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(57) Abrege(suite)/Abstract(continued):

have a cross-sectional diameter that increases as It goes from the front end portion to the rear end portion, and configured to have
rotational inner surfaces that are arranged to be parallel with each other while the central rotation axes thereof are not parallel with
each other; a conveyor chain (43) configured to have a push rod (41) that is installed therein to move the coll spring (10); and a
driving unit (60) configured to provide a rotational driving force to the pair of tapered rollers (20). The method may include: inputting
and rotating a coll spring (10) by means of a pair of tapered rollers (20) such that the coll spring (10) does not pop out of the
tapered rollers (20), the tapered rollers (20) having a cross-sectional diameter that increases as it goes from the front end portion to
the rear end portion and having rotational inner surfaces that are arranged to be parallel with each other while the central rotation
axes thereof are not parallel with each other; moving the coll spring (10) by means of a conveyor chain (43) that has a push rod
(41) Installed therein; and heating the coll spring (10) by a high-frequency induced magnetic field while rotating the coll spring (10)
by using the tapered rollers (20) In the section of an electric induction coll (31).
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ABSTRACT OF THE DISCLOSUR

Ld

The present invention relates to a continuous heating
device for coil springs and a continuous heating method for
coll springs using the same. The device may include: a
pair of tapered rollers (20) configured to support and
rotate the coil spring (10), configured to have a cross-
sectional diameter that increases as it goes from the front
end portion to the rear end portion, and configured to have
rotational inner surfaces that are arranged to be parallel
wilth each other while tﬁe central rotation axes thereof are
not parallel with each other; a conveyor chain (43)
configured to have a push rod (41) that 1s 1nstalled
therein to move the coil spring (10); and a driving unit
(60) configured to provide a rotational driving force to
the pair of tapered rollers (20). The method may include:
1nputting and rotating a coil spring (10) by means of a
pralr of tapered rollers (20) such that the coil spring (10)
does not pop out of the tapered rollers (20), the tapered
rollers (20) having a cross—-sectional dlameter that
increases as 1t goes from the front end portion to the rear
end portion and having rotational inner surfaces that are
arranged to be parallel with each other while the central
rotation axes thereof are not parallel with each other;

moving the coill spring (10) by means of a conveyor chain
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(43) that has a push rod (41) 1installed therein; and
heating the coi1l spring (10) by a high-frequency induced
magnetic field while rotating the coil spring (10) by using
the tapered rollers (20) 1n the section of an electric

induction coi1l (31).

30
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CONTINUOUS HEATING DEVICE FOR COIL SPRINGS AND HEATING
METHOD USING THE SAME DEVIC

e

A

L*]

L]

BACKGROUND OF THE INVENTION

1. Field of the invention

The present invention relates to a continuous heatling
device for coll springs that are formed 1in the shape of a
coll by using a steel wire for a spring. More
specifically, the present invention relates to a continuous
heating device for «coil springs, which provides an
automated process for continuously heating coil springs
through an electrical 1nduction heating process 1n which
the coil springs do not come 1n direct contact with a heat
source while moving the coi1il springs by using a conveyor
chaln with a gradual 1increase 1n the rotational speed of
the coi1il spring by using tapered ro}lers, and which drops
the heated coil springs into a cooling tank that 1s filled
with a cooling fluid, such as water or o0il, to then be
cooled 1in order to thereby 1mprove the manufacturing
productivity and the quality of the coil spring. In
addition, the present 1invention further relates to a
continuous heating method for coil springs, using the same

device.
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2. Description of the Prior Art

In general, the coll spring may be used as a buffer-to
absorb or accumulate energy by using an elastic force of
the steel wire, or may be used for the purpose of securing
operating functions of wvarious mechanical components by
using the restoring elasticity that is a repulsive force
after compression.

Meanwhile, the most common type of coil spring 1s made
by winding a steel wire 1in a spiral form, and the coil
spring 1s manufactured through a basic inspection of a raw
material, a surface peelling process, a heating process, a
coil forming process, gquenchlng, and tempering.

The coll spring, which has been manufactured as
described above, 1s subject to a series of surface
Creatment processes 1n order to 1improve the mechanical
properties of the coill spring and to increase t'he strength
thereof. The surface treatment may be made through a
tempering process, a shot peening process, a pre-treatment
process, and a palntlng process after completlng thé
forming and quenching processes of the coil spring.
Thereafter, the product 1s output through a load testing
process, a marking process, and a final inspection process.

Typically, the formed coil spring is 1input to the

combustion heating furnace to then be heated about 980 °C
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or higher, which 1s higher than the A; transformation

point (the A; transformation point of steel is 910 °C), for

the heat treatment (quenching).

However, 1f the heat treatment process 1s automated to
be a continuous process, 1t 1s difficult to evenly heat the
entire area of the coill spring so that the decarburized
portion (the portion of which the amount of carbon
decreases on the surface due to the oxidization of the
carpbon on the surface 1nto carbon monoxide when steel 1s
heated 1n the air) of the coil spring, which 1s left on the
surface of the material after the surface processing, may
remaln even after heating i1in order to thereby reduce the
endurance life of the coil spring.

Korea Patent No. 10-0752224 discloses a high-frequency
induction type heat treatment device for a shaft.
According to the invention, a shaft is input between two
rotational rollers for an automated continuous heat

treatment of a shaft for automobile parts, and the shaft 1s
moved by a conveyor chain while being rotated. Then, the
shaft 1s heated by a hilgh-frequency heating device that 1s
installed 1n the 1ntermediate position of the shaft
movenment path.

In the high-frequency 1nduction heating type of heat

treatment device for a shaft, a palir of rollers that are
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rotated on both sides of the lower portion of the shaft may
be heated at the same time the shaft 1s heated so that the
rollers exhibit a thermal expansion 1n the longitudinal
direction thereof. Therefore, a high-frequency coill unit
for the heat treatment 1s made to be very short 1in a ring
shape and the shaft is i1mmediately cooled by using a shaft
coollng unit.

However, with the structure described above, since it
takes a long time to sufficiently heat the shaft, the
moving speed of the shaft may slow down so that the number
of shafts that are produced per unit hour may decrease and
the productivity may be dropped.

In addition, when the coil spring 1s input between a

palr of rollers that are disposed to be parallel with each

other 1n order to perform the heat treatment of the coil
spring by using the high-fregquency 1nduction heating type
of heat treatment device for a shaft, the coll spring may
pop out in the rotational direction of the roller Dbecause
the coil spring 1s shorter and lighter than the shaft.
Therefore, 1t 1is difficult to apply the high-frequency
induction heating type of heat treatment device to the coil
sSpring.

An induction hardening process of a helical spring and
a device thereof, which are disclosed 1n US Patent

Publication No. 2008/0128057, provides a technique in which
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a helical spring 1s positioned on a mandrel and 1S
induction—-heated while the rotation of the spring is made
by being moved on a caterpillar. However, the device has a
complicated spring-input process and a complex mechanical
configuration, and cannot  significantly 1mprove  the
productivity.

In addition, US Patent No. 89812472 discloses a device
for heating a coll spring by using the electric 1nduction
heating method while rotating the coil spring on a palr of
rotational rollers that are positiconed to be parallel with
each other to rotate in the same direction. However, when
the coil spring 1s vertically dropped onto the rotational
rollers for the input of the coil spring, the coll spring
may pop out due to the rotation of the rollers.
Furthermore, whenever the c¢oil spring 1is dropped, the
rotational rollers are to be opened wide. Therefore, the
contilnuous heating device requlres a complicated
configuration and 1t 1s difficult to improve the
productivity.,

In addition, since the heating device has a structure
of downwardly 1nputting the coil spring to the rotational
rollers from above, which 1s suitable to be applled to a
blg coilil spring, 1t 1s not suitable for manufacturing a

small coll spring.
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PRIOR REFERENCES

1. Korean Patent No. 10-0752224 (High-frequency
Induction Heating Type Heat-treatment Device for Shafts)

2 . US Patent Publication No. 2008-0128057 (Process
of and Device for Induction-hardening Helical Springs)

3. US Patent No. 8912472 (Induction Heating of

SpPrings)

SUMMARY OF THE INVENTION

{+)

The present invention hés been made to solve the
problems above. An aspect of the present invention 1s to
provide a continuous heating device for coil springs and a
continuous heating method for coil springs using the same
device in which a coil spring that 1s formed of a steel
wire 1s heated by using an electric induction coil that 1is
a heating device that does not come in direct contact with
a heated object while being moved, and 1n which the coil
spring may be prevented from popping out when 1t 1s

supplied and a simple structure of the device and a stable

continuous operation thereof may be secured with the
improvement of the productivity and the dquality of the
produced coll spring.

In addition, the ©present invention provides a
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continuous heating operation of a c¢oil spring in whilch:
central rotation axes of a pair of tapered rollers are
arranged to not be parallel with each other; the inner
surfaces of the pair of tapered rollers are arranged to be
parallel with each other when they are viewed from above;
the upper surfaces of the tapered rollers are arranged to
be horizontal when they are viewed from the side; a push
rod that 1s mounted on a conveyor chain moves the coil
spring; the pair of tapered rollers allow the coilil spring
to pass through an electric induction coil while gradually
increasing the rotational speed of the coill spring from a
low speed to a high speed; and the coll spring that 1is
input to the front end portion of the tapered rollers
burrows further 1into the gap between the pair of tapered
rollers as 1t goes from the front end portion to the rear
end portion so that the coil spring may be prevented from
poppring out to then be stable.

The present invention also provides an automated
device for heating coil springs for mass production, which:
provides a reliable automated heating process of the coil
spring in order to thereby improve the productivity; allows
the produced coil springs to have the same size, strength,
and property in order to thereby enhance the reliability of
quality; and enables easy installation and maintenance Dby

adopting a relatively simple structure.
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In addition, an embodiment of the present 1nvention
may maintain the smooth operation even when the tapered
rollers are thermally expanded 1n the longitudinal
direction due to the heating of an electric induction coil
by installing an elastic buffer spring in the support shaft
of the rear end portion of the roller, and may provide a
simple power transmission mechanism that uses a universal
joint for transmitting a driving force to the tapered
roller in order to effectively tTransmit a driving force to
the shafts of a pair of tapered rollers, which are not
parallel with each other.

According to an embodiment of the present invention, a
continuous heating device for coilil springs may 1include: a
palr of tapered rollers 20 that support and rotate the coil
spring 10, that have a <cross—section diaméter that
increases as 1t goes from the front end portion to the rear
end portion, and that have rotational inner surfaces that
are arranged to be parallel with each other while the
central rotation axes thereof are not parallel with each
other; a conveyor chain 43 that has.a push rod 41 installed
to move the coil spring 10; and a driving unit 60 for
providing a rotational driving force to the pair of tapered

rollers 20.

In addition, the pair of tapered rollers 20 may be

maintained such that the upper surfaces thereof are
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horizontal.

In addition, the palr of tapered rollers 20 may Dbe
formed of a non—-magnetic metal roller 21 and a ceramic
roller 22.

In addition, the device may further include a roller
support shaft 50 and an elastic buffer spring 51 1in order
to buffer the elongation ot the tapered roller 20 1in the
longitudinal direction.

In addition, the device may further 1nclude a
unliversal Joint 55 that effectlively transfers a rotational
force between a palr of driving shatts that are arranged to
be parallel with each other 1n the driving unit 60 and a
pair of tapered rollers 20 that are arranged to not be
parallel with each other.

In addition, the driving unit 60 may transfer a
rotational driving force to two roller shaft gears ©3 by
using a single power shaft gear ol.

Furthermore, the push rod 41 may be formed of a non-

conductive ceramic material.

In addition, the device may further include an
induction coil power controller 33 that controls the amount
of electric power appllied to the electric induction coil
31.

In addition, the device may further include a cooling

tank /1 that 1s filled with a cooling fluid to quench the
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coll spring 10.

In addition, a contlnuous heating method for coil
springs may include: inputting and rotating a coil spring
10 by means of a pair of tapered rollers 20 such that the
coll spring 10 does not pop out of the tapered rollers 20,
the tapered rollers 20 having a cross-sectional diameter

that 1ncreases as 1t goes from the front end portion to the

rear end portion and having rotational 1inner surfaces that
are arranged to be parallel with each other while the
central rotation axes thereof are not parallel with each
other; moving the coi1il spring 10 by means of a conveyor
chain 43 that has a push rod 41 installed therein; and
heating the coill spring by the high-frequency induction
magnetic field while moving the coil spring 10 1in the
section of the electric 1nduction coil 31 by using the
tapered rollers 20.

In addition, the method may further include dropping_
the heated coil spring 10 into the cooling tank 71.

According to the continuous heating device for coil
springs and the continuous heating method for coil springs
using the same device, the inner surfaces of a pair of
tapered rollers are arranged to be parallel with each other
when they are viewed from above while the central rotation
axes of the tapered rollers are arranged to not be parallel

with each other, and the upper surfaces of the tapered

10
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rollers are arranged to be horizontal when they are viewed
from the side so that the push rod may move the coill
spring. Furthermore, the pair of tapered rollers may allow
the coll spring to pass through the electric induction coil
while gradually 1ncreasling the rotational speed of the coil
spring from a low speed to a high speed in order to thereby
prevent the coil spring from popping out 1n the rotational
direction of the roller when it 1s 1input because the coil
spring 1s 1nput to the front end portion of the tapered
roller where the circumferential speed of the tapered
roller 1s low. In addition, even when the circumferential
speed of the tapered roller increases to a high speed, the
coll spring may be stably moved between the tapered rollers
wilthout popping out of the same 1n order to thereby heat
the entire area of the coil spring uniformly and in order
to thereby i1mprove the quality reliability of the produced
coll spring.

In addition, the present invention can rapidly heat a
lot of coil springs automatically and continuously wilthout
adopting a complicated driving means 1n order to thereby
improve the productivity, and can secure the continuous
mass production and the 1mprovement of the productivity
even with a simple Structure.

In addition, a portion of the tapered roller, which

corresponds to the electric induction coil among the whole

11
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of the tapered roller, 1is made of a ceramic material 1n
érder not to be significantly affected by the magnetic
field caused by the high-frequency induction that 1s
generated 1n the electric induction coil so that the
continuous heating device may be prevented from being
unnecessarily heated. In addition, even though the tapered
roller is thermally expanded by heating, the smooth
rotation of the tapered roller may be maintained by means
of the elastic buffer spring that 1s mounted on the support
shaft of the rear end portion of the roller.

In addition, the driving force may be transferred to
the shafts of a pair of tapered rollers, which are not
parallel with each other, from a single driving .force
source by using a universal joint. Therefore, even though
the shafts of the pair of tapered rollers are not
horizontal and are not parallel with each other, the
driving force can be effectively transferred with a simple

structure.

Py

BRI ESCRIPTION OF THE DRAWINGS

(7]
£
-

The above and other aspects, features and advantages

of the present invention will be more apparent from the
following detailed description taken 1in conjunction with

the accompanying drawings, 1n which:

12
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FIG. 1 is a perspective view of a continuous heating
device for coil Springs, according to a preferred
embodiment of the present invention.

FIG. 2 1s a view 1llustrating a continuous heating
device for coil springs 10 when 1t 1s viewed from above.

FIG. 2 is a view 1illustrating a continuous heating
device for coil springs when it is viewed from the side.

FIG. 4 is a view showing the front end portion and the
rear end portion of a pair of tapered rollers Z20.

FIG. 5 i1s an enlarged view of a rear—-end support shatt
of the tapered roller 20.

FIG. © 1s a view showling the installation state ot
gears that transfer a driving force from the driving unit

60 to the shaft of the tapered roller 20.

EMPLARY EMBODIMENTS

L+J
[
<

DETAIL

ESCRIPTION OF TH!

=]
O
-

Technical terms that are used 1in the present
specification are intended to describe only a specific
embodiment, and are not 1intended to 1limit the present
1nvention.

Further, the technical terms 1in the specification
should be construed as a meaning generally understood by
those skilled in the art unless the terms are defined as

another meaning and should not be construed as an

[3
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excessively i1nclusive meaning oOr an excessively exclusive
meaning.

In addition, a singular expression used 1in the
specification includes a plural expression as long as they
are clearly distinguished 1n the context. In the present
disclosure, the term “comprise” or ™“include” should not be
construed as necessarlly 1ncluding all of various elements
or varilous steps disclosed herein, and 1t should be
understood that some of the elements or steps may not be
included, or additional elements or steps may be further
1ncluded.

In addition, the same reference numeral denotes the
same element throughout the present specification.

Hereinafter, a continuous heating device for coil
springs and a continuous heating method for coil springs
using the same will be described with reference to FIGS. 1
to o.

FIG. 1 shows a continuous heating device for coil
springs, according to a preferred empodiment of the present
invention.

In the present invention, a conveyor chain 43 1s

installed under a palr of rotating tapered rollers 20. The
tapered rollers 20 have an 1nput section of the coil spring
10 in the front end portion thereof and have a heating

section of the coil spring 10 1in the rear end portion

14
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thereof. The c¢o1l spring 10 may be rotated and moved to
then be heated by an electric induction coil 31 that is
installed above the heating section of the coll spring 10
of the tapered rollers Z20.

In the present invention, the pair of tapered rollers

20 may be shaped 1into a truncated cylinder that has the

minimum diameter in the front end and the maximum diameter
in tThe rear end so that the circumferential speed of the
front end portion may be reduced by 1/2 to 1/3 of the
circumferential speed of the rear end portion - when the
tapered roller 20 is rotated. That 1is, the circumferential
speed may be designed such that the coil spring 10 does not
pop out when the coil spring 10 1s 1nput to the front end
portion (i1.e., the input section of the coil spring 10) of
the tapered roller Z20.

It 1s preferable to maintain the upper surface of the
tapered roller 20 to be horizontal while the central
rotation axis of the tapered roller 20 is tilted downwards
as 1t goes from the front end portion to the rear end
portion in order to thereby allow the coll spring 10 to
horizontally move on the tapered rollers 20.

The pair of tapered rollers 20 are required to be
spaced a constant distance from each other 1n order for the
coll spring 10 to move on the same. Therefore, 1t 1s

preferable to 1nstall the central rotation axes of the pair

15
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of tapered rollers 20 to be spaced more 1n the rear end

portion. Even though the diameter of the tapered roller 20

becomes larger as 1t goes toward the rear end portion
thereof, the gap between the tapered rollers 20 may be
maintained to be constant. Thus, the coil spring 10 that
1s placed on the pair of tapered rollers 20 may be
maintained to be stable between the tapered rollers 20
without popping out of the same while moving downstream as
shown 1n FIG. 4.

The coi1l spring 10, which 1s placed on the pair of
tapered rollers 20 and 1s rotated by the rotation of the
tapered rollers 20, 1s tﬁansferred by the push rod 41 that
1s mounted on the conveyor chain 43 to pass through the
electric 1induction coil 31. When the coil spring 10 1is
1nitially placed on the palr of tapered rollers 20, the
rotational speed thereof 1s low. Although the rotational
speed of the coil spring 10 increases as 1t moves toward

the rear end portion, the coill spring 10 may be stable

without popping out 1n order to thereby improve the
productivity 1in the operation of heating the coll spring

10.

The pair of tapered rollers 20 may be supported to be
rotatable by means of rotational bearings that are
positioned in the front end portion thereof and by means of

rotational bearings that are positioned 1in the roller

16
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support shaft 50 that 1s coupled to the rear end portion of
the rollers, and a rotational driving force may be supplied
from the driving unit 60.

The tapered roller 20 1s separated 1into the input
section of the coil spring 10 and the heating section of
the coil spring 10 based on the start point of the electric
induction coil 31. Preferably, the input section of the
coll spring 10 may be made of a non-magnetic metal roller
21 and the heating section of the coil spring 10 may be
made of a ceramic roller 22.

Preferably, the non—magnetic metal roller 21 on which

the coil spring 10 to be heat-treated 1s 1nitially placed

may Ppe made of a metal that 1s hardly heated by the
magnetism 1n order not to be easily heated by the electric
induction coil 31.

The electric induction coil 31 may be disposed through
the entire area above the ceramic roller 22, and may heat
the coil spring 10.

Referring to FIG. 2 showing the continuous heating
device for coil springs as viewed from above, the central
rotation axes of the pair of tapered rollers 20 are not
parallel With each other, and are spaced at a constant
angle as it goes toward the rear end portion thereof.

In addition, the cross-sectional diameter of the

tapered roller 20 1increases as it goes from the front end

17
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portion to the rear end portion.

Since the coill spring 10 to be produced has a constant
diameter, the inner surfaces of the pair of tapered rollers
20, ‘which come in contact with the coll spring 10, may be
preferably arranged to be parallel with each other.

As shown in FIG. 4, the coll spring 10 may come 1n
full contact with the pair of tapered rollers 20 at both
sides of the lower portion of the coil spring 10 because
the inner surfaces of the tapered rollers 20 are arranged
to be parallel with each other.

In addition, referring to FIG. 3 showing the
contlinuous heating device for coll springs as viewed from
the side, the central rotation axes of the palr of tapered
rollers 20 are tilted downwards as 1t goes from the front
end portion to the rear end portion while the upper
surfaces of the tapered rollers 20 are malntained to Dbe
horizontal.

With the structure described above, the coil spring 10
burrows further into the gap between the pair of tapered
rollers 20 as 1t 1s moved by the push rod 41 from the front
end portion of the roller to the rear end portion thereot.

In addition, although the angulaf velocity of tapered
roller 20 remains constant through the entire area, the
diameter of the tapered roller 20 increases as the coll

spring 10 moves by means of the push rod 41 from the front

18
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end portion of the roller to the rear end portion thereof
so that the circumferential speed 1ncreases 1n order to
thereby gradually elevate the rotational speed of the coil
spring 10.

The electric induction coil 31 1s supplied with an
electric power corresponding to the temperature to be
heated by an 1induction coil power controller 33, and a
water Jacket may be further provided along the electric
induction coil 31, through which cooling water flows to
avold an excessive 1ncrease 1n the temperature of the
electric induction coil 31.

When the coil spring 1s heated by the electric
induction coil 31, the heat 1s transferred to the ceramic
roller 22 that is 1in contact with the coil spring 10 to

rotate the same so that the tapered roller 20 may be

thermally expanded and the rotation axis elongates 1in the
longitudinal direction.

In order to buffer the longitudinal deformation (such
as the thermal elongation or contraction of the tapered
roller 20 in the axial direction), as shown in FIG. 5, the
rear end portion of the tapered roller 20 1s coupled to,
and supported by, a roller support shaft 50, and an elastic
buffer spring 51 1is coupled by a nut 52 that i1s engaged
with a thread formed on the roller support shaft 50. Thus,

the central rotation axis of the tapered roller 20 may

19
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receive a rotational driving force that 1s generated by the
driving unit o0 by being integrated with the roller support
shaft 50. The fastening of the nut 52 may be reinforced by
a set screw 53.

Meanwhile, the central rotation axes of the pair of
tapered rollers 20 may have a constant angle between the
same from the front end portion of the roller to the roller
support shaft 50.

Although a pair of rotation shafts that generate a
driving force in the driving unit 60 may be arranged to not
be parallel with each other by means of a bevel gear, the
driving unit 60 may be configured such that a single power
shaft gear 61 drives two roller shaftt gears 63 for the
simplicity of design.

In addition, the roller support shaft 50 may be
preferably connected to the roller shaft gear 63 of the
driving unit 60 by a universal Jolnt 55 that effectively

transfers a driving force even though the gear rotatlon

shafts are at an angle therebetween.

A cooling tank 71 is provided under the end portion of
the tapered roller 20, which 1is filled with cooling oil or
cooling water to quench the coll spring 10.

The heating method for c¢oil springs by using the
continuous heating device for coll springs, which has the

configuration described above, may be performed according

20
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to the followling sequence.

First, the coilil spring 10 1s placed on and between a
palr of tapered rollers 20. Then, the push rod 41 that 1is
lnstalled in the conveyor chain 43 moves the coi1l spring 10
placed on the pair of tapered rollers 20 toward the cooling
tank 71 by means of the movement of the conveyor chain 43.

The conveyor chain 43 moves under the center of the
palr of the tapered rollers 20. The push rod 41 mounted on
the conveyor chain 43 passes through the gap between the
pair of tapered rollers 20. Therefore, referring to FIG.
3, when the conveyor chain 43 moves clockwlse, the coil
spring 10 positioned in the center of the palr of tapered
rollers 20 may be transferred by the push rod 41 from the
front end portion of the rollet to the rear end portion
thereot.

Tools for transferring the coil spring 10 are not
limited to the push rod 41, and wvarious tools may Dbe
adopted. For example, the tool may be formed to have a
rough surface in order to thereby transfer the coil spring
by means of a friction force with respect to the coil
spring 10, or may be made 1in the form of a hook that may
hook and transfer the coil spring 10.

The push rod 41 that is mounted on the conveyor chailn
43 may be preferably made of a ceramic material in order to

avolid Dbeing affected by the magnetic field that 1s
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generated through a high-frequency 1nduction of the

electric induction coil 31.

Meanwhile, the conveyor chain 43 that continuously

moves may be preferably made of stainless steel that has a

n

high durability.

The coilil spring 10 may be transferred toward the
sectlion of the electric induction coil 31 along the center
of the pair of tapered rollers 20 by means of the push rod
41 mounted on the conveyor chains 43 according to the
10 movement of the conveyor chain 43 while being rotated.

Since the electric 1nduction coil 31 has an open
structure, the coil springs 10 may be continuously
transferred and heated.

In addition, the pair of tapered rollers 20 rotate 1in

5 the same direction and the coil spring 10 1s rotated
between the pair of the tapered rollers 20. Thus, the coil
spring 10 1s rotated while being linearly moved toward the
electric induction coil 31 by the push rod 41.

The electrical induction coll 31 1s disposed above the

20 tapered rollers 20 to receive and heat the coil spring 10.

Meanwhile, one or more electric induction coils 31 may
be provided, and the electric induction coil 31 generates a
magnetic fileld by a high-frequency 1induction current that
is supplied from the induction coll power controller 33 1n

25 order to thereby heat the coil spring 10 in the manner of

22



w1

10

20

25

CA 02948518 2016-11-15

the electric induction.

That 1s, when a current is supplied to the electrac
induction coil 31 by the high-frequency induction, a high-
frequency 1induced magnetic field 1s generated around the
electric induction coil 31 so that heat occurs 1in the coll
spring 10 that 1s positioned in the range of the high-
frequency 1nduced magnetic field 1n order to thereby heat
the coil spring 10.

The coill spring 10 does not come 1n direct contact
with the heat source in the process of heating the coil
spring 10 by the electric 1induction, and the conductive
coil spring 10 generates the heat 1n itself by means of the
high-frequency induced magnetic field to then be heated
while the coil spring 10 1s rotated. Therefore, the coil
spring 10 may be heated throughout the entire area thereof.

In addition, the heating temperature of the coil
spring 10 passing through the electric induction coil 31
may be adjusted by controlling the moving speed of the

conveyor chain 43, or the heating uniformity of the coil

spring 10 passing through the electric induction coil 31
may be adjusted by controlling the rotational speed of the
tapered roller 20 1in order to thereby produce the coil
spring 10 with a high quality reliability.

The coil spring 10 that has been heated by the

electric induction coil 31 may be directly dropped into the
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coollng tank 71 in order to 1increase the effectiveness of
the quenching.

The cooling tank 71 1s filled with a cooling fluid,
such as water or oil, to guench the coil spring 10, ana the
temperature of the cooling fluid may be adjusted to a
constant range by a temperature control device for the
effective quenching.

Although the embodiments of the present invention have
been described with reference to the accompanying drawlngs,
those skilled in the art will understand that the present
invention may be 1mplemented 1n other specific forms
without changing the technical spirit or essential features
thereot.

Therefore, 1t should be understood that the

embodiments described above are only examples and do not

limit the present invention. The scope of the present
invention described 1n the detalled description will be
construed by the claims below, and will encompass all of
changes or modifications that are derived from the meaning

and range of the claims and the equivalents thereof.
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WHAT IS CLAIMED IS:

1. A continuous heating device for coil springs,
the device comprising:

5 a palr of tapered rollers (20) configured to support
and rotate the coil spring (10), configured to have a
cross-sectional diameter that increases as it goes from the
front end portion to the rear end portion, and configured
Lo have rotational inner surfaces that are arranged to be

10 parallel with each other while the central rotation axes

thereof are not parallel with each other:

an electric induction coil (31) configured to heat the
coll spring (10) ;
a conveyor chain (43) configured to have a push rod
15 (41) that 1s installed therein to move the coil Spring

(10) ; and

a driving unit (60) configured to provide a rotational

driving force to the pair of tapered rollers (20).

20 2. The device according to claim 1, wherein the

upper surfaces of the pair of tapered zrollers (20) are

horizontal.

3. The device according to claim 1, wherein the

25 pair of tapered rollers (20) are formed of a non-magnetic

25
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metal roller (21) and a ceramic roller (22).

4, The device according to c¢laim 1, further

comprising a roller support shaft (50) and an elastic

buffer spring (51) that are configured to buffer the

elongation of the tapered roller (20) in the longitudinal

direction.

5. The device according to claim 1 or 4, further

comprising a universal joint (55) that is configured to

effectively transfer a rotational force between a pair of

driving shafts that are arranged to be parallel to then be

driven in the driving unit (60) and the pair of tapered

rollers (20) that are arranged to not be parallel.

6. The device according to claim 1, wherein the
driving unit (60) 1is configured to transfer a rotational

driving force to two roller shaft gears (63) by using a

single power shaft gear (61).

7. The device according to claim 1, wherein the

push rod (41) 1is formed of a non-conductive ceramic

material.

8. The device according to «c¢laim 1, further

26
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comprising an induction coil power controller (33) that is

configured to control the amount of electric power applied

to the electric induction coil (31).

5 9. The device according to c¢laim 1, further

comprising a cooling tank (71) that is filled with a

cooling fluid to quench the coil spring (10).

10
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