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(54) ELECTRIC MASCARA BRUSH THAT CAN VIBRATE AND COUNTER ROTATE

(57)  The present invention recites an electric mas-
cara brush that can vibrate and counter rotate. The brush
includes a main body, a rod and a bottle. The main body
defines a receiving space therein. The main body has a
power source and a reversible DC motor which are dis-
posed in the receiving space. The power source electri-
cally connects to the DC motor. An automatic power off
IC connects the power source to the DC motor. The DC
motor includes a rotor and an axle about which the rotor
rotates. At least one counterweight block is disposed on

the rotor so that a center of mass of the rotor is offset
from the axle. The rod has a first end directly or indirectly
attached to the axle in a rotational operative relationship
and a second end attached with an applicator head. The
bottle defines a liquid chamber and an opening. The
opening communicates with the liquid chamber, and the
rod extending into the liquid chamber through the open-
ing. The rod is sleeved with a gasket, so that the gasket
blocks the opening and seals the liquid chamber when
the main body is affixed to the bottle.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentinventionrelatestoan electricmas-
cara brush, and more particularly to an electric mascara
brush that can vibrate and counter rotate.

Description of the Prior Art

[0002] Some of the conventional electric mascara
brushes have a vibration motor, which has an axle at-
tached with a counterweight block. As such, the counter-
weight block provides the axle with a centrifugal force
and makes the axle to vibrate.

[0003] In addition, the conventional brushes have a
rod extending into a bottle containing mascara liquid.
Such mascara liquid sometimes permeates into threads
of the bottle or gaps between the bottle and the brush,
gumming the brush in the bottle.

[0004] The main object of the present invention is to
modify conventional electric mascara brushes to fulfill
user’s needs.

SUMMARY OF THE INVENTION

[0005] The main object of the present invention is to
provide an electric mascara brush that can vibrate and
counter rotate.

[0006] To achieve the above and other objects, an
electric mascara brush of the present invention includes
a main body, a rod and a bottle. The main body defines
a receiving space therein and has a power source and a
reversible DC motor disposed in the receiving space. The
power source electrically connects to the DC motor,
which includes a rotor and an axle about which the rotor
rotates. An automatic power off IC connects the power
source to the DC motor. Atleast one counterweight block
is disposed on the rotor so that a center of mass of the
rotor is offset from the axle. The rod has a first end directly
or indirectly attached to the axle in a rotational operative
relationship and a second end attached with an applicator
head. The bottle defines a liquid chamber and an opening
disposed on one end of the bottle. The opening commu-
nicates with the liquid chamber, and the rod extends into
the liquid chamber through the opening.

[0007] The rod is sleeved with a gasket, so that the
gasket blocks the opening and seals the liquid chamber
when the main body is affixed to the bottle. As such, the
rod can be driven by the DC motor to vibrate as well as
rotate, and the mascara liquid in the liquid chamber does
not leak due to the gasket. Therefore, the users’ needs
can be satisfied.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 is a breakdown drawing showing an electric
mascara brush of the present invention;

Fig. 2 is a combination drawing showing an electric
mascara brush of the present invention;

Fig. 3 is a profile showing an electric mascara brush
of the present invention;

Fig. 3Ais a profile showing a main body of the present
invention;

Fig. 3B is a profile showing a DC motor of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] The present invention will become more obvi-
ous from the following description when taken in connec-
tion with the accompanying drawings, which show, for
purpose of illustrations only, the preferred embodiment
(s) in accordance with the present invention.

[0010] Please refer to Fig. 1 to Fig. 3. An electric mas-
cara brush that can vibrate and counter rotate includes
a main body 1, arod 2, a bottle 3, a collar 4 and an end
cap 5. The brush may further include a hand grip 8 sleev-
ing around the main body 1 and the collar 4.

[0011] The main body 1 defines a receiving space 11
therein and has a power source 14 and a reversible DC
motor 12 which are disposed in the receiving space 11,
in which the power source 14 electrically connects to the
reversible DC motor 12. Preferably, a switch 13 is dis-
posed between the power source 14 and the DC motor
12. The switch 13 selectively electrically connects the
power source 14 with the DC motor 12 and controls a
direction of a current flow of the DC motor 12, so that the
DC motor 12 selectively turns normally or reversely. In
other words, the switch 13 is preferably provides three
adjusting positions, which are a close position, a normal
position and a reverse position, for the user to choose
from. The DC motor 12 includes a rotor 121 and an axle
122, and may further include a stator (field magnet), a
brush and a rectifier. The rotor 121 can rotate about the
axle 122, and it is provided with at least one counter-
weight block 123 so that the center of mass of the rotor
121 is offset from the axle 122. As shown in Fig. 3B, the
rotor 121 of the present embodiment includes three wind-
ing sets 124, each of which makes an angle of 120 de-
grees to its adjacent one. A gap 125 is defined between
every two of the winding sets 124, and the counterweight
blocks 123 are disposed in two of the gaps 125 so as to
make the center of mass of the rotor offset from the axle
122. Furthermore, the main body 1 includes an upper
part 101 and a lower part 102 pivoting to the upper part
101 so thatthe main body 1 can be opened. The receiving
space 11 is, therefore, defined between the upper and
lower parts 101 and 102. When the power source runs
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dead, the user can simply replace a new one after with-
drawing the end cap 5 and opening the upper or lower
part 101, 102. In addition, an annular rim may axially
extend from a front end of the main body 1 toward the
bottle 3, as shown in Fig. 3, or the annular rim may extend
from the collar 4 toward the bottle 3 instead, as shown
in Fig. 1.

[0012] The rod 2 has a first end 21 and a second end
22, in which the first end 21 is directly or indirectly at-
tached to the axle 122 in a rotational operative relation-
ship, and the second end 22 is attached with an applicator
head 23. Thus, the rod 2 is rotated when the axle 122
rotates. Adeceleration mechanism 6 is provided between
the axle 122 and the rod 2 to adjust the revolution ratio
of the rod 2 and the axle 122. A connector 7 is then pro-
vided between the deceleration mechanism 6 and the
rod 2. In the present embodiment, the connector 7 and
the rod 2 is formed in one-piece, yet the two elements
may be separately formed. The deceleration mechanism
6 has a non-circular axle 61, and the connector 7 (or the
first end 21 of the rod 2) is formed with a non-circular
bore 71 to receive the non-circular axle 61 therein, so
that the rod 2 and the non-circular axle 61 can be in a
rotational operative relationship, more particularly, can
rotate simultaneously. The rod 2 is further sleeved with
a gasket 24, so that the gasket 24 can block the opening
32 of the bottle 3 and seals the liquid chamber 31 when
the main body 1 is affixed to the bottle 3. More specifically,
the rod 2 is formed with a waist portion 25 with a smaller
diameter, and the gasket 24 has a joint section 241 and
a skirt section 242. The joint section 241 has a bore di-
ameter corresponding to the waist portion 25, and the
skirt section 242 has a bore diameter larger than that of
the joint section 241. Thus the joint section 241 sleeves
around the waist portion 25 and the gasket 24 is affixed
on the rod 2. Moreover, the rod 2 is further formed with
a neck portion 26 with a smaller diameter, and the neck
portion 26 locates between the waist portion 25 and the
applicator head 23.

[0013] The bottle 3 defines a liquid chamber 31 and
an opening 32 disposed on one end of the bottle 3. The
opening 32 communicates with the liquid chamber 31.
The rod 2 extends into the liquid chamber 31 through the
opening 32. More specifically, the opening 32 is disposed
with an annular wiper 33 through which the rod 2 extends
into the liquid chamber 31, in which the wiper 33 and the
gasket 24 are both made from soft resilient material. A
front end of the skirt section 24 seals the wiper 33 when
the main body 1 is affixed to the bottle 3. And preferably,
the hardness of the gasket 24 is bigger than that of the
wiper 33 so as to achieve better sealing effect. The wiper
33 has a bore diameter corresponding to the rod 2 to
wipe off the mascara liquid adhered to the rod 2. When
the neck portion 26 is passing through the opening 32,
the air can flow into the liquid chamber 31 via the neck
portion 26 so that vacuum environment can be prevented
in the liquid chamber 31, and the rod 2 can be easily
drawn out of the bottle 3.
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[0014] The collar 4 is disposed at a front end of the
main body 1, and the collar 4 is formed with inner threads.
The bottle 3 is formed with outer threads around the open-
ing 32 to mate with the inner threads of the collar 4. More
specifically, the collar 4 defines a larger-diametered bore
41 and a small-diametered bore 42 which communicate
with each other. The collar 4 has an inner wall 43 away
from the bottle 3, and the smaller-diametered bore 42 is
formed on the inner wall 43. The collar 4 is further formed
with an annular rim 44 surrounding the smaller-diame-
tered bore 42 and extending from the inner wall 43 toward
the bottle 3. The skirt section 242 of the gasket 24 sleeves
around the annular rim 44 to further prohibit the mascara
liquid from entering the receiving space 11 of the main
body 1.

[0015] The end cap 5 rotatably sleeves around the
main body 1, and the end cap 5 has an inner surface
being formed with two protrusions 51, as shown in Fig.
2. The main body 1 is formed with a transverse slot 15,
and the switch 13 is slidably disposed in the slot 15 and
is sandwiched between the protrusions 51, as shown in
Fig. 3A. As such, the protrusions 51 drive the switch 13
to slide along the slot 15 as the end cap 5 is turned,
thereby the switch 13 selectively electrically connects the
power source 14 with the DC motor 12 and controls the
direction of the current flow. The inner surface of the end
cap 5 is formed with several round grooves, and the main
body 1 has an outer surface being formed with a point
selectively engaging with one of the round grooves. Pref-
erably, as the point locates at one of the grooves, the
switch 13 locates either at the close position, the normal
position or the reverse position. Further, a connecting
means is provided between the end cap 5 and the main
body 1 to combine these two elements together.

[0016] In addition, an automatic power off (APO) IC is
provided to connect the power source with the DC motor.
The APO IC is used to detect whether the DC motor func-
tions well or not. In some occasions, the DC motor may
runidle when the gasket is tightly engaged with the wiper.
Thus, the APO IC can automatically power off the DC
motor to prevent it from damage.

[0017] Insummarization, the counterweight blocks are
disposed on the rotor instead of the axle, so that he DC
motor may have a smaller volume and become vibrata-
ble. The gasket is advantageous in prohibiting the mas-
cara liquid from leakage. As a result, the mascara liquid
will have little chance to coagulate between the threads
or between the rotatable element and the non-rotatable
element, which will further reduce the possibility of mal-
functions of the electric mascara brush.

1. An electric mascara brush that can vibrate and
counter rotate, characterized in comprising:

a main body, defining a receiving space therein,
the main body having a power source and a re-
versible DC motor disposed in the receiving
space, the power source electrically connecting
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to the DC motor, the DC motor comprising a rotor
and an axle about which the rotor rotates, where-
in at least one counterweight block is disposed
on the rotor so that a center of mass of the rotor
is offset from the axle;

a rod, having a first end directly or indirectly at-
tached to the axle in a rotational operative rela-
tionship and a second end attached with an ap-
plicator head;

a bottle, defining a liquid chamber and an open-
ing disposed on one end of the bottle, the open-
ing communicating with the liquid chamber, the
rod extending into the liquid chamber through
the opening;

wherein the rod is sleeved with a gasket, so that
the gasket blocks the opening and seals the lig-
uid chamber when the main body is affixed to
the bottle.

2. The brush of claim 1, characterized in that a de-
celeration mechanism connects the axle with the rod.
3. The brush of claim 2, characterized in that a con-
nector connects the deceleration mechanism with
the rod.

4. The brush of claim 1, characterized in that a switch
is disposed between the power source and the DC
motor, the switch selectively electrically connects the
power source with the DC motor and controls a di-
rection of a current flow, so that the DC motor selec-
tively turns normally or reversely.

5. The brush of claim 1, characterized in that the rod
has a waist portion with a smaller diameter, the gas-
ket has a joint section and a skirt section, the joint
section has a bore diameter corresponding to the
waist portion, and the skirt section has a bore diam-
eter larger than that of the joint section, the joint sec-
tion sleeves around the waist portion.

6. The brush of claim 5, characterized in that the
brush further comprises a collar disposed at a front
end of the main body, the collar is formed with inner
threads;

wherein the bottle is formed with outer threads
around the opening to mate with the inner threads
of the collar, and the opening is disposed with an
annular wiper through which the rod extends into the
liquid chamber, a front end of the skirt section seals
the wiper when the main body is affixed to the bottle.
7. The brush of claim 6, characterized in that the
collar defines a larger-diametered bore and a small-
er-diametered bore which communicate with each
other, the collar has an inner wall where the smaller-
diametered bore is formed, the inner wall locates re-
mote from the bottle, the collar is further formed with
an annular rim surrounding the smaller-diametered
bore and extending from the inner wall toward the
bottle, the skirt section of the gasket sleeves around
the annular rim.

8. The brush of claim 2, characterized in that the
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deceleration mechanism having a non-circular axle,
the first end of the rod is formed with a non-circular
bore to receive the non-circular axle, so that the rod
and the non-circular axle are in a rotational operative
relationship.

9. The brush of claim 4, characterized in that the
brush further comprises an end cap rotatably sleev-
ing around the main body, the end cap has an inner
surface being formed with two protrusions, the main
body is formed with a transverse slot, the switch is
slidably disposed in the slot and is sandwiched be-
tween the protrusions, so that the protrusions drive
the switch to slide along the slot as the end cap being
turned, whereby the switch selectively electrically
connects the power source with the DC motor and
controls the direction of the current flow.

10.The brush of claim 1, characterized in that the
rotor comprises three winding sets, each of which
makes an angle of 120 degrees to its adjacent wind-
ing set, a gap is defined between every two of the
winding sets, the least one counterweight block is
disposed in one or two of the gaps.

11.The brush of claim 1, characterized in that the
main body comprises an upper part and a lower part
pivoting to the upper part so that the main body can
be opened, the receiving space is defined between
the upper and lower parts.

12.The brush of claim 6, characterized in that the rod
further has a neck portion with a smaller diameter,
the neck portion locates between the waist portion
and the applicator head.

13.The brush of claim 9, characterized in that the
inner surface of the end cap is formed with several
round grooves, the main body has an outer surface
being formed with a point selectively engaging with
one of the round grooves.

14.The brush of claim 1, characterized in that an au-
tomatic power off IC connects the power source with
the DC motor.

Claims

An electric mascara brush that can vibrate and coun-
ter rotate, characterized in comprising:

a main body, defining a receiving space therein,
the main body having a power source and a re-
versible DC motor disposed in the receiving
space, the power source electrically connecting
tothe DC motor, the DC motor comprising a rotor
and an axle about which the rotor rotates, where-
in at least one counterweight block is disposed
on the rotor so that a center of mass of the rotor
is offset from the axle;

a rod, having a first end directly or indirectly at-
tached to the axle in a rotational operative rela-
tionship and a second end attached with an ap-
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plicator head;

a bottle, defining a liquid chamber and an open-
ing disposed on one end of the bottle, the open-
ing communicating with the liquid chamber, the
rod extending into the liquid chamber through
the opening;

acollar, disposed at a front end of the main body,
the collar being formed with inner threads, the
bottle being formed with outer threads around
the opening to mate with the inner threads of the
collar, the opening being disposed with an an-
nular wiper through which the rod extends into
the liquid chamber, afront end of the skirt section
sealing the wiper when the main body is affixed
to the bottle;

wherein the rod is sleeved with a gasket, so that
the gasket blocks the opening and seals the lig-
uid chamber when the main body is affixed to
the bottle;

wherein the rod has awaist portion with asmaller
diameter, the gasket has a joint section and a
skirt section, the joint section has a bore diam-
eter corresponding to the waist portion, and the
skirt section has a bore diameter larger than that
of the joint section, the joint section sleeves
around the waist portion;

wherein the collar defines a larger-diametered
bore and a smaller-diametered bore which com-
municate with each other, the collar has an inner
wall where the smaller-diametered bore is
formed, the inner wall locates remote from the
bottle, the collar is further formed with an annular
rim surrounding the smaller-diametered bore
and extending from the inner wall toward the bot-
tle, the skirt section of the gasket sleeves around
the annular rim.

The brush of claim 1, characterized in that a de-
celeration mechanism connects the axle with the rod.

The brush of claim 2, characterized in that a con-
nector connects the deceleration mechanism with
the rod.

The brush of claim 1, characterized in that a switch
is disposed between the power source and the DC
motor, the switch selectively electrically connects the
power source with the DC motor and controls a di-
rection of a current flow, so that the DC motor selec-
tively turns normally or reversely.

The brush of claim 2, characterized in that the de-
celeration mechanism having a non-circular axle, the
first end of the rod is formed with a non-circular bore
to receive the non-circular axle, so that the rod and
the non-circular axle are in a rotational operative re-
lationship.
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6.

10.

11.

The brush of claim 4, characterized in that the
brush further comprises an end cap rotatably sleev-
ing around the main body, the end cap has an inner
surface being formed with two protrusions, the main
body is formed with a transverse slot, the switch is
slidably disposed in the slot and is sandwiched be-
tween the protrusions, so that the protrusions drive
the switch to slide along the slot as the end cap being
turned, whereby the switch selectively electrically
connects the power source with the DC motor and
controls the direction of the current flow.

The brush of claim 1, characterized in that the rotor
comprises three winding sets, each of which makes
an angle of 120 degrees to its adjacent winding set,
a gap is defined between every two of the winding
sets, the least one counterweight block is disposed
in one or two of the gaps.

The brush of claim 1, characterized in that the main
body comprises an upper part and a lower part piv-
oting to the upper part so that the main body can be
opened, the receiving space is defined between the
upper and lower parts.

The brush of claim 1, characterized in that the rod
further has a neck portion with a smaller diameter,
the neck portion locates between the waist portion
and the applicator head.

The brush of claim 6, characterized in that the inner
surface of the end cap is formed with several round
grooves, the main body has an outer surface being
formed with a point selectively engaging with one of
the round grooves.

The brush of one of claims 1 to 10, characterized
in that an automatic power off IC connects the power
source with the DC motor.
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