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DOOR HINGE DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a door hinge 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 torsional coil 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 manner, and which makes the door 

to be ·smoothly opened by small force and to be slowly and 

automatically closed at predetermiried velocity, thereby 

increasing valuableness of itself. 

Description of the Related Art 

Generally, a door hinge is mounted to a door i:l 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 element:s 
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which Q.re arranged in a side by side relationship in a 

vertical direction or a pair 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 support elements, 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 caused 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 is expensive, and it is 

difficult.to install the device to a door. 

Recently, to overcome these problems, a door hinge device 

which i~cludes 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, thac 
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is, a torsional moment adjusting procedure for the torsional 

coil spring cannot be easily performed. According to this, if 

torsional moment is not prope~ly adjusted, for example, the 

door is likely to be rapidly closed to hurt the human body. 

Further, in the door hinge device of the prior art, which uses 

a torsional 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 occurring 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 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 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 device 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 cylindrical part of the 

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 the 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 wi~h 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 plug member and the 

other end secured to the larger diameter part of che 

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 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 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 the 

first ratchet wheel; a cap member fastened to the other end of 

the rotational shaft which ~xtends 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 

member. 

The first and second support elements a::-e a pair of 
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vertical support elements which are arranged in a side ~y side 

relationship in a vertical 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 portion. 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. 

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 is fitted; a 

circumferential inner surface of the second fixed cyli~drical 

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 t:ie cap 

member is formed with a tool inserting groove. The plug 

member has a support shaft portion which extends in::o the 

rotary cylindrical part of th~ first support element; a free 

end of the support shaft portion and the one end of the 
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rotational shaft are formed with a pair of inserting grooves, 

respectively; both ends of a round bar are inserted into t~e 

pair of inserting grooves, respectively; a pair of balls a=e 

intervened between bottom surfaces of the pair of inserti::g 

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

rotation of the rotational shaft; and a pair of ring washe=s 

are sandwiched between both ends of the rotary cylindriccl 

part and the first and second fixed cylindrical parts, 

respectively. The plurality of first axial ratchets of tee 

first ratchet wheel and the plurality of second axial ratche~s 

of the second ratchet wheel have a configuration which is tee 

same as that of the conventional gear teeth. 

When the plurality of first axial ratchets of the firs~ 

ratchet wheel and the plurality of second axial ratchets cf 

the second ratchet wheel are engaged with each other, th.e 

rotational shaft can be rotated in one direction and cannot 

rotated in the other direction; when the rotational shaft is 

rotated in the one direction by a tool inserted into the toe: 

inserting groove which is formed in the cap member, force ac~s 

on the torsional coil spring in a winding direction thereof to 

increase torsional moment of the torsional coil spring; ar_d 

when the second ratchet wheel is moved upward by raising tt: 

first outward flange portion of the second cam member whil: 

overcoming biasing force of the coil spring, engagemen~ 

between the first ratchet wheel and the second ratchet whee: 
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is released and the torsional coil spring is unwound to 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 surf ace of the 

circumferential 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 clockwise direction and the other 

direction is counterclockwise direction; the torsional coil 

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 torsi8nal coil spring in the winding direction thereof 

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 verticatly aligned with the other 
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end of the rotary cylincrical part of the first supper-: 

element; a rotational shaft having one end inserted into the 

rotary cylindrical part of the first support element thrQugh 

the fixed cylindrical part of the second support element to be 

rotatably supported by the 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 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 

fi~st ratchet wheel being seated onto the larger diameter par~ 

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 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 a~ · 

least one axial caroming 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 wi-:h 

at least one axial caroming groove into which the axial caroming 

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

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 the 

first ratchet wheel; a cap member fastened· to the other end of 

the rotational shaft which extends through the first ratchet 

wheel, the fi~st cam member, the second cam member and the 

second ratchet wheel; and a coil spring wound around the 

rotational shaft bet:ween the second ratchet wheel and the cap 

member. 

The first and second support elements are a pair of 

horizontal support elements whic~ 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 d~f ine 

two operating chambers in the 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; first door hinge means disposed 

in a first fixed cylindrical part of the second support 

element and a firs~ operating chamber of the rota=y 
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cylindrical part of the first support element; 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 having 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 

having one end secured to the closed ~iddle section of the 

rotary cylindrical part and the other 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 h~ving 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 el-ement such that it cannot be rotated, the first cam 

member being seated onto the first ratchet wheel and having aL 

least one axial caroming protrusion; a se-::ond cam member having 



'i 

'( 

12 

one end which is inserted into the fixed cyl~ndrical 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 caroming groo.ve into which the axial caroming 

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 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 

~hat 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 me~ns and the torsional coi: spring of the 

second door hinge means are wound in the same directi.:-ri, so 

that, when the rotary cylindrical part is rota~ed by rotaticn 
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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 unwinding 

direction thereof; and the one torsional coil spring receiving 

force 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 closing operations of the door to 

be smoothly performed. The middle section comprises a fixed 

middle piece which is fitted into the rotary cylindrical part 

and is fixed thereto by a screw. 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. 

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; when the rotational shaft is rotated in 

the one direction by a tool inserted into the tool inserting 

groove which is formed in the cap member, force ac~s on the 

torsiona.l coil spring in a winding direction tr_ereof to 

increase torsional moment of the torsional coil sp~ing; and 

when the second ratchet wheel is moved upward by raising the 

,-· 
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first outward flange portion of the second cam member wtile 

overcoming biasing force of the coil spring, engage~:nt 

between the first ratchet wheel and the second ratchet wh~el 

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 ot~er 

direction is counterclockwise direction; the torsional c~il 

springs of the first and second door hinge means are a le£t-

handed torsional coil spring which is wound left; and as ~he 

door is opened, the rotary cylindrical part is rotated in ~he 

counterclockwise direction. 

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 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 ~he 

winding direction, whereby torsional moment of the torsional 

coil springs is used for supporting and opening and clos~ng 

the door. 

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; and at this t- i -.=.. 
"-----1 

the second support element is connected to the first 

cylindrical part which is in turn connected t:.; t.he sec::nd 

fixed cylindrical part via a connection piece. 
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By the features of 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 coil spring and then, torsional moment of the 

torsional coii 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 elasticity 

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 

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 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 opened by small force and is slowly and 

automatically closed, whereby the valuableness of the doer 
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hinge device is more elevated. Moreover, due to the fact that 

means for· separately and additionally controlling rotating 

veloc:_ity 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 

conju~ction with the drawings, in which: 

FIG. 1 is a partially broken-away longitudinal cross­

sectionai vi.ew illustrating an entire structure of a door 

hinge device in accordance with a first embodiment o:c ':ne 

present invention; 

FIG. 2 is an exploded perspective view illustrating 

various components constituting the door hinge device of FIG. 

l; 

FIG. 3 is a partially broken-away cross-sectional view 

for explaining a procedu~e for increasing torsional momen~ of 

a torsional coil spring by rotating a rotational shaft in a 

clockwise direction thereby causing the ~orsional coil spring 
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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 torsional coil spring by lifting a cylindrical cam ~ember 

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 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; 

FIG. 8 is an exploded perspective view illustrating 

various components constitutir-g the door hinge device of FIG. 

6; 

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 ::he 

present invention; 

FIG. 10 is an exploded perspective view illust:?:ating 
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various components constituting the door hinge device of FIG. 

9; 

FIG. 11 is a partially broken-away longitudinal 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; 

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 PREFERHED EMBODIMENTS 

Reference will now !:)e made in greater detail to a 

preferred embodiment of the invention, an example of which is 

illustrated in the accompanying drawings. Wherever.possible, 

the same reference numerals will be used throughout the 

drawings and the description to refer to the same or like 

parts. 

FIG. 1 is a partially broken-away longitudinal cross­

sectional view illustrating an entire structure of a door 

hinge device in accordar..ce with a first embodiment: of the 

·, 
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present invention; FIG. 2 is an exploded perspective view 

illustrating various components constituting 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 to be wound to be increased in its 

elastic force; FIG. 4 is a partially broken-away cross­

sect ional view for explaining a procedure for decreasing 

torsional moment of the torsional 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 device 100 in accordance with the first 

embodiment. of the oresent 
~ . 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 faste~ed to a lengthwise 

m~_ddle portion of widthwise one end of the first vertical 

s~ppor~ element 102, which faces the seccnd vertical support 

., 
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element 103, and a pair of fixed cylindrical pa=ts 106 and 107 

are integrally fastened to lengthwise both 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 lSa and 159 are 

intervened between the pair of fixed cylindrical parts 106 and 

107 and the rotary cylindrical part 104, respectively. A plug 

member 108 is inserted into a first fixed cyltncrical part 106 

from bottom to top. By the fact that a threaded portion which 

is formed on an upper end of the plug member :08 is screwed 

into a circumferential inner surface of the lower end of the 

rotary cylindrical part 104, the plug member 108 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 i~to the rotary 

cylindrical part 104, the head portion 110 of the plug member 

108 is seated onto a lower end of ·the first fixed cylindrical 

part 106. 

A lower end· of a rotational shaft 114 is inserted int8 

the rotary cylindrical part 104 from top to bot~om. A middle 

portion of the rotational shaft 114 is formed Nith a large= 
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diameter part 116 which is enlarged in its diamet:er. The 

lower end of the rotational shaft 114 is seated on~o 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. Both ends of a 

round bar 170 are inserted into the pair of inserting grooves 

168 and 169, respectively, ~nd a pair of balls 118 and __ ll9 are 

intervened between b6ttom 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 shaft 114. An Upper end of the torsional 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 surf ace 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 rotational 

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 sp~ing 120. 
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On the contrary, when the rotational shaft 114 is rotated in 

a counterclockwise direction, force acts on the tors~onal 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 

~he 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 vertical 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 ring-shaped cam member 

126 is seated onto the r.ing-shaped ratchet wheel 122. A 

circumferential inner surf ace 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 fo=med with 

outward splines 154 and 155, respectively. The outward 

splines 154 and 155 of the ring-shaped ratchet wheel 122 and 

the ri:ig-shaped cam member 126 are coupled to t!":e inward 

1 ; sp~ .... ne 152 of the second fixed cylindrical part 107. 
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Accordingly, by the fact that the second fixed cylindr~~al 

part 107 is maintained in a state that it is fastened to the 

door frame, ~he 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 t~ a 

thickness of the ring-shaped cam member 126 seated thereon, 

the ring-shaped ratchet wheel 122 is formed with a plurality 

of first axial ratchets 124. On an upper surface of the ring­

shaped cam member 126, there are formed at least two caroming 

protrusions 128 such that they extend upward in the axial 

direction. 

A cylindrical cam member 130 is seated onto the ri3g­

shaped cam member 126. On a lower surface of the cylindrical 

cam member 130, there are formed at least two camming groo~es 

132 into which the camming protrusions 128 of the ring-sha~ed 

earn member 126 can be engaged, respectively. An upper end of 

the cylindrical cam member 130 is formed with a first outward 

flange portion 134 which projects radially outward. Inwardly 

of the first outward flange portion 134, a circumferential 

inner surf ace of the cylindrical cam member 130 is formed w~th 

a stepped portion 136. The first outward· flange portion 134 

of che cylind=ical cam member 130 is seated onto an upper end 
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of the second fixed cylindrical part 107. A cylindrical 

ratchet wheel 138 is fitted into the cylindrical cam member 

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 surf ace 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 earn member 126, the 

cylindrical cam member 130 and the cylindrical ratchet wheel 

138. At this time, by the fact that the 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 seate_d 

onto the stepped portion 136 which is formed in the 

cylindrical earn member 130, if 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 and rotated, the cylindrical earn member 130 and the 
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cylindrical ratchet wheel 138 can be integrally moved in the 

axial direction along the rotational shaft 114 while the 

caroming grooves 132 of the cylindrical cam.member 130 slide on 

the caroming protrusions 128 of the ring-shaped cam member 126, 

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 of the 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 be 

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, eac~ of which has a configuration 

which is the same as that of t~e conventional gear teeth. 

A cap membe~ 148 is screwed around the other end of the 
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rotational shaft 114 which extends upward through the 

cylindrical ratchet wheel 138, to be fastened t~ereto. 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 :he 

door hinge device 100 can be performed in a simple and easy 

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 is, 

elastic force of the door hinge device 100, the protective cap 

160 is unscrewed 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 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 11~, force acts on the 

cylindrical ratchet wheel 138 in the clockwise direction. 

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 rotating in the clockwise direction 

passes an upper end of the corresponding first axial ra~chec 

124, the second axial ratchet 140 is moved downward along ~he 

upright surface of the corresponding first axial ratchet 124 

by biasing force of the coil spring 150. Therefore, 
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counterclockwise rotation of t:ie second axial ratchet 140 

which is moved downward, is prevented by the fact that the 

upright surface o~ 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 upper end fixed to the larger 

diameter part 116 of the rotational shaft 114 and the lower 

end fixed to the plug member 108, is wound in 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 rotated 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 is, 

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 hand and rotated in the clockwise 

direction or in the counterclockwise direction (see FIG. 4). 

If the first outward flange 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 caroming protrusion 128 of the ring-shaped cam 

member 126. If the cylindrical 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 whi_ch is formed on the 

circumferential outer surface of the rotational shaft 114, the 

cylindrical ratchet wheel 138 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 used such that it is opened by being 

rotated in the counterclockwise direction in a state ti1at: 

elasticity, that is, elastic force of the door hinge device 
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100, that is, of the torsional coil spring 120 is adjusted as 

described above. In other words, if the door is rotated in 

the counterclockwise direction, the first vertical 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 

~s also integrally· rotated in the counterclockwise direction. 

Accordingly, due to the fact that the lower end of the 

torsional coil spring 120 is secured to the plug member 108, 

the torsional coil spring 120 receives force which acts in the 

winding direction, 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 door, 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 ~ashers 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 surface of the circumferential groove 162 by 

means of a sc.:::-ew 166 which extends through a wall of the 
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rot~ry 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 closing 

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 embodiment of the present invention 

is substantially similar to that of the door hinge device 100 

of the first embodiment aforementioned above, explanations 

hereinafter will be concentrated onto portions which are 

different from those of the door hinge device 100 of the first 

embodi~ent and the same =eference ~umerals will be used for 
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re~resentirrg the same parts. The door hinge device 200 cf the 

present embodiment includes a pair of horizontal si.:;>port 

el~ments 202 and 203. A first horizontal support elemer-t 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 second 

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 fixed 

cylindrical part 204 and the rotary cylindrical part 104. A 

plug member 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 

screwed into a circumferential inner surf ace of a lower e~d of 

the rotary cylindrical part 104, the plug member 2C 6 is 

fastened to the rotary cylindrical part 104. A lower e~d of 

a rotational shaft 114 is seated 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 formed with a pair of 

inserting g=ooves 168 and 169, respectively. Both ends of a 

round bar 170 are inserted into the pair of inserting gr~oves 

168 and 169, respectively. A pair of balls 118 and 11? are 
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intervened between bottom surf aces of the pair of inserting 

grooves 168 and 169 and both ends of the round bar 170, 

respect;vely, to guide rotation of the rotational shaft 114. 

Therefore, according to the present embodiment, the same 

effects as obtained by the doo~ 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 exploded perspective view 

illustrating various components constituting the door hinge 

device of FIG. 9; and FIG. 11 is a partially broken-away 

longitudinal 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 de~ice 300 in accordance with a 

third embodiment of the present invention, the same reference 

numerals will be used for representing the same parts when 

compared to the door hinge device 100 of the first embodiment. 

The door hinge device 300 according to the present embodiment 

includes a pair of vertical su~port elements 324 and 325. A 

first vertical support element 324 is fa~tened 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 held. 

A rotary cylindrical part 104 is integrally fastened tc a 

lengthwise middle portion of widthwise one end of the first 

vertical support element 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 a middle portion 

of the rotary cylindrical part 104. By the fact that the 
-fixed middle piece 302 is fastened to the rotary cylindrical 

part 104 by a screw 304, an inner space of the rota:-y 

cylindrical part 106 is divided into a first operating chamber 

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 chamber 310 of the rotary cylindrical pa:-t 

104 and the second fixed cylindrical part 107, and second door 

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 firs~ door hinge means 306 and the 

second door hinge means 308 are arranged such that they are in 

a plane symmetry while being centered on the f-ixed 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, except that one ends of two 

rotational shafts 114 are inserted into grooves which are 

formed on upper and lower surfaces of the fixed middle piece 

302, respectively, to be rotatably supported by the fixed 

middle piece 302, hereinafter, explanations for respective 

components of the first and second door hinge means 306 and 

308 will be omitted, and instead, descriptions will be 

concentrated onto matters which must be particularly 

mentioned. 

In the present embodiment, torsional moment of a first 

torsional coil spring 314 which is provided in the first door 

hinge means 306 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 and the second torsional coil spring 

316 are left-handed torsional coil springs which are 

simultaneously wound left. According to t~is, if the first 

vertical support element 324 which is fastened to the door, 

that is, 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 torsional 

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 momerit 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 understood 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 readily understood that right­

handed torsional coil springs can be also used as the f ir~c 

torsional coil spring 314 and the second torsional coil spring 

316. However, in this case, the first axial ratchets 124 of 
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the ring-shaped ratchet wheel 122 and the second axial 

ratchets 140 of the cylindrical ratchet wheel 138 must be 

oppositely formed such that the first torsional coil spring 

314 which is disposed up receives 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 rotational shaft 114 or 

the rotary cylindrical part 104 is rotated in the clockwise 

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 spring 

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 second door 

hinge means 308 can be wound in the reverse directicns from 

each other. In FIG. 11, the first torsional coil spring 314 

is shown as a left-handed torsional 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 t~e first 

torsional coil spring 314 and the second torsional coi: spring 

316 are wound in the reverse directions, when the rotary 

cylindrical part 104 is rotated in the countercl~ckwise 

; 
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direction, both of the first and second torsional coil springs 

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 open/close the door, load bearing 

capacity of the door hinge device according to the present 

invention can be improved. 

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. 

Since a construction of a door hinge device 400 in 

accordance with a fourth embodiment of the pre~ent invention 

is substantially similar to that of the door hinge device 300 

of the third embodiment aforementioned above, explanations 

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 d~vice 400 of the 

present embodiment includes 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 ~orizontal support element 403 is fas~ened to a door. 

frame to be fixedly held. An upper end of a rotary 

'( 
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cylindrical part 104 is integrally fastened to one end of the 
-first horizontal support element 402, and a lower end of a 

second fixed cylindrical part ~07 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 f ixe~ 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 

embodiment, which has the pair of vertical support elements 

324 and 325, are accomplished. 

As described above, by the present invention, advantages 

are provided i~ that since a door hrnge 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 and thereby rotating a 

rotational shaft or by virtue of pressing a push rod and 

thereby disengaging a 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 

~oment adjusting procedure for the torsional coil spring can 



40 

be performed in a simple, easy and rapid manner. Accordin~ 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 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 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 opened by small force and 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 a~d, 

although specific terms are employed, they are used ir.. a 

generic and descriptive sense only and not for purposes of 

limitation, the scope of the invention being set forth in ~he 
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following claims. 



't '1 

42 

WHAT IS CLAIMED IS: 

1. ~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 cylindrical part of the 

first support element, respectively; 

a plug member inserted into a first fixed cylindrical 

part of the second support element and locked to one end o~. 

the rotary cylindrical part of the first support element; 

a rotational shaft having one end inserted into tl:e 

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 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 i: 

cannot be rotated, the first ratchet wheel_ being seated onto 

the larger diameter part of the rotational shaft and having ~ 

I lllllll llllll lllll lllll II llll 
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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 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 cylindrica~ 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 caroming 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 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 

I JIJ IHl~I~/ Ul/1111111 
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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 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 portidn 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 between the larger diameter 

I 1\\1\\lnlU \\\~ 11\1) Ul\\I 
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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 claimed· in claim 1, wherein 

the plug member has a support shaft portion which extends into 

the rotary cylindrical part of the first support element; a 

free end of the support shaft portion and the one end of the 

rocational shaft are formed with a pair of inserting grooves, 

respectively; both ends of a round bar are inserted into the 

pair of inserting grooves, respectively; a pair of balls are 

intervened between bottom surfaces of the pair of inserting 

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

rctation of the rotational shaft; and a pair of ring washers 

are sandwiched between both ends of the rotary cylindrical· 

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 

wheel and the plurality of second axial ratchets of the second 

111111111111111111111111111111 
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ratc~et 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 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; when the rotatio~al shaft is 

rotated in the one direction by a tool inserted i~to 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 ratchet 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 ucwound to be 

. decreased in its torsional moment. 

9. A door hinge device as claimed in clai.liJ. 1, wh~rein 

the larger diameter part of the rotational shaft is formed 

with a circumferential groove; a pair of semi-circ~lar washers 

are fitted into the circumferential groove; and the pair of 

semi-circular washers are squeezed by a p=edetermined 

I If I' /ff~ 1~1111!111 IJll 
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squeezing force against a bottom surf ace of che 

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 

coil 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 =oil spring in the winding direction 

thereof to increase to=sional moment of the torsional coil 

spring. 

12. 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 f 3stened to a door frame and 

having a fixed cylindri=al part which is vertically aligned 
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wi~h the other end of the rotary cylindrical part of the firs~ 

support element; 

a rotational shaft having one. end inserted into 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 one end of the rotary 

cylindrical part and a middle portion formed with a large= 

diameter part; 

a torsional coil spring wound around the rotational shaf~ 

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 large:::-

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 large:::-

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 cylindrical par:: 

of the second support element such that it cannot be rotated, 

the first cam member being seated onto the first ratchet whee: 

and having at least one axial caroming protrusion; 

a second cam member having one end which is inserted intc 

the fixed cylindrical part of the second support element sue~ 

that it can be rotated and can be moved in an axial direction, 
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the one end being formed with a~ least one axial caroming 

groove into which the axial caroming 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 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 faste~ed 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; 
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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 the 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 rotary cylindrical part of the first 

support element through t:ie 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 having one end secured to the closed 

middle section of the rota~y cylindrical part and the other 
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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 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 cammin.g protrusion; 

a second cam member having one end which is inserted into 

the fixed cylindrical part of the second suppo=t 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 t:he 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 the first ratchet 

wheel; 

a cap membe:: fastened to the other end of the rotational 

shaft which extends through the first ratchet w~eel, the first 
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cam member, the second cam member and the second ratchet 

wheel; and 

a coil sprin~ wound around the rotational shaft between 

the second ratchet wheel and the cap member. 

16. A door hinge device as claimed in claim 14, wherein 

the first and second door hinge means are arranged such that 

they are in a plane symmetry while being cen_tered 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 spiing of the second door hinge means are 

wound in the same direction, so ~hat, when the rotary 

cylindrical part is rotated by rotation of the door, one 

torsional coil spring .receives force tthich acts in a winding 

direction 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 ~he 

winding direction thereof has larger torsional moment ~han the 

other torsional coil spring receiving force which acts in the 

unwinding direction thereof, thereby allowing opening and 
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c:osing 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 whic~ 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 vertical direction. 

20. · A door hinge device as claimed in claim 14, wherein, 

in each of the first and second door hinge means, when the 

plurality of first axial ratchets of ~he ~irst ratchet wheel 

and the plurality of second axial ratchets of the second 

.:-3.~chet wheel are engaged with each other, the rotational 

shaft 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 inser~ing 

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

~o.:-sional coil spring in a winding direction thereof to 

i~c~ease torsional moment of the torsional coil spring; and 

wr.en t~e second ratchet wheel is moved upward by raisi~g ~he 

f i.:.-st: cutward flange portion of the second cam member w::ile 
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over=oming 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-

decreased in its torsional moment. 

21. A door hinge device as claimed in claims 17 or 20, 

wherein the one direction is a clockwise direct~on and the 

other direction is counterclockwise direction; the torsional 

coil springs of the first and second door hinge ~eans are a 

left-handed torsional coil spring which is wound left; and as 

the door 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 hing_e 

means and the torsional coil spring of the second door hinge 

means are wound in different directions, so tha~, when the 

rotary cylindrical part is rotated by the rotation of the 

door, both of the torsional coil springs receive £orce which 

acts in the winding direction, whereby torsional mcment of the 

torsi~nal coil springs is used for supporting and opening and 

closi~g the door. 

23. A door hinge device as claimed in =laim :4, wherein 

~he f~rst and second support elements are a pair of horizontal 
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support elements which 3re arranged in a side by s~de 

relationship in a horizontal 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 via a connection piece. 
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