 
With the third embodiment, the brush head is made integrally 
With the output shaft of the conversion mechanism project 
ing from the handle. In all embodiments, the toothbrush 
head performs alternating rotary motions and thus imitates 
motions of a toothpick for ef?cient removal of plaque from 
the spaced betWeen the teeth. The toothbrush of the inven 
tion is convenient for brushing in the up-and-doWn direction 
of the teeth. 

Although the invention has been described With reference 
to speci?c embodiments, it is understood that this embodi 
ment should not be construed as limiting the application of 
the invention, and various changes and modi?cations are 
possible, provided they do not depart from the scope of the 
patent claims. For eXample, the brush handles and tooth 
brush heads may have con?gurations and shapes different 
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from those shoWn in the draWings. Drive can be carried out 
from a battery-charged motor or from a conventional utility 
poWer supply, or from a motor different from electric motor, 
e.g., from a spring-loaded mechanism, etc. Attachments can 
be connected through mechanisms different from those 
shoWn in the draWings. The bristles on the head may have 
different arrangements, orientations, and combinations. The 
heads may have a round, rectangular, or oval shape. 
What is claimed is: 
1. A mechanically-driven toothbrush With improved 

brushing action, comprising: 
a handle Which has a longitudinal aXis and contains a 

drive motor With a conversion mechanism for convert 
ing rotation of said drive motor into reciprocating 
rotary motions, said conversion mechanism having an 
output shaft that is oriented in the direction parallel to 
said longitudinal aXis and projects from said handle and 
performs said reciprocating rotary motions, and a 
toothbrush head With bristles; and 

means for connecting said output shaft to said toothbrush 
head for transmitting said reciprocating rotary motions 
to said toothbrush head With rotation around an aXis 
parallel to said longitudinal axis; 

said drive motor being an electric motor; 

said toothbrush head being connected to said output shaft 
via a disconnectable attachment, Wherein said output 
shaft has a ?rst connection member, said disconnect 
able attachment comprising a coupling With a ?rst 
locking member and With a second locking member, 
said toothbrush head having a second connection 
member, said ?rst locking member being connectable 
to said ?rst connection member of said output shaft, 
and said second locking member being connectable to 
said second connection member of said toothbrush 
head; 

said coupling comprising a sleeve having an outer surface 
and an inner surface, said ?rst locking member and said 
second locking member comprising snapping projec 
tions on said inner surface, and Wherein said ?rst 
connection member and said second connection mem 
ber comprising recesses engageable With said snapping 
projections. 

2. The mechanically-driven toothbrush of claim 1, further 
comprising a protective sleeve, Which covers said coupling 
and is connectable to said handle. 

3. The mechanically-driven toothbrush of claim 1, 
Wherein said toothbrush is a disposable toothbrush. 

* * * * * 


