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(57) Abstract: The present invention relates to an automatic toothbrush that can be used for cleaning one’s teeth by converting
&\ elastic energy of a spiral spring into rotational energy. The present invention comprises a clutch section including a ratchet drum
& (5) on which a plurality of ratchets (9) are elastically mounted by a spring (10), a switch (4) which has a braking unit (7) and a
stopper (8) fixedly mounted thereon, and a ratchet recess drum (6) which has a plurality of ratchet recesses (11) formed on the
inner circumferential surface thereof and a plurality of stopper recesses (12) formed on the outer circumferential surface thereof;
a toothbrush head driving section including a large gear (14) mounted on a second shaft (13) connected to the central portion of
the ratchet recess drum (6), a small gear (16) to which a toothbrush head driving shaft (15) is fixed at one end, and a cone-shaped
toothbrush head (19) with bristles having a square coupling mechanism (18) thereon; and a spiral spring winding section including
a grip (20) formed on the end portion of the toothbrush body (1), a first large gear (21) coupled to the grip (20), a first small gear
(22) engaged with the first large gear (21), a second large gear (23) coupled to the first small gear (22), and a second small gear (24)
engaed with the second large gear (23) and rotatably mounted on the first shaft (3).
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AUTOMATIC TOOTHBRUSH

Technical Field

The present invention relates to an automatic toothbrush, and more
particularly, to an automatic toothbrush which can be used for cleaning one’s teeth
by converting elastic energy of a spiral spring into rotational energy to rotate a

toothbrush head.

Background Art

In general, a toothbrush has an elongated handle and a toothbrush head
with bristles formed on a front end of the handle and is used in such a way that a
user holds the handle in hand and brushes his/her teeth with the bristles of the
toothbrush head to remove food particles and dental plaque on or between his/her
teeth.

For such a toothbrush, since the teeth and gum may be damaged acéording
to the degree of a force applied to the toothbrush head and the direction in which
the user rubs the teeth with the bristles while grasping the handle, he/she has to
pay a great attention to the brushing of teeth. Further, it has been known that
he/she’d better brush his/her teeth upwardly and downwardly in order to keep
them healthy.

The way of brushing the teeth upwardly and downwardly, however, is very
inconvenient and necessarily requires much time and efforts for the user to be
accustomed thereto.

Therefore, for the purpose of solving the aforementioned problems, there
has been distributed an automatic toothbrush which can clean the teeth and protect

the teeth and gum as well.
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The conventional automatic toothbrush is largely classified into two type
toothbrushes, i.e., one which rotates the bristles thereof using a storage battery or a
dry battery and the other which rotates the bristles using a hydraulic pressure.

In particular, the battery-powered automatic toothbrush is effective in
cleaning the teeth since the bristles of the toothbrush rotate by means of a motor.

However, the conventional battery-powered automatic toothbrush has a
disadvantage of high purchasing costs since a reducer and a battery charger
including the motor are also needed. It has another disadvantage of requiring a
cost of maintenance since it utilizes electricity and the battery to drive the motor.
It has still another disadvantage of increasing the possibility of failure unless
measures for waterproofing, insect-proofing, and electric discharge are taken.

In the meantime, the hydraulically actuated toothbrush can be used without
electricity. But, it is complex in structure due to the use of a hose and water, and

fails to put to practical use due to troublesomeness in use.

Disclosure of Invention

Accordingly, the present invention is directed to an automatic toothbrush
that substantially obviates one or more problems due to limitations and
disadvantages of the related art.

An object of the present invention is to provide an automatic toothbrush
which can be used for cleaning one’s teeth in such a manner that a plurality of
large and small gears and a spiral spring are installed inside a toothbrush body to
be coupled to a cone-shaped toothbrush head with bristles, the spiral spring is
manually wound to produce elastic energy, and then the elastic energy of the spiral
spring is converted into rotational energy upon brushing the teeth to rotate the
cone-shaped toothbrush head.

Additional advantages, objects, and features of the invention will be set

forth in part in the description which follows and in part will become apparent to
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those having ordinary skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and other advantages of the
invention may be realized and attained by the structure particularly pointed out in
the written description and claims hereof as well as the appended drawings.

To achieve these objects and other advantages and in accordance with the
purpose of the invention, as embodied and broadly described herein, there is
provided an automatic toothbrush comprising: a clutch section including a ratchet
drum on which a plurality of ratchets are elastically mounted by a spring in such a
manner that the external end of a spiral spring is fixed to the inner wall of a
toothbrush body and the internal end of the spiral spring is fixed to a first shaft, a
switch which has a braking unit and a stopper fixedly mounted thereon, the
braking unit being mounted on the first shaft, and a ratchet recess drum which has
a plurality of ratchet recesses formed on the inner circumferential surface thereof
and a plurality of stopper recesses formed on the outer circumferential surface
thereof; a toothbrush head driving section including a large gear mounted on a
second shaft connected to the central portion of the ratchet recess drum, a small
gear to which a toothbrush head driving shaft is at one end fixed and which 1s
engaged with the large gear, the toothbrush head driving shaft having a square
recess formed at the other end thereof, and a cone-shaped toothbrush head on
which a square coupling mechanism is formed; and a spiral spring winding section
including a grip formed on the end portion of the toothbrush body, a first large
gear coupled to the grip, a first small gear engaged with the first large gear, a
second large gear coupled to the first small gear, and a second small gear engaged
with the second large gear and rotatably mounted on the first shaft which is fixed
to the internal end of the spiral spring.

It is to be understood that both the foregoing general description and the
following detailed description of the present invention are exemplary and
explanatory and are intended to provide further explanation of the invention as

claimed.
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Brief Description of the Drawings

Further objects and advantages of the invention can be more fully
understood from the following detailed description taken in conjunction with the
accompanying drawing in which:

FIG. 1 is a perspective view illustrating the outer construction of the
present invention;

FIG. 2 is a perspective view illustrating the inner construction of the
present invention;

FIG. 3 is a cross-sectional view illustrating the inner construction of the
present invention;

FIG. 4 is a cross-sectional view taken along the line A-A of FIG. 3;

FIGs. 5 and 6 are side views illustrating the states before and after a switch
is actuated according to the present invention, respectively; and

FIG. 7 is a cross-sectional view illustrating the coupling relation between a

toothbrush driving shaft and a cone-shaped toothbrush head.

Best Mode for Carrying Out the Invention

The present invention will now be described in detail in connection with
preferred embodiments with reference to the accompanying drawings. In the
drawings, the same or similar elements are denoted by the same reference
numerals even though they are depicted in different drawings.

Referring o the figures, the external end of a spiral spring 2 is fixed to the
inner wall of a toothbrush body 1 while the internal end of the spiral spring is
fixed to a first shaft 3. A spiral spring winding section is formed on one side of

the spiral spring 2 and a clutch section and a toothbrush head driving section are
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formed on the other side thereof opposite to the spiral spring winding section.

The clutch section includes an on-off switch 4, a ratchet drum 5, and a
ratchet recess drum 6. The on-off switch 4 includes a stopper 8 and a braking
unit 7 which is mounted on the first shaft 3 that connects the spiral spring 2 and
the ratchet drum 5.

A plurality of ratchets 9 mounted on the ratchet drum 5 are coupled to a
spring 10, such that they are maintained in a spread state unless an external force
is applied thereto.

The ratchet recess drum 6 has a plurality of ratchet recesses 11 formed on
the inner circumferential surface thereof so that the ratchets 9 can be inserted into
the ratchet recesses 11, and a plurality of stopper recesses 12 formed on the
external circumferential surface thereof.

The toothbrush head driving section includes a large gear 14 mounted on a
second shaft 13 connected to the central portion of the ratchet recess drum 6, a
small gear 16 to which a toothbrush head driving shaft 15 is at one end fixed and
which is engaged with the large gear 14, the toothbrush head driving shaft 15
having a square recess 17 formed at the other end thereof, and a cone-shaped
toothbrush head 19 with bristles having a square coupling mechanism 18 formed
thereon so that it is fitted into the square recess 17.

The spiral spring winding section includes a grip formed on the end
portion of the toothbrush body 1, a first large gear 21 coupled to the grip 20, a first
small gear 22 engaged with the first large gear 21, a second large gear 23 coupled
to the first small gear 22, and a second small gear 24 engaged with the second
large gear 23 and rotatably mounted on the first shaft 3 which is fixed to the
internal end of the spiral spring 2.

An unexplained reference numeral 50 denotes a cone-shaped toothbrush

head cover.
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The operation of the automatic toothbrush constructed as above will be
explained in detail hereinbelow.

Initially, as a pre-step for cleaning the teeth, a step for preparing for a
driving force for rotating the cone-shaped toothbrush head 19 is needed.

To do that, the switch 4 is pushed up to the position OFF such that the
stopper 8 is inserted into one of the stopper recesses 12 formed on the ratchet
recess drum 6, thereby preventing the ratchet drum 6 from rotating.

| In this state, when the grip 20 included in the spiral spring winding section
is turned, since the first large gear 21, the first small gear 22, the second large gear
23, and the second small gear 24 are engaged with one another, the first shaft 3 on
which the second small gear 24 is fixedly mounted rotates and thus the spiral
spring 2 fixed to the first shaft 3 is wound. At this moment, the ratchet drum 5
also rotates together. While the ratchets 9 rotate in a direction in which the
spring 10 is pressed down, if the rotation of the grip 20 is stopped, the ratchet
drum 5 and the ratchets 9 are forced to rotate in a reverse direction.

However, since the ratchets 9 are inserted into the ratchet recesses 11
while being spread by virtue of the elasticity of the spring, the spiral spring 2
doesn’t come loose.

In the above described operation, since the first and second large and small
gears are adopted to completely wind the spiral spring 2 and store the elasticity,
even though the grip is turned in a small number of times, the spiral spring 2 can
be fast wound.

In this state, when the user spreads toothpaste on the bristles of the cone-
shaped toothbrush head 19 and pulls down the switch 4 to the position ON to pull
out the stopper 8 which is inserted into one of the stopper recesses 12 formed on
the ratchet recess drum 6, the ratchet recess drum 6 rotates by means of the ratchet

recess 11, the ratchets 9 and the ratchet drum 5, which is mounted on the first shaft
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3, due to the elasticity stored in the spiral spring 2.

On account of the rotational energy obtained in this way, the small gear 16
coupled to the toothbrush head driving shaft 15 rotates through the large gear 14,
and finally the cone-shaped toothbrush head 19 coupled to the toothbrush head
driving shaft 15 rotates, whereby the user can brush his/her teeth.

Throughout the above operation, the rotation of the bristles of the cone-
shaped toothbrush head 19 at a suitable speed is determined based on the ratio of
the gears but can be affected by a frictional force of the braking unit 7 which is
disposed on the lower portion of the switch 4 and mounted on the first shaft 3. In
consequence, the proper rotational speed for brushing of teeth can be maintained.
After the user finishes the brushing, he/she pushes up the switch 4 to the position
OFF and inserts the stopper § to one of the stopper recesses 12 formed on the
ratchet recess drum 6 to fix the ratchet drum 5, thereby preventing the ratchet
drum from rotating.

The square recess 17 is formed on the other end of the toothbrush driving
shaft 15 and the square coupling mechanism 18 is formed on the cone-shaped
toothbrush head 19, so that the cone-shaped toothbrush head 19 can be easily

replaced with new one when being worn.

Industrial Applicability

As described above, the present invention has an advantage of being
inexpensively supplied since the large and small gears and the spiral spring are
wound to produce elastic energy and thereafter the elastic energy is converted into
rotational energy to rotate the cone-shaped toothbrush head, so that a user can
brush his/her teeth.

The present invention has a further advantage of being economically used
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since the costs of maintenance are not incurred.

The present invention has another advantage of being semi-permanently
used since it is strong enough to resist damp and insects and the cone-shaped
toothbrush head can be replaced.

The present invention has yet another advantage of helping the user to keep
one’s teeth and gum healthy since the cone-shaped toothbrush head rotates and the
user can properly brush his/her teeth in a natural way.

While the present invention has been described with reference to the
particular illustrative embodiments, it is not to be restricted by the embodiments
but only by the appended claims. It is to be appreciated that those skilled in the
art can change or modify the embodiments without departing from the scope and

spirit of the present invention.
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What Is Claimed Is:

1. An automatic toothbrush, comprising:

a clutch section including a ratchet drum(5) on which a plurality of
ratchets(9) are elastically mounted by a spring(10) in such a manner that the
external end of a spiral spring(2) is fixed to the inner wall of a toothbrush body(1)
and the internal end of the spiral spring(2) is fixed to a first shaft(3), a switch(4)
which has a braking unit(7) and a stopper(8) fixedly mounted thereon, the braking
unit(7) being mounted on the first shaft(3), and a ratchet recess drum(6) which has
a plurality of ratchet recesses(11) formed on the inner circumferential surface
thereof and a plurality of stopper recesses(12) formed on the outer circumferential
surface thereof;

a toothbrush head driving section including a large gear(14) mounted on a
second shaft(13) connected to the central portion of the ratchet recess drum(6), a
small gear(16) to which a toothbrush head driving shaft(15) is at one end fixed
and which is engaged with the large gear(14), the toothbrush head driving
shaft(15) having a square recess(17) formed at the other end thereof, and a cone-
shaped toothbrush head(19) with bristles having a square coupling mechanism(18)
formed thereon so that it is fitted into the square recess; and

a spiral spring winding section including a grip(20) formed on the end
portion of the toothbrush body(1), a first large gear(21) coupled to the grip(20), a
first small gear(22) engaged with the first large gear(21), a second large gear(23)
coupled to the first small gear(22), and a second small gear(24) engaged with the
second large gear(23) and rotatably mounted on the first shaft(3) which is fixed to

the internal end of the spiral spring(2).
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