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DOOR HINGE DEVICE
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a door hlnge device, and
more particularly, the present invention relates to a door
- hinge device which is installed to a door in a state that any
torsional moment does not act on a tofsibnal coll spring
disposed therein and allows torsional moment of the torsional
coil spring to be adjusted by a separate elasticity adjusting
procedure, thereby causing installation thereof and the
elasticity adjusting procedure for the torsional coil spring
to be performed in a simple, easy and rapid manner, which
enables the door to be adjusted in its opening and cloSing
velocity in a more subdivided mannér, and which makes the door
to be smoothly opened by small force and to be slowly and
automatically closed at predetermined velocity, thereby

increasing valuableness of itself.

Description of the Related Art

Generally, a door hinge is mounted to a door in most
buildings and functions to support the door in a state that
the door is rotatably suspended by a corresponding door frame.

A door hinge includes a pair of vertical support elements
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which are arranged in a side by side relaﬁionship in a
vertical direction or a péir of horizontal support elements
which are arranged in a side by side relationship in a
horizontal direction.- Between a pair of horizontal support
elements or a pair of vertical supportielements, one support
element is fastened to a door and the other support element is
fastened to a door frame.

The door hinge having a simple construction as mentioned
above encounters a problem in that since a door cannot be
automatically closed, inconvenience is causgd upon opening and
closing the door. To solve this problem, a hydraulically-
actuated door automatic closing device is used. However, this

door automatic closing device 1is expensive, and it is

difficult to install the device to a door.

Recently, to overcomelthese problems, a door hinge de&ice
which includes a torsional coil spring for enabling a door to
be automatically closed,' is disclosed in the art by the
applicant of this application, et al. Because this type of
door hinge device is inexpensive, an advantage is provided in
that it can be widely used.

However, this type of door hinge device suffers from

- defects in that since the door hinge device must be installed

to a door and a door frame in a state that a desired torsional
moment acts on the torsional coil spring, installation of the

door hinge device and an elasticity adjusting procedure, that
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is, a torsional moment adjﬁsting procedure for the torsional
coil spring cannot be easil} performed. According to this, if
torsional moment is not properly adjusted, for example, the
door is likely to be rapidly closed to hurt fhe human body.
Further, in the door hinge device of the prior art, which uses
'a torsioﬂal coil spring, because the door is so stiff that it
is opened with difficulty or is so loose that it is closed too
quickly, door ©operation feeling is impaired, whereby

valuableness of the entire door hinge device is deteriorated.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made in an
effort to solve the problems ocduff&ng in the related art, and
an object of the present invention is to provide a door hinge
device which is installed to a door in a state that any
torsional moment does not act on a torsional coil spring
disposed therein and allcws torsional moment of Ehe torsional
coi; spring to be adjusted by a separate elasticity adjusting
procedure,. thereby causing installation thereof and the
elasticity adjusting procedure to be performed in a simple,
easy and rapid manner..

Another object of the present invention is to provide a
door hinge device which enables the door to be adjusted in its

opening and closing velocity in a more subdivided manner.
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Still another object of the present invention is to
provide a door hinge deéice which makes the door to be
smoothly opened by small force and to be slowly and
automatically closed at predetermined velocity, thereby
increasing valuableness of itself.

According to one aspect of tHe present invention, there
is provided a door hinge device comprising: a first support
element fastened to a door and having a rotary cylindrical
part; a second support element fastened to a door frame and
having a pair of fixed cylindrical parts which are vertically
aligned with both ends of the rotary cy;indrical part of the
first support element, respectively; a plug member inserted
into a first fixed cylindrical part of the second support
eiement-and locked to one end of the rotary cylindfiéal part
of the first support element; a rotational shaft having one

end inserted into the rotary cylindrical part of the first

'support element through a second fixed cylindrical part of the

second support element to be rotatably suppor;ed by the plug
member and a middle portion formed with a larger diameter
part; a torsional coil spr;ng wound around the rotatiocnal
shaft in the rotary cylindrical part of the fist support
element and having one end secured to the plug member and the
other end secured to the larger diameter part of the
rotational shaft; a first ratchet wheel fitted into the second

fixed cylindrical part of the second support element such that
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it cannot be rotated, the first ratchet wheel being seated
onto the larger diameter bart of the rotational shaft and
having a plurality of first axial ratchets which are radially
inwardly formed; a first cam member fitted into the second
fixed cylindrical part of the second support element such that
it cannot be rotated, the firét cam member being seated onto
the first ratchet wheel and having at least one axial camming
protrusion; a second cam member having one end which is
inserted into the second fixed cylindrical part of the second
support element éuch that it can be rotated and can be moved
in an axial direction, the one end being formed with at least
one axial camming groove into which the axial camming
protrusion can be engaged; a second ratchet wheel inserted
into the second cam member such that it can. be rotated
integrally with the rotationél shaft and can be moved in the.
axial direction, the second ratchet wheel having one end being
formed with a plurality of second axial ratchets which can be
engaged with the plurality of first axial ratchets of the
first ratchet wheel; a cap mémber fastened to the other end of
the rotétional shaft which extends through the first ratchet
wheel, the first cam member, the second cam member and the
second ratchet wheel; and a coil spring wound around the
rocational shaft between the second ratchet wheel and the cap
membef .

The first and second support elements are a pair of



vertical support elements which are arranged in a side by side
relationship in a verticaf direction. The other end of the
second cam member is formed with a first outward flange
portion which is seated onto one end of the seconc fixed
cylindrical part of the second support element; a
circumferential inner surface of the first outward flange
portion is formed with a stepped portion; and the other end of
the second ratchet wheel is formed with a second outward
flange portion which is seated onto the stepped bortion. The
first ratchet wheel and the first cam member have & ring-
shaped configuration, and the second cam member and the second
ratchet wheel have a cylindrical configuration.

A circumferential inner surface of the second ratchet
" wheel is formed with at least one key, and a circumferential
outer surface of the rotational shaft between the larger
‘diameter part and the other end thereof is formed with at
least one key groove into which the key 1is fitzed: a
circumferential inner surface of the second fixed cylindrical
~part is formed with an inward spline, and a circumferential
outer surface of each of the first ratchet wheel and the first
cam member is formed with an outward spline; and the cap
member is formed with a tool inserting-groove. Th= plug
member has a support shaft portion which extends inzo the
rotary cylindrical part of the first support element; a free

end of the support shaft portion and the one end <f the



7 -

rotational shaft are formed with a pair of inserting grooves,
respectively; both ends of-a round bar are inserted into t=ze
pair of inserting grooves, respectively; a pair of balls are
intervened between boftom surfaces of the pair of inserting
.grooves and both ends of the round bar, respectively, to guicde
rotation of the rotational shaft; and a pair of ring washers
are sandwiched between both ends of the rotary cylindriczal
part and the first and second fixed cylindrical parts,
respectively. The plurality of first axial ratchets of the
first ratchet wheel and the plurality of second axial ratchets
of the second ratchet wheel have a configuration which is the
- same as that of the conventional gear teeth.

When the plurality of first axial ratchets of the firsz
ratchet wheel and ﬁhe plurality of second axial ratchets cf
the second ratchet wheel are engaged with each other, the
rotational shaft can be rotated in one direction and cannot ke
rotated in the other direction; when the rotational shaft is
rotated in the one direction by a tool inserted into the tock
inserting groove which is formed in the cap member, force acts
on the torsional coil spring.in a winding direction thereof to
increase torsional moment of the torsional coil spring; and
when the second ratchet wheel is moved upward by raising th=s

first outward £flange portion of the second cam member whil=

overcoming biasing force of the coil spring, engagemenz
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is released and the torsional coil spring is unwound o be
decreased in its torsional moment.

The larger diameter part of the rotational shaft is
formed with a circumferential groove; a pair of semi-circular
washers are fitted into the circumferential groove; and the
pair of semi-circular washers are squeezed by a predetermined
squeezing force against a bottom surface of the
circumfe.rential groove by means of a screw which extends
through a wall of the rotary cylindrical part of the first
support element. A friction-resistant and heat-resistant
lining or pad is attached to a circumferential inner surface
of each semi-circular washer. |

The one direction is a clocinse direction and the other
direction is counterclockwise directién; the torsional coil
spring is a left-handed torsional coil spring which is wound
left; and when the rotary cylindrical pért is rotated in the
countercleckwise direction as the door is opened, force acts
on the to;sional coil spring in the winding direction theresof
to increase torsional moment of the torsional coil spring.

According to another aspect of the present invention,
there is provided a door hinge device comprising: a first
support element fastened to a door and having a rotary
cylindrical part one end of which is closed; a second support
element fastened to a door frame and having a fixed

cylindrical part which is vertically aligned with the other
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end of the rotary cylindrical part of the first suppcr:
element; a rotational shaf% having one end inserted into ths
rotary cylindrical part of the first support element through
the fixed cylindrical part of the second support element to be
rotatably supported by the closed one end of the rotary
éylindrical part and a middle portion formed with a larger
diameter part; a torsional coil spring wound around the
rotational shaft in the rotary cylindrical part of the fist
support element and having one end secured to the closed one
end of the rotary cylindrical part and the other end secursd
to the larger diameter part of the rotational shaft; a first
ratchet wheel fitted into the fixed cylindrical part of the
second support element such that it cannot be rotated, the

first.ratchet wheel being seated onto the larger diameter parc

of the rotational shaft and héving a plurality of first axial

ratchets which are radially inwardly formed; a first cam
member fitted into the fixed cylindrical part of the second
support element such that it cannot be rotated, the first cam
member being seated onto the first ratchet wheel and having at -
least one axial camming protrusion; a second cam member having
one end which is inserted into the fixed cylindrical part of
the second support element such that it can be rotated and can
be moved in an axial direction, the one end being formed wich
at least one axial camming groove into which the axial camming

protrusion can be engaged; a second ratchet wheel inserted
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into the second cam member such that it can be rotatesd

integrally with the rotatiénal shaft and can be moved in the
axial direction, the second ratchet wheel having oné end being
formed with a plurality of second axial ratchets which can be
engaged with the plurality of £irst axial ratchets of the
first ratchet wheel; a cap mémber fastened to the other end of
the rotational shaft which extends through the first ratchet
wheel, the first cam member, the Second cam member and the
sécond ratchet wheel; and a coil spring wound around the
rotational shaft between the second ratchet wheel and the cap
member. '

The first and second support elements are a pair of
horizontal support elements which are arranged in a side by
side relationship in a horizontal direction.

According to still another aspect of the present
invention, there is provided a door hinge device comprising:
a first support element fastened to a door and having a rotary
cylindrical part a middle section of which is closed to define
two operating chambers in the rotary cylindrical part; a
second supporf element fastened to a door frame and having a
pair of fixed cylindrical pérts which are vertically aligned
with both ends of the rotary cylindrical part of the first
support element, respectively; first door hinge means disvosed
in a first fixed cylindrical part of the second support

element and a first operating chamber of <the rotary
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cylindrical part of the first support eiement; and second door
hinge means disposed in a second fixed cylindrical part of the
second support element and a second operating chamber of the
rotary cylindrical part of the first support element.
Each of the first and second door hinge means comprises:

a rotational shaft ha#ing one end inserted into the operating

- chamber of the rotary cylindrical part of the first support

element through the fixed cylindrical part of the second
support element to be rotatably supported by the closed middle
section of the rotary cylindrical part and a middle portion
formed with a larger diameter part; a torsional coil spring
wound around the rotational shaft in the operating chamber of
the rotary cylindrical part of the fist support element and
Ha&ing one end secured to the closed middle section of ;he
rotary cylindrical part and the other end secured to the
laréer diameter part of the rotational shaft; a first ratchet
wheel fitted into the fixed cylindrical part of the second
support element such that it cannot be rotated, the first
ratchet wheel being seated onto the larger diameter part of
the rotational shaft and having a plurality of first axial
ratchets which are radially inwardly .formed; a first cam
memoer fitted into the fixed cylindrical part of the second
support element such that it cannot be rotated, ﬁhe first cam

member being seated onto the first ratchet wheel and having at

v~

least one axial camming protrusion; a second cam member having
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one end which is inserted into the fixed cylindrical part of
the second support elemént ;uch that it can be rotated and can
be moved in an axial direction, the one end being formed with
‘at least one axial camming groove into which the axial camming
protrusion can be engaged; a second ratchet wheel inserted
into the second cam member such that it can be rotated
integrally with the rotational shaft and can be moved in the
axial'direction, the second'fatchet wheel having one end being
formed with a plurality of second axial ratchets which can be
engaged with the plurality of first axial ratchets of the
first ratchet wheel; a cap member fastened to the other end of
the rotational shaft which extends through the first ratchet
wheel, the first cam member, the second cam member and the
second ratchet wheel; and a coil spring wound around the
rotational shaft between the second ratchet wheel and the cap
member.

The first and second door hinge means are arranged such
that they are in a plane symmetry while being centered on the
middle section of the rotary cylindrical part:; and torsional
moment of the respective _torsional coil springs of the
respective first and second door hinge means can be
independently adjusted. The torsional coil spring of the

irst door hinge means and the torsional. coil spring of the

th

second door hinge means are wound in the same directio>n, sc

that, when the rotary cylindrical part is rotazed by rotaticn
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of the door, one torsional coil spring receives fcrce which
acts in a winding directién thereof and the other torsional
coil spring receives force which acts. in an unwinding
direction.thereof; and the one torsional coil spring receiving
force which acts in the winding direction thereof has larger
torsiénal moment than the other torsional coil spring
receiving force which acts in the unwinding direction thereof,
théreby allowing opening and closing operations of the door to
be smoothly performed. The middle section comprises a fixed
middle piéce'which is fitted into the rotary cylindrical part
and is fixed thereto by a screw. The first and second support
clements are a pair of vertical support elements which are
arranged in a side by side relationship in a wvertical
direction.

In each of the first and second door. hinge means, when
the plurality of first axial ratchets of the first ratchet
wheel and the plurality of second axial ratchets of the second
ratchet wheel are engaged with each other, the rotational
shaft can be rotated in one direction and cannot be rotated in
the other direction; wheﬁ the rotational shaft is rotated in
the one direction by a tool inserted into the tool inserting
groove which is formea in the cap member, force acts on the
torsional coil spring in a winding direction thersof to
increase torsional moment of the torsional coil spring; and

when the second ratchet wheel is moved upward by raising the



w

14
first outward flange portion of the second cam member whrile
overcoming biasing force .of ﬁhe coil spring, engagerant
between the first ratchet wheel and the second ratchet wh=ael
is released and the torsional coil spring is unwound to be
decreased in its torsional moment.

The one direction is a clockwise direction and the other
direction is counterclockwise direction; the torsional coil
springs of the first and second door Hinge means are a left-
handed torsional coil spring which is wound left; and as zhe
decor is opened, the rotary cylindrical part is rotated in the
counterclockwise direction.

The torsional coil spring of the first door hinge means
and the torsional coil spring of the second door hinge mez=ns
are wound in different directions, so that, when the rotary
cylindrical part is rotated by the rotation of the door, both
of the torsional coil springs receive force which acts in the
winding direction, whereby torsional moment of the torsional

oil springs 1is used for supporting and opening and clos:zng

(9]

the door.

The first and second support elements are a pair of

norizontal support eleménts which are arranged in a side by
side relationship in a horizontal direction; and at this tizs,
the second support element is connected to the first fixad
cylindrical part which is in turn connected tu the seccnd

ixed cylindrical part via a connection pisce.

y
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By the features of the present invention, advantages are
provided in that since a déor hinge device is installed to a
door in a state that any torsional moment does not act on a
torsional coil spring and then, torsional moment of the
torsional coil spring is adjusted by virtue of inserting a
tool into a tool inserting groove of a cap member and thereby
rotating a rotational shaft or by virtue of grasping a first
outward flange portion of a second cam member and lifting a
second ratchet wheel by rotating the second cam member,
installation of the door hinge device .and an elasticit
adjusting procedure, that is, a torsional moment adjusting
procedure for the torsional coil spring can be performed in a
simple, easy and rapid manner. According to this,
valuableness of the door hinge device is elevated, and there
is no possibility for the door to be rapidly closed to hurt
the human body due to the fact that torsional moment of the
_torsional coil spring is not properly adjusted; In addition,
thanks to the fact that a pair of door hinge means ars
disposed up and down and torsional coil springs of the pair of
door hinge means- receive force which acts in reverse
directions, respectively, suéh that their torsional moment is
independently adjusted, opening and closing velocity of the
door can be adjusted in a more subdivided manner, and the door
is smoothly openad by small force and is slowly and

automatically closad, whereby the valuableness of the docr
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hinge device is more elevated. Moreover, due to the fact that
means for separately and.additionally controlling rotating
velocity of the rotational shaft is formed in a larger
diameter part of the rotational shaft, the rotating velocity
of the rotational shaft, that is, the opening and closing
velocity of the door can be additionally adjusted in a further

more subdivided manner.
BRIEF DESCRIPTION OF THE DRAWINGS

The above objects, and other features and advantages of
the present invention will become more apparent ‘after a
reading of the following detailed description when taken in
conjuhétion with the drawings, in which:

FIG. 1 is a partially broken-away longitudinal cross-
sectional view illustrating an entire structure of a door
hinge device in accordance with a first embodiment of ths
present invention;

FIG. 2 1is an exploded perspective view illustrating
various components constitut;ng the door hinge device of FIG.
1;

FIG. 3 is a partially broken—aWay cross—-sectional view
for explaining a procedure for increasing torsional moment of
a torsional coil spring by rotating a rotational shaft in a

clockwise direction thereby causing the torsional coil spring
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to be wound to be increased in its elastic force:;

"FIG. 4 is a partiall§ broken-away cross-sectional view
for explaining a procedure for decreasing torsional moment of
the torsional coil springlby lifting a éylindrical cam member
and a cylindrical ratchet wheel in an axial direction thereby
causing the torsional coil spring to be unwound to be
decreased in its elastic force;

FIG. 5 is a perspective view illustrating configurations
of a ring-shaped ratchet wheel and a cylindrical ratchet wheel
which are modified according to the present invention;

FIG. 6 is a perspective view illustrating a state wherein
a door hinge device in accordance with a second embodiment of
the present invention is installed between an upper end 6f a
door and a door frame; )

FIG. 7 is a partially broken-away.longitudinal cross-
sectional view illustrating an entire structure of the door
hinge device oi FIG. 6;

FIG. 8 1is an exploded perspective view illustrating

various components constitutirg the door hinge device of FIG.

6;

‘FIG. 9 1is a partially.broken—away longitudinal cross-
sectional view illustrating an entire structure of a door
hinge device in accordance with a tﬁird embodiment of che
present invention;

FIG. 10 is an exploded perspective view illustrating
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various components constituting the door hinge device of FIG.
9; )

FIG. 11 is a partially broken-away longitudinal cross-
sectionai view illustfating a state wherein a first torsional
coil spring and a second forsional coil spring are wound in
reverse directions in the third embodiment of the present
invention;

FIG. 12 is a perspective view illustrating an appearance
of a door hinge device in accordance with a fourth embodiment
of the present invention; and

FIG. 13 is a partially broken-away longitudinal cross-

sectional view illustrating an entire structure of the door

hinge device of FIG. 12.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference will now be méde in .greater detail to a
preferred embodiment of the inventicn, an example of which is
illustrated in the accompanying dra#ings. Wherever possible,
the same reference numerals will be used throughout the
drawings and the descriptian to refer fo the same or 1like
parts.

FIG. 1 is a partially broken-away longitudinal cross-
sectional view'illustrating_an entire structure of a door

hinge device in accordance with a first embodiment of &the
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present invention; FIG. 2 is an exploded perspective view
illustrating various compohents constituting the door hinge
device of FIG. 1; FIG. 3 is a partially broken—away'cross—
sectional view for explaining a pfocedure for increasing
torsional moment of a torsional coil spring by rotating a
rotational shaft in a clockwise direction thereby causing the
torsional coil spring to be wound to be increased in its
elastic force; FIG. 4 is a partially broken-away cross-
sectional view for explaining a procedure for decreasing
torsional moment of the torsicnal coil spring by lifting a
cylindrical cam member and a cylindrical ratchet wheel in an
axial direction thereby causing the torsional coil spring to
be unwound to be decreased in its elastic force; and FIG. 5 is
a perspective'view illustrating configurations of a ring-
shaped ratchet wheel and a cylindrical ratchet wheel which are
modified according to the present invention.

The door hinge devicelloo in accordance with the first
embodiment. of the present invention includes a pair of
vertical support elements 102 and 103. A first vertical
support element 102 is fastened to a door to be integrally
rotated therewith, and a second vertical support element 103
is fastened to a door frame to be.fixedly held. A rotary
cylindrical part 104 is integrally fastened to a lengthwise_
middle portion of widthwise one end of~the first vertical

support alement 102, which faces the seccnd vertical support
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element 103, and a pair of fixed cylindrical parts 106 and 107
are integrally fastened to.leﬂgthwise béth ends of widthwise
one end of the second vertical support element 103, which
faces the first vertical support element 102. The pair of
fixed cylindrical parts 106 and 107 are aligned with a lower
end and an upper end of the rotary cylindrical part 104,
respectively, and a pair of ring washers 153 and 159 are
intervened between the pair of fixed cylindrical parts 106 and
107 and the rofary cylindrical part 104, respectively. A plug
member 108 is inserted into a first fixed cylindrical part 106
 from bottom to top. By the fact that a threadec portion which
is formed on an upper end of the plug member 208 is screwed
into a circumferential inner surfacé of the lower end of the
rotary cylindrical part 104, the plug member 138 is fastened
to the rotary cylindrical part 104. A lower end of the plug
member 108 is formed with a head portion 110, and the upper
end of the plug member 108 is formed with a support shaft
portion 112 which extends upward while having a reduced
diameter. When the plug member 108 is screwed into the rotary
cylindrical.part 104, the head portion 110 of the plug member
108 is seated onto a lower eﬁd of ‘the first fixed cylindrical
| part 106.

A lower end of a rotational shaft 114 is inserted into
the rotary cylindrical part 104 from top to bottom. A middle

pcrtion of the rotational shaft 114 is formed with a larger
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diameter part 116 which is enlarged in its diameter. The
lower end of the rotationAi shaft 114 is seated onto a free
end of the support shaft portion 112 of the plug member 108.
The lower end of the rotational shaft 114 and the free end of
the support shaft portion 112 are formed with a pair of
inserting grooves 168 and 169, respectively. Eoth ends of a
round bar 170 are inserted into the pair of inserting groo&es
168 and 169, respectively, gnd a pair of balls 118 and 119 are
intervened between bottom surfaces of the pair of inserting
grooves 168 and 169 and both ends of the round bar 170,
respectively, to guide rotation of the rotational shaft 114.
In the rotary cylindrical part 104, a torsional coil spring
120 is wound around a circumferential outer surface of the
rotational';haft 114. An upper end of the torsicnal coil
spring 120 is fitted into a spring fixing groove which is
defined on a lower surface of the larger diameter part 116 of
the rotational shaft 114, to be fixed therein, and a lower end
of the torsional coil spring 120 is fitted into another spring
fixing groove which is defined on an upper end surface of the
plug member 108, to be fixed therein. In FIG. 1, the
torsional ‘coil spring 120 is a left-handed torsional coil
spring which is wound left. Accordingly, when the rctational
shaft 114 is rotated in a clockwise direction, force acts on
the torsional coil spring 120 in a winding direction thereof

to increase torsional moment of the torsional coil spring 1290.
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On the contrary, when the rotational shaft 114 is rotated in
a counterclockwise directioh, force acts on the torsional coil
spring 120 in an unwinding direction thereof to decrease
torsional moment of the torsional coil spring 120. Above the
larger diameter portion 116, the circumferential outer surface
of the rotational shaft 114 is formed with at least one key
groove 146. When the rotational shaft 114 is inserted into
the rotary cylindrical part 104, substantially a middle
portion of the larger diameter part 116 projects upward beyond
the ring washer 159 which is positioned upward;

A ring-shaped ratchet wheel 122 and a ring-shaped cam
member 126 are sequentially fitted into the second fixed
cylindrical part 107 of the second vertigal support element
103, from top to bottom. The ring-shaped ratchet wheel 122 is
seated onto an upper surface of the larger diameter part 116
of the rotational shaft 114, and the riné—shaped cam member
126 is seated onto the ring-shaped ratchet wheel 122. A
circumferential inner surface of the second fixed cylindrical
part 107 is formed with an inward- spline 152, and
circumferential outer surfaces of the ring-shaped ratchet
wheel 122 and the ring-shaped cam member 126 are formed with
outward splines 154 and 155, respectively. The outward
splines 154 and 155 of the ring-shaped ratchet wheel 122 and
the ring-shaped cam member 126 are coupled to thke inward

-

spline 152 of the second fixed cylindrical pzart 107.



23
Accordingly, by the fact that the second fixed cylindrical

part 107 is maintained in ; state that it is fastened to the
door frame, the ring-shaped ratchet wheel 122 and the ring-
shaped cam member 126 cannot be rotated in a circumferential
direction and can only be moved in an axial direction. On a
circumferential portion of the ring-shaped ratchet wheel 122,
which is moved radially and inward from the circumferential
outer surface thereof by a distance which corresponds to a
thickness of the ring-shaped cam member 126 seated théreon,
the ring-shaped ratchet wheel 122 is formed with a pluralility
of first axial ratchets 124. On an upper surface of the ring-
shaped cam member 126, there are formed at least two camming
protrusions 128 such that they extend upward in the axial
direction. |

A cylindrical cam member 130 is seated onto the rinag-
shaped cam member 126. On a lower surface of the cylindrical
cam member 130, there are formed at least two camming groowes
132 into which the camming protrﬁsions 128 of the ring-shaped
cam member 1286 can be engaged, respectively. An upper end of
the cylindrical cam member 1;0 is formed with a first outward
flange portion 134 which projects radially outward. Inwardly
of the first outward flange portion 134, a circumferential
inner surface of the cylindrical cam member 130 is formed with
a stepped portion 136. The first outward- flange portion 134

of the cylindrical cam member 130 is seated onto an upper =nd
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of the second fixed cylindrical part 107. A cylindrical
ratchet wheel 138 1is fittea into the cylindrical cam mémber
130, and an upper end of the cylindrical ratchet wheel 138 is’
formed with a second outward flange portion 142 which is
seated onto the stepped portion 136 of the cylindrical cam
member 130. On a lower surface of the cylindrical ratchet
wheel 138, there are formed a plurality of second axial
ratchets 140 which can be engaged with the plurality of first
axial ratchets 124 of the ring-shaped ratchet wheel 122. a
circumferential inner surface of the cylindrical ratchet wheel
138 is formed with at least one key 144. The other end of the
rotational shaft 114 extends upward through the ring-shaped
ratchet wheel 122, the ring-shaped cam member 126, the
cylindrical cam member 130 and the cylindrical ratchet wheel
138. At this time, by the fact that thé key 144 of the
cylindrical ratchet wheel 138 is fitted into the key groove
146 of the rotational shaft 114, the cylindrical ratchet wheel
138 can be rotated integrally with the rotational shaft 114.
Also, by the fact that the second outward flange portion 142
which is formed in the cylindrical ratchet wheel 138 is seated
onto the stepped portion 136 which is formed in the
cylindrical cam member 130, if the first outward flangs
portion 134 of the cylindrical cam member 130 which is seated
onto the upper end of the second fixed cyliﬁdrical part 107,

is grasped and rotated, the cylindrical cam member 130 and the
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cylindrical ratchet wheel 138 can be integrally moved in the
axial direction along thé rotational shaft 114 while the
camming grooves 132 of the cylindrical cam member 130 slide on
the camming protrusions 128 of the ring-shaped cam member 125,
respectively.

Each of the first axial ratchet 124 and the second axial
ratchet 140 is formed with a sloped surface and an upright
surface. In FIG. 1, the second axial ratchet 140 which is
engaged with the first axial ratchet 124, can be rotated in
the clockwise direction due to the fact that its sloped
surface slides on the sloped surface of the first axial
ratchet 124, and cannot be rotated in the counterclockwise
direction due to the fact that its upright surface is brought
into contact with the upright surface ofnﬁhe first axial
ratchet 124. Of course, although it is explained in the above
embodiment that the ring-shaped ratchet wheel 122 and the
cylindrical ratchet wheel 138 have the first axial ratchet 124
and the second axial ratchet 140, respectively, each of which
has the sloped surface and the upright surface, it is to Dbe
readily understood that the ring-shaped ratchet wheel 122 and
the cylindrical ratchet wheel 138 can have a plurality of
first axial ratchets 125 and a plurality of second axial
ratchets 141, respectively, each of which has a configuration
which is the same as that of the conventional gear teeth.

A cap member 148 is screwed around the other end of the
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rotational shaft 114 which extends upward through the
cylindrical rétchet wheel 158, to be fastened thereto. A coil
spring 150 is intervened between the cap_member 148 and the
cylindrical ratchet wheel 138 to bias downward the cylindrical
ratchet wheel.138, that is, in a direction wherein the second
axial ratchet 140 is engaged with the first axial ratchet 124.
An upper end surface of the cap member 148 is formed with a
tool inserting groove.156. By inserting a tool into the tool
inserting groove 156 and rotating the tool, the rotational
shaft 114 can be rotated. A protective cap 160 is screwed
around a circumferential outer surface of.the cap member 148.
The protective cap 160 serves to protect a number of
components which project out of the second fixed cylindrical
part 107.

The door hinge device 100 in accordance with the first
embodiment of the present invention, constructed as mentioned
above, is mounted to the door and the door frame in_a state
that any torsional moment does not act on the torsional coil
spring 120, and according to this, mounting operations for the
door hinge device 100 can pe performed in a simple and sasy
manner. When required after mounting operations for the door
hinge device 100 are completed or while the door hinge device
100 is used, operations for adjusting elasticity of the door
hinge device 100, that is, of the torsional coil spring 120

can be implemented as described below.
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When it is desired to increase elasticity, that 1is,
elastic force of the door hinge device 100, the protective cap
160 is unscfewed from the cap member 148, and after inserting
a tool such as a wrench or the like into the tool inserting
groove 156 which is formed in the cap member 148, the cap
member 148 is rotated in the clockwise direction by rotating
-the tool (see FIG. 3). If the cap member 148 is rotated in
the clockwise direction, the rotational shaft 114 which is
integrally fastened to the cap member 148, is also rotated in
the clockwise direction. Further, due to the fact that the
key 144 which is formed on the ciréumferential inner surface
of the cylindrical ratchet wheel 138 is fitted into the key
groové 146 which is formed on the circumferential outer
surface of the rotational shaft 114, force acts on the
cylindrical ratchet wheel 138 in the clockwise dirsction.
According to this, as the sloped surface of the second axial
ratchet 140 of the cylindrical ratchet wheel 138 slides on the
sloped surface of the first axial ratchet 124 of the ring-
shaped ratchet wheel 122, the cylindrical ratchet wheel 138 is
rotated in the clockwise direction. At this time, as the
second axial ratchet 140 roéating in the clockwise direction
passes an upper end of the corresponding first axial ractchet
124, the second axial ratchet 140 is moved downward along the
upright surface of the corresponding first axial ratchet 124

by biasing force of the coil spring 150. Ther=sfore,
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counterclockwise rotation of the second axial ratchet 140
which is moved downward, is prevented by the fact that the
upright surfaée of the second axial ratchet 140 is brought
into contact with the upright surface of the first axial
ratchet 124. By this, because the counterclockwise rotation
of the rotational shaft 114 is prevented, the torsional coil
spring 120 which has the uéper end fixed to the larger
diameter part llé of the rotational shaft 114 and the lower
end fixed to the plug member 108, is wound iﬁ the winding
direction by an angle through which the rotational shaft 114
is rotated in the clockwise direction, to be increased in its
torsional moment. Consequently, the more the number of the
first axial ratchets 124 which the second axial ratchet 140
passes while being réﬁated in the clockwise direction, is
increased, the more the torsional moment of the torsional coil
spring 120 is increased.

When it is desired to decrease elasticity, that 1is,
elastic force of the door hinge device 100, the first outward
flange portion 134 of the cylindrical cam member 130 which is
seated onto the upper end of the second fixed cylindrical part
107 is grasped’ by the hana and rotated in the clockwise
direction or in the counterclockwise direction (see FIG. 4).
If the first outward fiange portion 134 is rotated in the
clockwise direction or in the counterclockwise direction, the

cylindrical cam member 130 is moved upward along a sloped
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surface of the camming protrusion 128 of the ring-shapéd cam
member 126. If the cylind:ical cam member 130 is moved
upward, by the fact that the second outward flange portion 142
of the cylindrical ratchet wheel 138 is seated onto the
stepped portion 136 of the cylindrical cam member 130, and by
the fact that the key 144 which is formed on the
circumferential inner surface of the cylindrical ratchet wheel
138 is fitted into the key groove 146 which is formed on the
circumferential outer surface of the rotational shaft 114, the
cylindrical ratchet wheel l3é is moved upward in the axial
direction along the rotational shaft 114, and according to

this, the engagement between the plurality of first axial

ratchets 140 of the ring-shaped ratchet wheel 122 and the

plurality of second axial ratchets 140 of the cylindrical
ratchet wheel 138 is released. Therefore, because the
rotational shaft 114 can be freely rotated in the
counterclockwise direction by torsional moment of the
torsional coil spring 120 which is in a state that it is
wound, the torsional moment of the torsional coil spring 120
can be decreased by an angle through which the rotational
shaft 114 rotates in the counterclockwise direction.

The door which is provided with the door hinge device 100
as shown in FIG. 1, is uéed such that it is opened by being
rotated in the counterclockwise direction in a state that

elasticity, that is, eslastic force of the door hingz device
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100, that is, of the torsional coil spring 120 is adjusted as
described above. In othé£ words, if the door is rotated in
the counterclockwise direction, the first wvertical support-
element 102 which is fastened to the door is also integrally
rotated in the counterclockwise direction, and the plug member
108 which is fastened to the lower end of the rotary
cylindrical part 104 of the first vertical support element 102
is also integrally rotated in the counterclockwise direction.
Accordingly, due to the fact that the lower end of the
torsionél coil spring 120 is secured to the plug member 108,
the torsional coil spring 120 re;eives force which acts in the
winding diréction, and by this, the torsional moment of the
torsional coil spring 120 is increased. Thereafter, if the
hand which opens the door is taken off from the dodr, the door
is automatically rotated in the clockwise direction toward a
closed position by the torsional moment of the torsional coil
spring 120, which is increased when the door is opened.

According to the present embodiment of the present
invention, the larger diameter part 116 of the rotational
'shaft 114 is formed with a circumferential groove 162. A pair
of semi-circular washers 164 _ are _fitted into the
circumferential groove 162, and the pair of semi-circular
washers 164 are squeezed by a predetermined squeezing force
against a bottom surfaée of the circumferential groove 162 by

means o0f a screw 166 which extends through a wall of the
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rotary cylindrical part 104 of the first support element 102.

Accordingly, depending upon a degree to which the pair of

semi-circular washers 164 are squeezed against the bottom

surface of the circumferential groove 162, rotational velocity
of the rotational shaft 114, that is, opening and closing
velocity-of the door can be adjusted in a more subdivided
manner. For this precise adjustment in opening and élosing
velocity of the door, a friction-resistant and heat-resistant
lining or pad is attached to a circumferential inner surface
of each semi-circular washer 164.

FIG. 6 is a perspective view illustrating a state wherein
a door hinge device in accordance with a second embodiment of
the present invention is installed between an upper end of a
door and a door frame; FIG. 7 is a partially broken-away
longitudinal cross-sectional view illustrating an entire
structure of the door hinge device of FIG. 6; and FIG. 8 is an
exploded perspective view illustrating various components
constituting the door hinge device of FIG. 6.

Since a construction of a door hinge device 200 in
accordance with a second empodiment of the present invention
is substantially similar to that of the door hinge device 100

the first embodiment aforementioned above, explanations
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representing the same parts. The door hinge device 200 cf the
present emododiment includés a pair of horizontal support
elements 202 and 203. A first horizontal support element 202
is fastened to a door 212 to be integrally rotated therewith,
and a second horizontal support element 203 is fastened to a
door frame 214 to be fixedly held. An upper end of a rotary
cylindrical part 104 is fastened to one end of the first
horizontal support element 202, and a lower end of a fixed
cylindrical part 204 is fastened to one end of the sscond
support element 203. The fixed cylindrical part 204 is
aligned with the upper end of the rotary cylindrical part 104,
and a ring washer 210 is intervened between the Tixed
cylindrical part 204 and the rotary cylindrical part 104. A
plug ﬁémber 206 is inserted into the rotary cylindrical part
104 from bottom to top. By the fact that a threaded portion
208 which is formed at an upper end of the plug member 206 is
sérewed into a circumferential inner surface of a lower end of
the rotary cylindrical part 104, the plug member 2C6 is
fastered to the rotary éylindrical part 104. A lower =ad of
a rotational shaft 114 is sgéted onto a free end of the plug
member 206, and the lower end of the rotational shaft 114 and
the upper end of the plug member 206 are fofmed with a pair of
inserting grooves 168 and 169, respectively. Both ends of a

round bar 170 are inserted into the pair of inserting grooves

L1}

168 and 16¢, respectively. A pair of balls 118 and 113 are
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intervened between bottom surfaces of the pair of inserting
grooves 168 and 169 and both ends of the round bar 170,
respectively, to guidé rotation of the rotational shaft 114.

Therefore, according to the present embodiment, the same
effects as obtained by the door hinge device 100 of the first
embodiment, which has the pair of vertical support elements
102 and 103, are accomplished.

FIG. 9 is a partially broken-away longitudinal cross-
sectional view illustrating an entire structure of a door
hinge device in accordance with a third embodiment of the
present invention; FIG. 10 is an éxploded perspective view
illustrating wvarious components constituting the door hinge
device of FIG. 9; and FIG. 11 is a partially broken-away
longitudin;l cross-sectional view illustrating a state wherein
a first torsional coil spring and a second torsional coil
spring are wound in reverse directions in the third embodiment
of the present invention.

Also, in a door hinge dewice 300 in accordance with a
third embodiment 6f the present invention, the same reference
numerals will be used for representing the same parts when
compared to the door hinge dévice 100 of the first embodiment.
The door hinge device 300 according to the present embodiment
includes a pair of vertical support elements 324 and 325. A
first vertical support element 224 is fast=2ned to a door to be

integrally rotated therewith, and a second vertical support
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element 325 is fastened to a door frame to be fixedly heid.

A rotary cylindrical part-104 is integrally fastened tc a
lengthwise middle portion of widthwise one end of the first
vertical support élement 324, which faces the second vertical
support.element 325, and a pair of fixed cylindrical parts 106
and 107 are integrally fastened to lengthwise both ends of
widthwise one end of the second vertical support element 325,
which faces the first vertical support element 324. The pair
of fixed cylindrical parts 106 and 107 are aligned with a
lower end and an upper end of the rotary cylindrical part 104,
respectively, and a pair of ring washers 158 and 159 are
intervened between the pair of fixed cylindrical parts 106 and
107 and the rotary cylindrical part 104, respectively.

A fixed middle piece 302 is fitted into é.middle portion
of the rotary cylindrical part 104. By the fact that the
fixed middle piece 302 is fastened to the rotar§ cylindrical
part 104 by a screw 304, an inner space of the rotary
cylindrical part 106 is divided into a first operating chamker
310 which is defined above the fixed middle.piece 302 and a
second operating chamber 312 which is defined below the fixed
middle piece 302. First door hinge means 306 is provided in
the first operating chamoer 310 of the rotary cylindrical part
104 and the second fixed cylindrical part 107, and second docor
hinge means 308 is provided in the second operating chamber

312 of the rotary cylindrical part 104 and the first fixed
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cylindrical part 106. The first door hinge means 306 and the
second door hinge means 305 are arranged such that they are in
a plane symmetry while being centered on the fixed middle
piece 302. Because constructions of the respective first door
hinge means 306 and second door hinge means 308 are similar to
the construction of the door hinge device 100 of the first
embodiment aforementioned above, excépt that one ends of two
rotational shafts 114 are inserted into grooves which are
formed on upper and lower surfaces of the fixed middle pieée
302, respectively, to be rotatably supported by the fixed
middle piece 302, hereinafter, explanations for respective
components of the first énd second door hinge means 306 and
308 will be omitted, and instead, descriptidns. will be
concentrated onto matters which must be péfticularly
mentioned.

In the present embodiment, torsional moment of-a first
torsional coil spring 314 which is provided in the first door
hinge means 366 and torsional moment of a second torsional
coil spring 316 which is provided in the second door hinge
means 308 can be independently adjusted. In FIG. 9, the first
torsional coil spring 314 an& the second torsional coil spring
314 are left-handed torsipnal coil springs which are
simultaneously wound left. According to this, if the first
vertical support element 324 which is fastsned to the door,

that 1is, the rotary cylindrical part 104 is rotated in a
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counterclockwise direction, the first torsional coil spring
314 which is disposed up receives force which acts in the
winding direction thereof to be increased in its torsiqnal
moment, and the second torsional coil spring 316 which is
disposed down receives force which acts in the unwinding
direction thereof to be decreased in its torsional moment.
Accordingly, a pair of forces which act in reverse directions
are applied to the entire door. Therefore, when the door is
opened, due to the fact that torsional moment of the first
torsional coil spring 314 is increased and torsional moment of
the second torsional coil spring 316 is decreased, the door
can be smoothly opened. On the contrary, when the door is
closed, due to the fact that torsional moment of the first
torsional coil spring 314 is decreased and torsional moment of
the second torsional coil spring 316 is increased, the door
can be slowly closed. Of course, at this time, it is to be
readily understéod that, in an initial state before the door
is opened, torsional moment of the second torsional coil
spring 316 must be established to be less than torsional
moment of the first torsional coil spring 314, to allow the
door to be held in a closed state.

Of course, it is to be rgadily understood that right-
handed torsional coil springs can be also used as the first
torsional coil spring 314 and the second torsional coil spring

316. However, in this case, the first axial ratchets 124 of



37

the ring-shaped ratchet wheel 122 and the second axial
ratchets 140 of the cyliﬂﬁrical ratchet wheel 138 must be
oppositely formed such that the first torsional coil spring
314 which is disposed up réceives force which acts in the
winding direction thereof and the second torsional coil spring
316 which is disposed down receives force which acts in the
unwinding direction thereof, when the rbtational shaft 114 or
the rotary cylindrical part 104 is rotated in the ciockwise
direction. Of course, at this time, it is to be readily
understood that, in an initial state before the door is
opened, torsional moment of the first torsional coil sprihg
314 must be established to be greater than torsional moment of
the second torsional coil spring 316, to allow the door to be
held in a closed state.

Also, as shown in FIG. 11, the first torsional coil
spring 314 provided in the first door hinge means 306 and the
second torsional coil spring 316 provided in the seccnd door
hinge means 308 can be wound in the reverse directicns from
each other. 1In FIG. 11, the first torsional coil spring 314
is shown as a left-handed to;sional coil spring and the second
torsional coil spring 316 is shown as a right-handed torsional
coil spring. As described above, in the case that the first
torsional coil spring 314 and the second torsional coil spring
316 are wound in the reverse directions, when the rotary

cylindrical part 104 1is rotated in the counterclockwise
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direction, both of the first and second torsional coil springé
314 and 316 receive force which acts in the winding direction
thereof. Consequently, by the fact that torsional moments of
the first and second torsional coil spring 314 and 316 are
used together to support and Apen/close the door, load bearing
capacity of the door hinge device according to the present
invention can be improved.

FIG. 12 is a persﬁective view illustrating an appearance
of a door hinge device in accordance with a fourth embodiment
of the present invention; and FIG. 13 is a ﬁartially broken-
away longitudinal cross-sectional view illustrating an entire
structure of the door hinge device of FIG. 12.

Since a construction of a door hinge device 400 in
accordance with a fourth embéd;ment of the present invention
is substantially similar to that of the door hingé device 300
of the third embodiment aforementioned above, exp;anations
hereinafter _will be concentrated onto portions which are
different from those of the door hinge device 300 of the third
embodiment, and the same reference numerals will be used for
representing the same parts. The door hinge device 400 of the
present embodiment includeg a pair of horizontal support
elements 402 and 403. A first horizontal support element 402
is fastened to a door to be integrally rotated therewith, and
a second horizontal support element 403 is fastened to a door

frame to be fixedly held. An upver end of a rotary
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cylindrical part 104 is integrally fastened to one end of the
first ho;izontal support element 402, and a lower end of a
second fixed cylindrical part 107 is integrally fastened to
one end of the second support element 403. A first fixed
cylindrical part 106 is provided below a lower end of the
rotary cylindrical part 104. The first fixed cylindrical part
106 is integrally connected.to the second fixed, cylindrical
part 107 via a connection piece 404. The pair of fixed
cylindrical parts 106 and 107 are aligned with the lower end
and the upper end of the rotary cylindrical part 104.

Therefore, according to the present embodiment, the same
effects as obtained by the door hinge device 300 of the third
_eﬁbodiment, which has the pair of wvertical support elementé
324 and 325, are accomplished. | |

As described above, by the present invention, advantages
are provided in that since a door hinge device is installed to
a door in a state that any torsional moment does not act on a
torsional c¢oil spring and then, torsional moment of the
torsionai coil spring is adjusted by virtue of inserting a
tool into a tool inserting groove and thereby rotating a
rotational shaft'or by virfue of pressing a push rod and
thereby disengaging & pawl of a pawl member from a ratchet of
an inward ratchet wheel, installation of the door hinge device
and an elasticity adjusting procedure, that is, a torsional

moment adjusting procedure for the torsional coil spring can
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be performed in a simple, easy and rapid manner. According to
this, valuableness of the AOOr hinge device is elevated, and
there is no possibility for the door to be rapidly closed to
hurt the human body due to the fact that torsional moment of
the torsional cdil springlis not properly adjusted.

In addition, thanks to the fact that a pair of door hinge
means are disposed up and down and torsional coil springs of
the pair of door hinge means receive force which acts in
reverse directions, respectively, such that their torsicnal
moment is independently-adjusted, opening and closing velocity
of the door can be adjusted in a more subdivided manner, and
the door is smoothly opened by small force énd is slowly and
automatically closed, whereby the valuableness of the door
hinge device is more elevated.

Moreover, due to the fact that means for separately and
additionally controlling rotating velocity of the rotational
shaft is formed in a larger diameter part of the rotational
shaft, the rotating velocity of the rotational shaft, that is,
the opening and <closing velocity of the door can be
additionally adjusted in a further more subdivided manner.

In the drawings and specification, there have been
disclosed typical preferred embodiments of the invention and,
although specifiﬁ terms are employed, they are used in a
generic and descriptive sense only and not fof pﬁrposes of

limitation, the scope of the invention being set forth in che



following claims.
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WHAT IS CLAIMED IS:

1. A door hinge device comprising:

a first support element fastened to a door and having a
rotary cylindrical part;

a second support element fastened to a door frame and
having a pair of fixed cylindricai parts which are vertically
aligned with both ends of the rotary cylindrical part of ths
first support element, respectively;

a plug member inserted into a first fixed cylindrical
part of the second support element and locked to one end of.
the rotary cylindrical part of the first support element;

a .rotational shaft having one end inserted into ths
rotary cylindrical part of the first support element through
a second fixed cylindrical part of the second support element
to be rotatably supported by the plug member and a middle
portion formed with a larger diameter part;

a torsional coil spring wound around the rotational shaf:
in the rotary cylindrical parf of the fist support element and
having one end secured to the plug member and the other end
secured to the larger diameger part of the rotational shaft:;

a first ratchet wheel fitted into the second fixed
cylindrical part of the second support element such that it

cannot be rotated, the first ratchet wheel. heing seated ontc

i

the larger diameter part of the rotational shaft and having

o« ¢ L M s =



43

élurality of first axial ratchets which are radially inwardly
formed; .

a first cam member fitted into the second fixed
cylindrical part of the second support element such that it
cannot be rotated, the first cam member being seated onto the
first ratchet wheel and having at least one axial camming
protrusion;

a second cam member having one end which is inserted into
the second fixed cylindrical part of the second support
element such that it can be rotated and can be moved in an
axial direction, the one end being formed with at least one
axial camming groove into which the axial camming protrusion
can be engaged;

a second ratchet wheel inserted into the second cam
member. such that it can be rotated integrally with the
rotational shaft and can be moved in the axial direction, the
second ratchet wheel having one end being formed with a
plurality of second axial ratchets which can be engaged with
the plurality of first axial ratchets of fhe first ratchet
wheel; |

a cap member fastened to the other end of the rotational
shaft which extends through the first ratchet wheel, the first
cam member, the second cam member and the second ratchet

wheel; and

a coil spring wound around the rotationzl shaft between

—\\

. O o
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the second ratchet wheel and the cap member.

2. A door hinge device as claimed in claim 1, .wherein
the first and second support elements are a pair of vertical
support elements which are arranged in a side by side

relationship in a vertical direction.

3. A door hinge device as claimed in claim 1, wherein
the other end of the second cam member is formed with a first
outward flange portion which is seated onto one end of the
second fixed cylindrical part of the second support element;
a circumferential inner.surface of the first 6utward flange'
portion is formed with a stepped portion; and the other end of
the second ratchet wheel is formed with a second bﬁtward

flange portion which is seated onto the stepped portion.

4. A door hinge device as claimed in claim 1, wherein
the first ratchet wheel and the first cam member have a ring-
shaped configuration, and the second cam member and the second

ratchet wheel have a cylindrical configuration.

5. A door hinge device as claimed in claim 1, wherein
a circumferential inner surface of the second ratchet wheel is
formed with at least one key, and - -a circumferential outer

surface of the rotational shaft betwsen the largér diameter

- \\!\\\\1\\\\\&\\\1\\\\\!\\.\\j\ -
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part and the other end thereof is formed with at least one key
groove into which the key is fitted:; a circumferential inner
surface of the second fixed cylindrical part is formed with an
inward spline, and a circumferential outer surface of each of
the first ratchet wheel and the first cam member is formed
with an outward spline; and the cap member is formed with a

tool inserting groove.

6. A door hinge device as blaimed in claim 1, wherein
the plug member has a support shaft portion which extends into
the rotary cylindrical paft of the first support element; a
free end of the support shaft portion and the one end of the
rotational shaft are formed with a pair of inserting grooves,
respectively; both ends of a round bar are inse:ted.into the
pair of inserting grooves, respectively; a pair of balls are

intervened between bottom surfaces of the pair of insertingm

grooves and both ends of the round bar, respectively, to guide

4
O

tation of the rotational shaft; and a pair of ring washers
are sandwiched between both ends of the rotary cylindricalf
part and the first and second fixed cylindrical parts,

respectively.

7. A door hinge device as claimed in claim 1, wherein
the plurality of first axial ratchets of the first ratchet

whael and the plurality of second axial ratchets of the second

. . KT ) 0
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ratchet wheel have a configuration which is the same as that

of the conventional gear teeth.

8. A door hinge device as claimed in claim 1, wherein,
when the plurality of first axial ratchets of the first
ratchet wheel and the piurality of second axial ratchets of
the second ratchet wheel are engaged with eack other, the
rotational shaft can be rotated in one direction and cannot be
rotated in the other direction; when the rotational shaft is
rotated in the one direction by a tool inse;ted into the tool
inserting groove which is formed in the cap member, force acts
on the torsional coil spring in a winding directicn thereof to
increase torsional moment of the torsional coil spring; and
.when the second fatchet wheel is moved upward by raising the
first outward flange portion of the second cam member while
"overcoming biasing force of the coil spring, engagement
between the first ratchet wheel and the second ratchet wheel
is released and the torsional coil spring is unwound to be

. decresased in its torsional moment.

9. A door hinge device as claimed in claim 1, wherein
the larger diameter part of the rotational shaft is formed
witﬁ a circumferential groove; a pair of semi-circular washers
are fitted into the circumferential groove; and the pair of

semi-circular washers are squeezed by a presdetermined

_—
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squeezing force against a bottom surface of the
circumferential groove by means of a screw which extends
.through a wall of the rotary cylindrical part of the first

support element.

10. A door hinge device as claimed in claim 9, wherein
a friction-resistant and heat-resistant lining or pad is
attached to a circumferential inner surface of each semi-

circular washer.

11. A door hinge device as claimed in claims 1 or 8,
wherein the one direction is a clockwise direction and the
other direction is counterclockwise direction; the torsional
¢6ii Spring is a left-handed torsional coil spring which is
wound left; and when the rotary cylindrical part is rotated in
the_counterclockwise direction as the door is opened, force
acts on the torsional coil spring in the winding direction

thereof to increase torsional moment of the torsional coil

spring.

12. A door hinge device comprising:

a first support el=ment fastened to a door and having a
rétary cylindrical part one end of which is closed;

a second support eslement fastened ;o a door frame and

having a fixed cylindrizal part which is vertically aligned

A
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with the other end of the rotary cylindrical part of the firsz
support element; )

a rotational shaft having one end inserted into ths
rotary cylindrical part of the first support element through
the fixed cylindrical part of the second support element to ke
rotatably supported by ﬁhe closed one end of the rotary
cylindrical part and a middle portion formed with a larger
diameter part:;

a torsional coil spring wound around the rotational shaft
in the rotary.cylindrical part of the fist support element and
having one end secured to the closed one end of the rotary
cylindrical part and the other end secured to the largex
diameter part of the rotational shaft;

a first ratchet wheel fitted into éhe fixed cylindrical
part of the second support element such that it cannot be
rotated, the first ratchet wheel being seated onto the largerx
diameter part of the rotational shaft and having a plurality
of Zirst axial ratchets which are radially inwardly formed;

a first cam member fitted into the fixed cylindrical parz
of the second support element such that it cannot be rotated,
the first cam member being séated onto the first ratchet wheel
-and-having at least one axial camming protrusion;

a second cam member having one end which is inssrted intc
the fixed cylindrical part of the second support element sucth

that 1t can be rotated and can be moved in an axial directicn,

(W
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the one end being formed with at least one axial camming
groove into which the axial-camming protrusion can be engaged;

é second ratchet - wheel inserted into the second cam
member such that it can be rotated in;egrally with the
rotational shaft and can be moved in the axial direction, the
second ratchet wheel having one end being formed with a
plurality éf second axial ratchets which can be engaged with
the plurality of first axial ratchets of the first ratchet
wheel;

a cap member fastened to the other end of the rotational
shaft which extends through the first ratchet wheel, the first

cam member, the second cam member and the second ratchet

wheel; and

a coil spring wound around the rotational shaft between
the second ratchet wheel and the cap member.

13. A door hinge device as claimed in claim 12, wherein
the first and second support elements are a pair of horizontal
support elements which are arranged in a side by side

relationship in a horizontal direction.

14. A door hinge device comprising:
a first support element fastered to a door and having a
rotary cylindrical part a middle section of which is closed to

define two operating chambers in the rotary cylindrical part:;

TR




50

a second support element fastened to a door frame and
having a pair of fixed cyl{ndrical parts which are vertically
aligned with both ends of the rotary cylindrical part of the
first support element, respectively;

first door hinge means disposed in a first fixed
cylindrical part'of the second support element and a first
operating chamber of the rotary cylindrical part of the first
support element; and

second door hinge means disposed in a second fixed
cylindrical part of thé second support element and a second
operating chamber of the rotary cylindrical part of the first

support element.

15. A door hinge device as claimed in claim 14, wherein
each of the first and second door hinge means comprises:

a rotational shaft having one end inserted into the
operating chamber of the rctary cylindrical part of the first
support element through the fixed cylindrical paft of the
second support element to be rotatably supported by the closed
middle section of the rotary cylindrical part and a middle
portion formed with a largef diameter part:

a torsional coil spring wound around the rotational shaft
in the operating chamber of the rotary cylindrical part of the
fist support element and héving one end secured to the closed

middle section of the rotary cylindrical part and the other

S
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end secured to the larger diameter part of the rotational
shaft; ]

a first ratchet wheel fitted into the fixed cylindrical
part of the second support element such that it cannot be
rotated, the first ratchet wheel being seated onto the larger
diameter part of the rotational shaft and having a plurality
of first axial ratchets which are radially inwardly formed;

a first cam member fitted into the fixed chindrical part
of the second support element such that it cannot be rotated,
the first cam member being seated onto the first ratchet Qheel'
and having at least one axial camming protrusion; |

a second cam member having one end which is inserted into
the fixed cylindrical part of the second support element such
;hat it can be rotated and can be moved in an axial direction,
the one end being formed with at least one axial camming
groove into which the axial camming protrusion can be engaged:

a second ratchet wheel inserted into &the second cam
member such that it can be rotated integrally with the
rotational shaft and can be moved in the axial direction, the
second ratchet wheel having one end being formed with a
plurality of second axial ratchets which can be_engaged with
the plhrality of first axial ratchets of the first ratchet
wheel;

a cap membexr fastened to the other end of the rotaticnal

shaft which extends through the first ratchet wheel, the first
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cam member, the second cam member and the second ratchet

wheel; and

a coil spring wound around the rotational shaft between

the second ratchet wheel and the cap member.

16. A door hinge dévice as claimed in claim 14, wherein
the first and second door hinge means are arranged such that
they are in a plaﬁe symnetry while being centered on the
middle section of the rotary cylindrical part; and torsional
moment of the respective torsional coil springs of the
respective first and second door hinge means can be

independently adjusted.

17. A door hinge'device as claimed in claim 15, wherein
the torsional coil spring of the first door hinge means and
the torsional coil spring of the second door hinge means are
wound in the same direction, so =that, when the rotary
cylindrical part 1is rotated by rotation of the door, one
torsional coil spring .receives force which acts in a winding
direction thereof and the other torsional coil spring receives
force which acts in an unwiﬁding direction thereof; and the
one torsional coil spring receiving Zforce which acts in the
winding direction thereof has larger torsional moment than the
other torsional coil spring receiving force which acts in the

unwinding direction thereof, thereby allowing opening and

S
(A

* c D



53 -
closing operations of the door to be smoothly performed.
18. A door hinge device as claimed in claim 14, wherein
the middle section comprises a fixed middle piece which is
fitted into the rotary cylindrical part and is fixed thereto

by a screw.

19. A door hinge device as claimed in claim 14, wherein
the first and second support elements are a pair of vertical
support elements which: - are arranged in a side by side

relationship in a wvertical direction.

2Q.' A door hinge device as claimed in claim 14, whersin,
in each of the first and éecond door hinge means, when the
plurality of first axial ratchets of the first ratchet wheel
and the plurality of second axial ratchets of the second

azchet wheel are engaged with each other, the rotational

ty

naft can be rotated in one direction and cannot be rotated in
he other direction; when the rotational shaft is rotated in
the one direction by a tool inserted into the tool inserting

grcove which is formed in the cap member, force acts on the

torsicnal coil spring in a winding direction thereof to

~ ww g mw
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overcoming biasing force of the coil spring, engagement
betwsen the first ratchet Qheel and the second ratchet wheel
is released and the torsional coil spring is unwound to be-

decreased in its torsional moment.

21. A door hinge device as claimed in claims 17 or 20,
wherein the one direction is a clockwise directZon and the
other direction is counterclockwise direction; the torsional
coil springs of the first and second door hinge means are a
left—-handed torsional coil spring which is wound l=ft; and as
the cdoor is opened, the rotary cylindrical part is rotated in

the counterclockwise direction.

22. A door hinge device as claimed in claims 17 or 20,
wherein the torsional coil spring of the first door hinge
means and the torsional coil spring of the second door hinge
means are wound in different directions, so thaz, when the
rotary cylindrical part is rotated by the rotation of the
docor, both of the torsional coil springs receive Zorce which
acts in the winding direction, whereby torsional mcment of the
torsional coil springs is used for supporting and opening and

closing the door.

23. A door hinge device as claimed in zlaim 24, wherein

the first and second support elements are a pair of horizontal

\
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support elements which are arranged in a side by side
relationship in a horizontgl direction; and at this time, the
second support element is connected to the first fixed
cylindrical part which is in turn connected to the second

fixed cylindrical part wvia a connection piece.
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