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A TAKE-UP REEL FOR WIDDING AN ELONGATED FLEXIBLE MEMBER

Technical Field

The present invention provides a take-up machine
in which at least two reel spring gears are engaged
with one ;eel shaft gear so that balanced centrifugal
forces are generated in the at least two reel spring
gears which are rotated while being engaged with the
reel shaft gear, whereby a flexible member can be fed
out in such a manner as to ensure stable torque, and a
predetermined take-up velocity can be maintained,
thereby providing a user with convenience and stability

and extending the life of the machine.

Background Art

The present invention relates to a take-up machine
which is used to automatically take up a substantially
thin, long flexible member such as an electric cord, a
hose or the like at the time when the flexible member
is fed out from a reel on which the flexible member has
been taken up, wherein a predetermined force of
rotating the reel 1is constantly maintained when the
flexible member is fed out, reducing a manufacturing
cost of a reel spring used in the machine, and a
predetermined force of rotating the reel in a reverse
direction 1s constantly maintained even when the
braking force of a braking device for the reel rotating
during the drawing of the flexible member is released
to thus take up the flexible member on the reel, such
that the flexible member being fed out from the reel is
taken up smoothly on the machine, which does not give

any shock to both the flexible member and the machine.
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In general, a take-up machine is configured in
such a manner that a reel into which a reel shaft is
inserted is rotated relative to the reel shaft, and a
reel spring serving as a flat spiral spring capable of
rotating the rotating reel in a reverse direction is
secured to the reel shaft at the inner end portion
thereof and to the reel at the outer end portion
thereof.

A separate braking device serves to stop the
rotation of the reel at the state where a predetermined
force of elasticity is accumulated to the reel spring
when the reel on which the flexible member is taken up
is rotated to feed out the flexible member, and when a
braking force from the braking device is released, the
reel is rotated in a reverse direction by the
elasticity of the reel spring, such that the flexible
member 1s taken up again, which results in the
conveniences in carrying the flexible member and in
keeping it at a predetermined place.

A conventional take-up machine is generally
provided with the reel spring giving elasticity in
winding the flexible member that has the same size as
the outer periphery of the reel. In the conventional
take-up machine, the longer the length of the flexible
member drawn from the reel is, the more a drawing force
occurring when the flexible member is drawn from the
reel increases. In the same manner as above, the longer
the length of the flexible member drawn from the reel
is, the larger a rotating force of the reel in the
reverse direction becomes. This results in giving no
safety in use to a user as well as giving damages to
the machine.

As noted above, the reel spring has the same size
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appropriately as the reel, which gives some defects
that the whole weight increases, the manufacturihg
costs are raised, and its own elasticity becomes high
such that it is not easy to handle the reel spring upon
assembling.

To overcome these shortcomings, there has been
presented Korean Patent laid-open publication‘No. 2002~
78700 that has been filed earlier by the same applicant
as the present invention, disclosing a take-up machine
for electric wire/hose.

Such the take-up machine is shown in' FIG. 1.
Referring to the figure, a spring mounting part is
comprised of a reel shaft 400, a reel spring gear 311,
a reel spring 300, a bi-directional locking member 500
and a fixing shaft 320. The reel shaft 400 is passed
through the central portion of a substantially round
body 100 via the central portion of a flange 200 and is
then coupled by use of an assembling screw 700 at one
end thereof and it is provided with a reel shaft gear
410 at the other end thereof. The flange 200 1is
provided with the fixing shaft 320 to which the reel
spring 300 is secured, at one side thereof, and the
coupling with the fixing shaft 320 is carried out in
the order of the bi-directional locking member 500, the
reel spring 300, and the reel spring gear 311, wherein
the reel spring gear 311 is engaged with the reel shaft
gear 410 and the reel spring 300 is fixed at inner side
of the reel spring gear 311 at one end thereof and
locked onto a 1locking protrusion 510 of the bi-
directional locking member 500 at the other end thereof.

It can be noted that the size of the reel spring
is relatively smaller than before such that the

manufacturing costs are reduced, and when the speed



WO 2004/051817 PCT/KR2003/000089

10

15

25

30

ratios of the gears are controlled, it is possible to
control the speed ratio between the flange and the reel
spring, which enables the take-up machine to have a
semi-permanent life period.

However, since the single reel spring gear 311 is
engaged with the reel shaft gear 410 that is placed on
the central portion of the take-up machine, there is a
problem that torque gathers only to the single reel
spring gear 311 while the two gears are being rotated.
In other words, the reel shaft gear 410 to which the
reel is fixed spring is located at a position to be a
centripetal point at the central portion of the round
body and the reel spring gear 311 is rotated together
with the reel, being engaged with the reel shaft gear
410, thereby producing a centrifugal force therefrom.
As a result, the reel spring gear 311 creates thrust
load in a vertical direction relative to the reel shaft
400, deviated from the central portion of the round
body. This results in the wearing at the contact
surface between the two gear parts and the generation

of the noises when they touch each other.

Disclosure of Invention

Accordingly, the present invention has been made
in view of the above problems, and it is an object of
the present invention to provide a take-up machine in
which at least two reel spring gears are formed in
symmetrical relation with each other with respect to
one reel shaft gear that is secured to a reel, so that
the size of the reel springs is reduced and balanced
centrifugal forces are generated in the at least two

reel spring gears which are rotated while being engaged
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with the reel shaft gear, whereby a flexible member can
be fed out in such a manner as to ensure stable torque,
and a predetermined take-up velocity can be maintained,
thereby providing a user with convenience and stability

and extending the life of the machine.

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 drawings, in which:

FIG. 1 1is an exploded perspective view of a
conventional take-up machine;

FIG. 2 is an exploded perspective view of a take-
up machine according to an embodiment of the present
invention;

FIG. 3 1s a perspective view of the take-up
machine at the state of being assembled;

FIG. 4 is a sectional view of the inside of the
gears employed in the take-up machine of the present
invention;

FIG. 5 is a side sectional view of the outside of
the gears being engaged with each other in the take-up
machine of the present invention;

FIG. 6 is a front sectional view of the outside of
the gears being engaged with each other in the take-up
machine of the present invention; and

FIG. 7 is a front sectional view of the outside of
the gears being engaged with each other in a take-up

machine according to another embodiment of the present

~invention.
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Best mode for Carrying Out the Invention

A take-up machine according to the present
invention including a reel shaft with a reel shaft gear
fixed thereto, a reel to which the reel shaft is fixed
and on which a flexible member is taken up, the reel
being rotated with respect to the reel shaft, a reel
spring gear being rotatably fixed to the reel and
engaged with the reel shaft gear to be rotated at the
time of taking up and feeding out the flexible member,
and a reel spring fixed at one end thereof to a fixing
shaft to which the reel spring gear is fixed and fixed
at the other end thereof to the reel spring gear such
that the flexible member on the reel is taken up or fed
out, 1is characterized in that at least two reel spring
gears are formed in symmetrical relation with each
other with respect to the reel shaft gear so that
balanced centrifugal forces are generated in the at
least two reel spring gears which are rotated while
being engaged with the reel shaft gear.

In more detail, the take-up machine of this
invention is provided with first and second fixing
shafts that are placed at the positions that are
divided at the same angle relative to the reel shaft,
the second fixing shaft being located at the position
being symmetrical to the first fixing shaft to which
the first reel spring gear is secured on a line where
the central portions of the first fixing shaft and the
reel shaft gear are extended in a straight 1line,
wherein the second fixing shaft is provided with a
second reel spring to which the second reel spring gear
being in pair relation with the first reel spring gear

is rotatably secured.
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Therefore, there are provided the first and second

reel spring gears having the first and second reel

springs with respect to the reel shaft gear secured to

the reel shaft, such that they cooperate to each other

when the reel is rotated by drawing the flexible member

or winding it, thereby making the torque of the reel

maintained at a predetermined force. In other words,

when the first and second reel spring gears that are

formed in symmetrical relation with each other with

respect to the «reel shaft are rotated to form

predetermined tracks in a

circumferential direction

thereof with respect to the reel shaft, the total

centrifugal forces that act at the same time toward the

outside from the first and

second reel spring gears

become ‘0’, such that balanced centrifugal forces are

generated, which ensures the reel spring gears being

rotated not to be deviated from their tracks. Of course,

it means no thrust load is generated with respect to

the reel shaft.

According to another embodiment of the present

invention, there is provided a take-up machine

including a reel shaft with

a reel shaft gear fixed

thereto, a reel to which the reel shaft is fixed and on

which a flexible member 1is

taken up, the reel being

rotated with respect to the reel shaft, a reel spring

gear being rotatably fixed to

the reel and engaged with

the reel shaft gear to be rotated at the time of taking

up and feeding out the flexible member, and a reel

spring fixed at one end thereof to a fixing shaft to

which the reel spring gear is fixed and fixed at the

other end thereof to the reel spring gear such that the

flexible member on the reel

characterized in that first,

is taken up or fed out,

second and third fixing
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shafts are placed at the positions that are divided at
the same angle relative to the reel shaft, the first,
second and third fixing shafts rotatably securing first,
second and third reel spring gears each having a reel
spring correspondingly thereto.

Therefore, there are provided the first and second
reel spring gears having the first, second and third
reel springs with respect to the reel shaft gear

secured to the reel shaft, such that they cooperate to

~each other when the reel is rotated by drawing the

flexible member or winding it, thereby making the
torque of the reel maintained at a predetermined force.
In other words, when the first to third reel spring
gears that are formed in symmetrical relation with one
another at both sides relative to the reel shaft are
rotated to form predetermined tracks in a
circumferential direction thereof with respect to the
reel shaft, the total centrifugal forces that at the
same time act toward the outside from the positions at
which the three reel spring gears are divided at the
same angle become ‘0’, such that balanced centrifugal
forces are generated, which ensures the reel spring
gears being rotated not to be deviated from their
tracks. Of course, it means no thrust load is generated
relative to the reel shaft.

Now, an explanation of the preferred embodiments
of the present invention will be in detail given
hereinafter.

In the preferred embodiments of the present
invention, the flexible member will be shown and
described as an electric cord.

FIG. 2 is an exploded perspective view of a take-

up machine according to an embodiment of the present
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invention, and FIG. 3 is a perspective view of the
take-up machine at the state of being assembled.

Referring to these figures, a reel 1 includes a
body 10 and a flange 20.

The body 10 has a substantially cylindrical
protruding part 13 provided with a space part 12 that
is passed through the central portion of a
substantially vertical disc part 11.

The flange 20 has a shaft hole 21 into which a
first reel shaft 30 is inserted, on the central poftion
thereof, and is provided with a first fixing shaft 22
for fixing a first reel spring gear 50 and a second
fixing shaft 22a for fixing a second reel spring gear
50a that are protruded from the one side to which a
cover 40 is coupled, and with an insertion part 23 that
is formed on the opposite side to the one side thereof
in such a manner as to be inserted into the space part
12 of the cylindrical protruding part 13 of the body 10.

In this case, the central portions of the first
and second fixing shaft 22 and 22a are located at the
positions that are divided by 180 ° in a
circumferential direction thereof, i.e. at the two
positions that are in a line with respect to the
central portion of the reel shaft 30 at the same radius
from the central portion of the reel shaft 30.

The insertion part 23 of the flange 20 is inserted
into the space part 12 of the cylindrical protruding
part 13 such that the flange 20 is placed at the
opposite position to the vertical disc part 11 of the
body 10, separated from a predetermined distance
therefrom, thereby providing a space portion S on which
a cord C is taken up.

The reel shaft 30 is provided with a reel shaft
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gear 60 that is integrally fixed thereto for rotating
the first and second reel spring gears 50 and 50a, the
reel shaft gear 60 being inserted into the shaft hole
21 of the flange 20 in such a manner as to be secured
to a fixed stand F relative to a machine which is not
shown, at one end portion thereof and being passed
through a shaft hole 41 of the cover 40 in such a
manner as to be supported by a support bar P, at the
other end portion thereof.

The first and second reel spring gears 50 and 50a
that are of the same size are placed around the reel
shaft gear 60, in such a manner that the first reel
spring gear 50 is rotatably fixed to the first fixing
shaft 22 on the flange 20 and the second reel spring
gear 50a is rotatably fixed to the second fixing shaft
22a thereon.

The first and second reel spring gears 50 and 50a
have first and second reel springs 90 and 90a that give
a restoring force thereto after the rotation by means
of the reel shaft gear 60.

Now, a method of fixing the first and second reel
springs 90 and 90a to the first and second reel spring
gears 50 and 50a is as follows:

The first reel spring gear 50 has a first shaft
hole 51 into which the first fixing shaft 22 is
inserted on the central portion thereof and has a first
fixing member 70 with a first protrusion 72 for fixing
the first reel spring 90 on the outer peripheral
surface thereof, such that a first locking part 91 of
the first reel spring 90 is fixed to the first
protrusion 72 of the first fixing member 70 and the
outer end portion of the first reel spring 90 is fixed

to the inside surface of the first reel spring gear 50.
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In the same manner as mentioned above, the second
reel spring gear 50a has a second shaft hole 5la into
which the second fixing shaft 22a is inserted on the
central portion thereof and has a second fixing member
70a with a second protrusion 72a for fixing the second
reel spring 90a on the outer peripheral surface thereof,
such that a second locking part 9la of the second reel
spring 90a is fixed to the second protrusion 72a of the
second fixing member 70a and the outer end portion of
the second reel spring 90a is fixed to the inside
surface of the second reel spring gear 50a.

After the fixing, the first shaft hole 71 of the
first fixing member 70 coincides with the first shaft
hole 51 of the first reel spring gear 50 at the same
shaft, and the second shaft hole 7la of the second
fixing member 70a coincides with the second shaft hole
Sla of the second reel spring gear 50a at the same
shaft.

In this state, the first fixing shaft 22 is
inserted through the first shaft hole 71 of the first
fixing member 70 and the first shaft hole 51 of the
first reel spring gear 50 such that the first fixing
member 70 is secured to the first fixing shaft 22 and
the first reel spring gear 50 is rotatably secured
thereto.

In the same manner as mentioned above, the second
fixing shaft 22a is inserted through the second shaft
hole 7la of the second fixing member 70a and the second
shaft hole 5la of the second reel spring gear 50a such
that the second fixing member 70a is secured to the
second fixing shaft 22a and the second reel spring gear
50a is rotatably secured thereto.

When the first and second reel shaft gears 50 and
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50a are secured, they are engaged in symmetrical
relation with each other at both sides of the reel
shaft gear 60 rotatably fixed to the shaft hole 21 of
the reel 1.

At that time, the first and second reel springs 90
and 90a that are received in the first and second reel
spring gears 50 and 50a are fixed to have the same
winding direction, and the first and second fixing
members 70 and 70a are fixed in the same direction as
each other.

When the reel shaft 30 is rotated together with
the reel 1, therefore, the first and second reel spring
gears 50 and 50a that are fixed to the first and second
fixing shafts 22 and 22a are rotated in the same
direction, forming predetermined tracks in a
circumferential direction thereof with respect to the
reel shaft 30. At that time, the first and second reel
spring gears 50 and 50a are engaged with the reel shaft
gear 60 that is rotatably fixed to the central portion
of the reel 1, such that they can be rotated in the
same direction as each other.

Thus, the first and second reel springs 90 and 90a
save their elasticity at the same time and release it
at the same time, depending upon the rotating direction
of the first and second reel spring gears 50 and 50a.
The first and second reel spring gears 50 and 50a that
have Dbeen fixed to the first and second fixing shafts
22 and 22a are finally secured by means of the cover 40
that is fixed to the flange 20 of the reel 1.

As the cover 40 is fixed to the flange 20, the
reel shaft 30 is passed through the shaft hole 41 and
is supported by means of the support bar P at the one

end thereof.
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Thereby, the electric wire of the cord C that is
wound on the reel 1 is connected to a rotary disc 100
that is secured to the fixing stand F, comprising a
general structure to which power is supplied.

Now, an explanation of an operation of the take-up
machine according to the first embodiment of the
present invention will be given below.

When the cord C that is taken up on the reel 1 is
pulled to be fed out, the reel 1 comprised of the body
10 and the flange 20 starts to be rotated and the reel
shaft 30 that is fixed to the flange 20 is accordingly
rotated.

When the reel shaft 30 is rotated, the first and
second reel spring gears 50 and 50a that are engaged
with the reel shaft 30 are at the same time rotated.

An explanation of the rotation procedure is in
more detail given with reference to FIG. 6.

In the embodiment of FIGS. 2 and 3, the cord C is
wound on the reel 1 in a counterclockwise direction to
be fed out at the right side from the lower portion of
the reel 1.

When the cord C i1s fed out, thus, the reel 1 1is
rotated in the counterclockwise direction and the reel
shaft gear 60 that is fixed to the reel 1 is
accordingly rotated in the counterclockwise direction,
as shown in FIG. 6.

At the same time, as the first and second reel
spring gears 50 and 50a that are engaged with the reel
shaft gear 60 are rotated in the clockwise direction
around the first and second fixing shafts 22 and 22a,
they are rotated in the counterclockwise direction
together with the reel 1, forming predetermined tracks

in a circumferential direction with respect to the reel
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shaft gear 60.

At that time, the first and second fixing members
70 and 70a are secured to the first and second fixing
shafts 22 and 22a and the first and second reel springs
90 and 90a are secured to the first and second
protrusions 72 and 72a of the first and second fixing
members 70 and 70a and the first and second reel spring
gears 90 and 90a at both end portions thereof, such
that the first and second reel springs 90 and 90a are
taken up to save their elasticity, as the first and
second reel spring gears 50 and 50a are rotated.

When the cord C is fed out to a desired length, a
known braking device B as shown in FIG. 3 abuts the
outer peripheral surface of the flange 20 of the reel 1
to stop rotating, such that the reel 1 stops to supply
the electric cord C to a desired place.

When the braking force of the braking device B is
released after the power supply is finished, the
elasticity stored in the first and second reel springs
90 and 90a becomes restored such that the first and
second reel spring gears 50 and 50a are rotated in the
counterclockwise direction opposite to the direction
rotated when the cord C is fed out and at the same time
the reel shaft gear 60 is rotated in the clockwise
direction.

Therefore, the reel 1 having the body 10 and the
flange 20 to which the reel shaft 30 of the reel shaft
gear 60 is secured takes up the cord C again, beiﬁg
rotated in the opposite direction to the direction
rotated when the cord C is fed out.

FIG. 7 shows a take-up machine according to
another embodiment of the present invention. In this

embodiment, the same reference numerals are designed to
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the same parts as the first embodiment of the present
invention.

Referring to this figure, the body 10 is provided
with the reel shaft 30 to which the reel shaft gear 6
is secured that ié rotatably fixed on the central
portion thereof, and the second and third fixing shafts
22a and 22b are placed at the positions divided by an
equal angle with respect to the first fixing shaft 22.

In more detail, the central portions of the first
to third fixing shafts 22, 22a and 22b are located at
the positions that are divided by 120 ° at the same
radius in a circumferential direction thereof from the
central portion of the reel shaft 30, as shown in FIG.
7.

The first reel spring gear 50 and the first fixing
member 70 are secured to the first fixing shaft 22, the
second reel spring gear 50a and the second fixing
member 70a are secured to the second fixing shaft 22a,
and the third reel spring gear 50b and the third fixing
member 70b are secured to the third fixing shaft 22b.

The first to third fixing members 70, 70a and 70b
are provided with the first to third protrusions 72,
72a and 72b for fixing the respective reel springs.

The first to third reel spring gears 50, 50a and
50b are secured to the first to third fixing shafts 22,
22a and 22b such that they are engaged with the reel
shaft gear 60.

In the same manner as in the first embodiment, the
first reel spring 90 is secured to the first protrusion
72 of the first fixing member 70 and to the first reel
spring gear 50, the second reel spring 90a is secured
to the second protrusion 72a of the second fixing

member 70a and to the second reel spring gear 50a, and
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the third reel spring 90b is secured to the third
protrusion 72b of the third fixing member 70b and to
the third reel spring gear 50b.

In this embodiment, when the reel shaft gear 60 is
rotated together with the reel shaft 30, the first to
third reel spring gears 50, 50a and 50b are at the same
time rotated. In this case, they are rotated at the
positions divided equally by three, thereby generating
stable torque.

While the present invention has been described
with reference to a few specific embodiments, the
description is illustrative of the invention and is not
to be construed as limiting the invention. Various
modifications may occur to those skilled in the art
without departing from the true spirit and scope of the

invention as defined by the appended claims.
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What Is Claimed Is:

1. In a take-up machine comprising a reel shaft
(30) with a reel shaft gear (60) fixed thereto, a reel
(1) to which the reel shaft (30) is fixed and on which
a flexible member is taken up, the reel (1) being
rotated with respect to the reel shaft (30), a reel
spring gear rotatably fixed to the reel (1) and engaged
with the reel shaft gear (60) to be rotated at the time
of taking up and feeding out the flexible member, and a
reel spring fixed at one end thereof to a fixing shaft
to which the reel spring gear is fixed and fixed at the
other end thereof to the reel spring gear such that the
flexible member on the reel (1) is taken-up or fed out,
the improvement wherein at least two reel spring gears
are formed in symmetrical relation with each other with
respect to the reel shaft gear (60) so that balanced
centrifugal forces are generated in the at least two
reel spring gears which are rotated while being engaged
with the reel shaft gear (60).

2. The take-up machine according to claim 1,
wherein a second fixing shaft (22a) is 1located in
symmetrical relation with a first fixing shaft (22) to
which the first reel spring gear (50) is secured at the
positions that are divided at the same angle relative
to the reel shaft (30), the second fixing shaft (22a)
having the second reel spring gear (50a) rotatably
fixed thereto, the second reel spring gear (50a) having
a second reel spring (90a) that is the same as a first
reel spring (90) fixed to the first reel spring gear
(50), such that the first and second reel spring gears

(50 and 50a) are at the same time rotated with respect
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to the reel shaft gear (60).

3. The take-up machine according to claim 1,

wherein first to third fixing shafts (22, 22a and 22b)
are placed at the positions divided by an equal angle
with respect to the reel shaft (30), the first to third
fixing shafts having first to third reel spring gears
(50, 50a and 50b) at the same time rotatably secured
thereto,

the first to third reel spring gears having

first to third reel springs (90, 90a and 90b) fixed
thereto.
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