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relates to the hinge device which can close the
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HYDRAULIC AUTOMATIC-SHOCK-ABSORBING HINGE DEVICE \/

This invention relates to automatic hydraulic shcok-absorbing hinge
device '. More particulé.rly. it relates to the hinge device which can close the
door slowly or automatically under a shock-absorbing state or a state of

emergency such as high-temperature environment dtie‘

REPLACED SHEETS SG
Ij'Descrlplxon paged ........ to paged ..........
I'I-
Claim(s) : paged ........ to paged ... 6""
A Drawing(s) : paged ........ to paged ..........
Abstract  : paged ..L1.. to paged ...,

DATE OF RECEIPT .............. T reeeeveeneenes
-comectionrbetweeradooramt—

BACKGROUND OF THE INVENTION

In the prior art., a hinge has played only a
a framework thereof. The hinge is made separatediy from a shock-absorbing device
which renders the door to be closed slowly and automatically and which is
typicaliy located on the upper portion of the doof -and connected between the
door and the framework.

The shock-absorbing device is so complicated that trouble shootings
thereof frequently take place. And- the device has to be installed only ont§ the
upper .portion of the door in a manner that the device is exposed out of the
door. Therefore, in the shock-absorbing device 'of the prior art, there are
problems in the installation on the restricted area , aesthetic point of view
and high cost.

In order to solve the above problems, the inventor of the present
invention disclosed Koréan Patent No. 156093 which had been granted and entitled
" HYDRAULIC AUTOMATIC SHOCK-ABSORBING HINGE" wherein the hinge has a piston on
the end thereof and a cylinder having a reciprééating pipe therein. The piston

has a switching valve and a check valve. A right-hand spiral groove and a




energency such as hi gh-tenperature environnment due to a fire. BACKGROUND
OF THE I NVENTI ON : In the prior art. a hinge has played only a
tonnection between a door and a framework thereof. The hinge is made
separatedly from a shock-absorbing device which renders the door to be

cl osed 1ef o Haiid 2Bpiralt Qrodve cdrey ford oppasedly witlpieashl pther aandi am thee the
upper portion of the door and connected between the door and the

f ramewQr k., shock-absorbi ng device is so conplicated that trouble
shoot i ﬁ'ﬁglpttoﬁ%?]élgfﬁb%équently t ake place. And the device has to be -
installed only onto the -

A right-hand spiral cam is protruded on one side of the rotational shaft.

And the right-hand spiral cam is engaged with the right-hand spiral groove and a
bolt threadly engaged with the cylinder is inserted in the left-hand spiral
groove to keep the bélance under the movement of the cam in the upward or
domnward direction.

The hydraulic hinge having the construction mentioned above, has a good
effect of shocking-absorbing. But when the right—hénd spiral groovqpis moving
upwardly or downwardly along the right-hand spiral groove such that buffering
effect takes place by hydraulic pressure, the spiral cam applies highly
excessive load to the rotational shaft.on the one side thereof, so that the
shaft and the bolt engaged threadly with the cylinder may be broken out or cut

out .
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upper portion of the door in a manner that the device is, expos dBou f ﬁShe
door. Therefore. in the shock-absorbing device of the prf 1as 2°5F e
problenms in the installation on the restricted area . aes [ IE f
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po
view and high cost. In order to solve the above i@

I NnveniBIECT ARD SURREREOF THENYRVENTPON di scl osed Korean Patent No. 156093 which
had been granted and entitled HYDRAULI C AUTOVATI C SHOCK- ABSORBI NG HI NGE"

Foci procat Ky Bpdh radelt  of 88, arifert CubIRESR] A7 pPodite, i pdlBHER
valve. A right-hand spiral groove and a . . .
hydraulic shock-absorbing hinge device which is designed such that when moving

upwardly or downwardly along the right-hand spiral groove, the right-hand spiral
cam can apply the load to the rotational shaft uniformly and as 1little as
possible.

| In a(x;ordance with the invention, an automatic hydraulic shock-absorbing
hinge device comprising : an outer moving body formed integrally with one
coupling piece, including the first uneveness portion formed vertically on the
upper end and inner circumference portion of the outer moving body a cylinder
disposed in the inner lower portion of the outer moving body including a " [
"shaped flowing path on the one side thereof, and a oil supplement tank on the
outer circumference thereof : an oil leackage-preventing cover threadly engaged
with the outer moving body on the lower end portion of the body for sealihg the
lover end of the cylinder : a stationary pipe threadly engaged and fixed with
the outer moving body on the middle and inner circumference portion of the .body.
and the stationay pipe including a pair of the left-hand inclinated guide
protrusions opposedly with each other : an elevating pipe inserted within the
stationary pipe, and the elevating pipe including a pair of the left-hand spiral
guide grooves on the outer circumference and opposed portions with each other
and a pair of the right-hand spiral grooves on the imnner circumference and
opposed portions with each other, so that the pair of the left-hand  spiral
grooves are engaged and guided with the guide protrusions of the stationary pipe

; a piston disposed on the lower end of the elevating pipe and inserted in the



the reciprocating pipe. A right-hand spiral cam
‘one side of the rotational shaft. And the right-hand spi
with the right-hand spiral groove and a bolt threadly:engaged with the

cyl i ndgylinder NEY theling mdved LRfard Y nghds otmwardly, and the piston including a

2 : left-hand spiral groove are form opposedly with each Sﬂsﬁe“ﬂaweﬂmﬁ ed

ged

check valve on the middle and end portion thereof : a rotational shaft disposed
on the upper porion of the outer moving body, and the shaft including a pair of
the right-hand spiral cams protruded and opposed with each other on the lower
portion of the shaft and a restricting wheel having an oil leackage- preventing
O-ring fitted therearound on the upper end of the cams, wherein the pair of the
right-hand spiral cams can be engaged and guided with the right-hand spiral
guide grooves of the elevating pipe : a support pipe for supporting the shaft,
:'mcluding the second uneveness portion formed \fertically on the lower and outer
circumference portion of the support pipe and engaged with the fifst uneveness
portion for preventing the outer moving body and the support pipe from idling
with each other , and a recess groove formed along and on the outer
circumference of the support pipe and matched with a vertical removal-preventing
snab ring: first cap and second cap fitted ,respectively, on both upper end and
lower end of another coupling piece : an o0il leackage preventing cover around
which the second cap is fitted : a coil spring within the second cap, of which
one end is fixed on the oil leackage preventing cover, and of which another end
is fixed on the lower cover.

In a preferred embodiment, the piston may be formed independently from
the elevating pipe. In this case, the piston and elevating pipe are connected
with each other by a connecting means which may be integrally formed with the
.piston.

In accordance with such a constructibn. when the elevating pipe moves

upvardly or downwardly, the load produced by hydraulic pressure can be applied
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groove to keep the bal ance under the novenent of the cami
downwar d direction. The hydraulic hinge having the ,
nenti oned above. has a good ef fect of shocki ng-absor bi ng.

ri ght-hand spiral groove is noving upwar dly or downwardly along t he
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pipe , the guide protrusion on the stationary pipe. As a result the hinge

device of the present invention has relatively longer life-time than prior art.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

A preferred embodiment of the invention is discussed in detail below with
reference to the attached drawing figures, wherein :

Figure 1 is a longitudinal sectional view of the main portion of the
automatic hydraulic shock-absorbing hinge device constructed in accordance with
an embodiment of the present invention.

Figure 2 is a paftly exploded perspective view of the main portion of the
hinge device. |

Figure 3 is a sectional view taken along the line I-I of the Fig. 1.

Figure 4 is a sectional view taken along the line II-II of the Fig. 1

Figure 5 and 6 are the sectional views of the main portion in accordance

. with another embodiment of the present invention.

Figure 7 and 8 are the sectional veiws of the showing that the piston is
brought down.

Figure 9 is a partly sectional view of the upper portion of the hinge

device of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment of an automatic hydraulic shock-absorbing hinge



is Sheet Has Been Re laced
3 * OBJECT AND SUMVARY OF THE | NVENTI ON It is an Obj
present invention to provide an automatic hydraulic shock- Emliﬂ
device which is designed such that when noving upwardly or

along the right-hand spiral groove, the right-hand spiral cam can appl
t he | odevice tbsstrattéd dnabcedrdbnhceiniithr bhe predems inventionads illustrated in

Fig. 1. The. hinge déviec includes an outér moving body 1l integrally coml?ined
vith a coupling piece 10. A cylinder 12 is disposed in the lower portioﬁ of the
outer moving body 11. The cylinder 12 includes a " [" shaped flowing path 20
formed on one side thereof, an oil supplement tank 21 formed therearound, and an
oil discha_rging port 22 formed on the lower portion thereof.

The flowing path 20 and the oil discharging port 22 are connected with ,
respectively, riddle valves 32 and 32a which are controlled by adjusting bolts
30 and 30a, and pressed agéinst by coil springs 31 and 3la, respectively. In the
Fig. 1, reference No. "21a" designates an oil introducing port which constitutes
an oil passage together with the " ["shaped flowing path 20 and the oil
discharging port 22. As constructed mentioned above in the hinge device, the
riddle valves 32 and 32a _aré opened upon a shocking hydraulic pressure generated
within the cylinder 12, éo that the oil passage extends enlargely to cause the
shock-absorbing effect to be produced in it. Of course, the riddle valves 32 and
32a are not opened without the shocking pressure generated within the cylindér
12. Therefore the hingé device of the present invention always and continuosly
cause the door to close slowly near the end portioﬁ of the door moving interval,
regérdless of the shocking pressure.

An oil leackage preventing cover 33 is threadly engagaed with the outer'
moving body 11 on the lower end portion thereof to seal the cylinder 12 on the
lower end of it in order to prevent the cylinder 3 from leackaging the oil. On
the cover 33 is formed a recess 33a having a magnet 33b inserted in it. The

magnet 33b alvays attracts the particles or powders of iron generated in the



possi bl e. I n accordance with the invention. an automatic hydraulic
shock- absorbing hinge device conprising : an outer moving body formed
integrally with one coupling piece, including the first uneveness portion
formed vertically on the upper end and inner circunference portion of the
out er hhmien@eﬁcdyuponaongmtitwathemﬁoﬁptm@demn theeilnimtheosrlinger IRon of the
outer noving body including a " "shaped flow ng path on the one side
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body 11 on the inner and middle portion thereof. And in the stationary pipe 14
is inserted in the elevating pipe 17. The pipe 17 has a. pair of left-hand spiral
guide grooves 15 opposedly with each other on the outer surface thereof. and a
pair of right-hand gpiral guide grooves 16 opposed with each other qn the inner
surface théreof . The guide protrusion 13 is engaged with the left-hand spiral
grooves 18 of the elevating pipe 17. A piston 18 is integrally formed on the |
lower end portion of the elevating pipe to move upwardly and downwardly within
the cylinder 12. The piston 18 has a check valve 34 on ﬂhe center thereof.

Alternatively, as shown in Fig. 8 and 6, the piston 18 may be formed
independently from the elevating pipe 17. In this case, the piston 18 and the
elevating pipe 17 are connected with each other in a manner that a conneting
pipe 18';1 integrally formed with. the piston 18 is threadly engaged with the lower
end portion of the elevating_ pipe 17, and fixed with the nut 18b. And as another
alternative, a head portion 18c int.egra11Y formed on the piston 18 may be
inserted on the lower end portion of the elevating pipe.l7 to combine them with
each other. |

On the.upper portion of the 'outer- moving body 11 is ﬂisposéd on a
rotétional shaft 40 having a pair of right-hand spiral cams 41 opposed with each
other and protruded on .the Jower portion thereof. The spiral cams 41 are engaged

with the right-hand spiral guide grooves 16. As constructed mentioned above, the

elevéti.ng pipe 17 can move upvardly and downwardly along the rotation direction
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| olver end of the cylinder ; a stationary pipe threadly engaged and fi xed
the outer noving body on the mddle and i nner circunference portion
of the body. and the stationay pipe including a pair of the |eft-hand
i nclinated guide protrusions opposedly with each other ; an el evating pipe

Wi th
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pair

grooves on t

of the left-hand spiral guide grooves on the outer circunference and
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the |l ower end of the elevating pipe and inserted in the

instantly, the piston 18 stops moving downwardly ,and aftep a short time later
it starts to move downwardly.

As shown in Fig. 2, on the upper end of the right-hand sbiral can 41 is
formed a restricting whee1.42 inserted in the outer moving body 11. A O-ring 42a
is fitted with the wheel 42 therearound to prevent the outer moving body 11 from
leackaging the oil in it.

As shown in Fig. 4, an uneveness portion 50 having prominence and
depresson alterhatively in regular interval is formed vertically bn the inner
and upper circumference of the outer moving body 11. And an uneveness portion

50a is forme& on the lower and circumference of a sﬁpport pipe 51. The pipe 51

supports the rotational shaft 40. The uneveness portion corresponds to and is

engaged with the unenveness portion 50. The engagement between the uneveness
portions 50 and 50a restrict the idling rotatiqn of the support pipe 51. As
shomn in Fig. 1., on the middle and outer portion of the support pipe 51 is
formed a recess groove Sla in vhich a removal-preventing snab ring 51b is fitted

to prevent the sunmmﬂ:pipe 51 from namnﬁng:hlthe'wuﬂﬂcaléﬁrectiun.Es showmn

' _ Fig.l and Fig.3, the caps 60 and 60a are formed integrally with the coupling

piece 10a on the upper and lower end portions thereof, respectively. The lower
cap 60a having a coil spring 61 in it is inserted in the oil leackage—preventing
cover 33. The upper end of the coil spring 61 is fixed on the cover 33, and

lower end of it fixed on a cover 62 so that the door combined with the coupling

ot her,
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This is the replacenent sheet

4

cylinder for being noved upwardly and downwardly. - and the piston

including a check valve on the mddle and end portion thereof : a

rotational shaft disposed on the upper porion of the outer noving body,
and t hpieceaf10 iand| 104 may chepautomaticdllg eloged-batie ssprifg forde of ¢he usiRdngnd
opposed with each other on the | ower

61. As mentioned above, because the recess 33a of the cover 33 has the magnet
33b in it, the manent always attracts the particles of irori to clean the oil
within the cylihder 12. As a result, the cleaned oil can smoothly flow upwardly

and downwardly within the cylinder 12.

The upper cap 60 is inserted in the outer circumference of the support |

pipe 51. An uneveness portit;n 63 is formed vertically on the_ inner and middle
surface of the cap 60. The uneveness portion 63 is engaged with an uneveness
portion 63a formed vertically on the outer circumference of a coupling ring 685.
And on the inner circumference of the coupling 68 is formed vertically an
eveness portion 64a engaged with an uneveness portion 64 -which i_s also formed
vertically on the rotational shaft 40.

As shown in Fig. 3 and Fig 1, a maintaining pin 66 penetrates the
coupling ring 65 from the uppér eixd thereof to be coupled with a maintainging
grobve 51c formed on the upper end of the support pipe 81, so that the pin 66
and the groove 8lc can maintain the state of the door closed or opened, and .the
pin 66 moves along the upper end surface of the support pipe 51 during the door
closing or opening as shown in Fig. 9. A coil spring 6la is disposed on the
upper portion of the coupling ring 68. A cover 62a is covered on the cap 60 such
that the upper end of the roi:ational shaft 40 is protruded and exposed from the
cover 62a, and the coil spring 6la is comﬁressed by the cover 62a. A cylinder 70
having a connecting rod 71 and a coil spring 72 in it is disposed on one side of
the hinge device. The connecting rod 71 having the bracket 73 on the one end

thereof connects the cylinder 70 with the rotational shaft 40 such that the
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portion of the shaft and a restricting wheel having an oil |eackage- _
preventing O-ring fitted therearound on the upper end of the cans. wherein
the pair of the right-hand spiral cams can be engaged and guided with the
right-hand spiral guide grooves of the elevating pipe : a support pipe for
suppor brauket hB3 disafittedi amd ddket ohhthes exposdduugpernend agfothe aotétional shaft
vertically on the |lower and outer circunference portion of the support

pi pe apg, emdesd ¥prd Tobdts bf 'tHe C0AVE _7P0mhd Yhel BfadRbE A blipihebB&s RHL©
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novi ng body and "t he support pipe ng w eac a recess
groove for and on th circunference of the support, _pipe and

alo outer .
mat ch eaomr?ﬁgad SP-Fhat:- i qagngt;,g.p_ag (WFein iSpdte of spring force of tﬁe, coil spring
6la. The other end of the comnecting rod 71 is fusibly connected with the

cylinder 70 by soldering lead 74. so that fhe connection between the rod 71 and
the cylinder 70 can be melted and broken out under the predeterminded high
temperature generated by , for example, a fire-break-out.

If the connection is broken out by melting the lead 74, the connection
rod 71 retracts backwardly from the exposed end of the shaft 40 and the bracket
is reliesed from the shaft 40; In turn, the cover 62a leaps out from the hinge
device by spring force of the spring 61 and the maintaining pin 66 which has
penetrated the éoupling ring 65 by spring force of the coil spring 6la removes
from the maintaining groove Slc of the support pipe 51 so that the door combined
with the hinge device is closed slowly by the spring force of the coil spring
61 .I

In the case that the hinge device of the above structure is connected
between the door and the framework, when opening the door the coil spring 61 in
the cap 60a is wound up to rotate the shaft 40 fixed on the upper cap 60 via
coupling ring 68. _According to the rotation of the shaft 40, the elevating pipe
17 moves upwardly because the right-hand spiral cam 41 of the shaft 40 is
engaged with the right-hand guide groove 16 formed on the inner cimumference of
the pipe 17. And the upward movement of the pipe 17 causes the piston 18 to move

upwardly so that the oil exi_sting on and above the upper portion of the piston

18 enters into the interior of the cylinder 12_. The piston 18_ is formed

AT
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snéb ring; first cap and second cap fitted respectively. on both upper end

and |ower end of another coupling piece ; an oil |eackage preventing cover
around which the second cap is fitted : a coil spring within the second
cap. of which ane endis fixed on the oil |eackage preventing cover. and

of whi ¥H-egraleritiedor jindependgntly fnem Ithacpipeol®as nentioned mbavenr ef er r ed
enbodi nent, the piston may be forned i ndependently from the el evating

pi pe. In thiom ¢he econtbarpi shen éﬁaélﬁﬁfﬂﬁﬁé'BGOﬁ”iEEaﬁEShéHEE§F¥¥3%ﬂos%?tﬂ} gagh

other by a connecting neans which may be integrally for
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fixed on the ﬁpper cap 60 rotates in reverse direction opposite to that of the
opening case so that the elevating pipe 17 moves downdwardly through the guide
groove 16 engaged with the spiral cam 41; The downward movement of the pipe 17
produces the hydraulic pressure of the oil within the cylinder 12 to urge thé
oil to enter the oil discharging port 22 of the oil supplement tank 21 via the
controlled riddle valve 32 and 32a, and the upper portion above the piston 18
via " [“shape flowing path 20. The flowing of oil produces the buffering effect
in the cylinder 12 to slowly élose the door.

As the piston 18 further moves downwardly and it closes the " [shaped
flowing path 20 and the oil discharging port 22, at the same time and instantly,
the door stops closing. In thé state of stopping, the oil is flowing through the
gap between the cylinder 12 and the piston 18 by the spring force of the spring
61 so that if the flowing path 20 is opened, the riddle valve operates to delay
the closing speed of the door and generate the shock-absorbing effect.

In the hinge device of the present invention, the right?hand spiral cams
formed on the lower portion of the rotational shaft 40 are engaged with the
right-hand spiral guide grooves 16, and the left-hand inclinated guide
protrusions 13-are engaged with the left-hand spiral gui@e grooves 15 formed on
the outer circumference of the elevating pipe 17.

In accordance with such a construction. when the elevating pipe 17 moves

upwardly or downvardly, the load produced by hydraulic pressure can be annlied

N
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upwardly or downwardly, the |oad produced by hydraulic pressure can be
appl i ed This is the
repl acenent sheet _ uniformy to the shaft. Therefore, it is
little possible to break out or cut out the spiral camformed .on the
shaf t . unifora}y rtal theishafyrdfovBeerefiorere it s/ dtittle ppigible tdidregak dat or cut
protrusion on the stationary pipe. As a result the hinge

out the spiral cam 15 formed on the shaft 40, the spiral guide grooves 15 a{ld 16

on the elevating pipe 17, the guide protrusion 13 on the stationary pipe 14. s

a result, the hinge device of the present invention has relatively longer

life-time than prior art.

In the hinge device of the present invention, the cap 60 on the coupling
piece 10a is fitted on the outer circumference of the support pipe 5]: ., and the
shaft 40 is engaged with the coupling ring 65 through the uneveness portions 64
and 64a thereof. In turn, the coupling ring 68 is engaged with the cép 60
through the uneveness portion éSa on the outer circumference of the ring 65 and
the. uneveness portion 63 on the inner circumference of cap 60.

As described above, a maihtaining pin 66 penetrates the coupling ring 63
from the upper end thereof to be coupled with the maintaining groove 5lc formed
on the upper end of the support pipe 50. Therefore the pin 66 and the groove 5lc
can maintain the state of the closed or opened door and the pin 66 moves along
upper end of the support pipe 51 during the door closing or opening as shown in
-Fig. 9. |

The coil spring 6la is disposed on the upper portion of the ring 65. The
cover 62a is covered on the cap 60 such that the upper end of the rotational
shaft 40 is protruded from and exposed on the cover 62a, and the coil spring 6la
is compressed by the cover 62a. The cylinder 70 having a connecting rod 71 and a
coil spring 72 in it is disposed on one side of tﬁe hinge device. The connecting

rod 71 having the bracket 73 on the one end thereof connects the cylinder 70

vith the rotational shaft such that the bracket 73 is fitted and fixed on the

This Sheet Has Been Reilaced
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device of the present invention has relatively longer life-tine than prior

art. BRI EF DESCRI PTI ON OF THE DRAW NG FI GURES A preferred
enbodi nrent of the invention is discussed in detail belowwith reference to
the attached drawi ng figures. wherein Figure 1 is a |longitudinal

sect | enposedi epperf dride ofathe protiat donalfl shaft 401twndes i Sprivgr fevdeC of the coil
shock- absor bi ng hi nge device constructed in accordance with an enbodi nent

8}‘ e\t/vh gPP{.@Z q?r}ari Anrﬁié S%r'i}té: gr‘rllxcg?t I3 subpé¥sts 2tile® cBve'62aY 58 WaSE OSSP eft Ve
out in spite of spring force of the coil spring 6la. The other end of the
connecting rod 71 is fusibly connected with the cylinder 70 by solidering lead
74 such that the connection between the rod 71 and the cylinder 70 can be melted _
and broken out under the predetermined high temperature generated by . for
example, a fire-break-out. If the connection is broken out by melting, the
cqnnecting rod 71 retreats backwardly from the exposed end of the shaft 40 and
the bracket 73 is devided and reliesed from the shaft 40. In turn, the cover 62a
leaps out from the hinge device by the spring force of the spring 61. And
folloving it, the maintaining pin 66 which has penetrated the coupling ring 65
by spring foree of the coil spring 6la removes from the maintaining groove Slc
-of the supporting pipe 51, so that the opened door combined with the hinge
device. is closed slowly by the spring force of the coil spring 61. As a result,
the hinge device of the present invention can reduce or prevent the damage in
respect of person life and property.
Although the invention has been illustrated and disclosed with reference
to the preferred embodiment, it is understood thaﬁ substitutions may be made and

equivalents employed herein, without departing from the scope of the invention

as set forth in the claims.
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_hi nge devi ce. Figure 3 is a sectional view taken af g tt e line I-1
of the Fig. 1. Figure 4 is a sectional view taken a 1} Replaced
[1-11 of the Fig. 1 Figure 5 and 6 are the sectiona ﬂﬂé ﬂﬁlﬁ,’
mai n portion in accordance w th another enbodi nent of the

i nventWHAT. IS CLAIMED ESgure 7 and 8 are the sectional veiws of the show ng

that the piston is brought down. Figure 9 is a partly sectional
vi ew of the upper portion of the hinge device of the present invention.

1. An automatic hydraulic shock-absorbing hinge device comprising :

ail outer moving body(1ll) formed integrally with one coupling piece(10),
including the first uneveness pértion(so) formed vertically on the upper end and
inner circumference portion of the outer moving body(1l) :

a cylinder(12) disposed in the inner lower portion of the outer moving
body(11l) including a " [ "shaped flowing path(20) on the one side thereof, and a
oil supplement tank(2l) on the outer circumference thereof :

an oil leackage-preventing cover(33) threadly engaged with the outer
moving body(1l) on the lower end portion of the body for sealing the lower end
of the cylinder(12) :

a stationary pipe(14) threadly engaged and fixed with the outer moving
body(11l) on the middel and inner circumference portion of the body, and the
stationary pipe including a pair of the 1left-hand inclinated guide
protrusions(13) opposedly with each other :

an elevating pipe(17) inserted within the stationary pipe(14), and the
elevating pipe including a pair of the left-hand spiral guide grooves(18) on the
outer circumference and opposed portions with each other and a pair of the
right-hand spiral grooves(16) on the inner circumference and opposed portions
with each other, so that the pair of the left-hand spiral grooves(18) are

“engaged and guided with the guide protrusions(13) of the stationary pipe :

a piston(18) '_disposed on the lower end of the elevating pipe(l7) and

inserted in the cylinder(12) for being moved upwardly and downwardly, and the
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constructed in accordance with the present invention is illustrated in
Fi g. Ipistom imcigkindewicheck valveldd)aon the eriddbeiand érsdporthoni vtergohilil y
conbi ned

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Thia Sbeet Ha
enbodi nent of an automatic hydraulic shock-absorbi ng hi nge ‘

a rotational shaft(40) disposed on the upper portion of the outer mqving
body(11), and the shaft(40) including a pair of the right-hand spiral cams{41)
protruded and opposed with each other on the lower portion of the shaft and é
restricting wheel(42) having an oil leackage—prevénting 0-ring(42a) fitted
therearound on the upper end of the cams(4l), wherein the pair of the right-hand
spﬁral cams(4l) can be engaged ‘_and guided with the right-hand spiral guide
grooves(16) of the elevating pipe{(17) : |

a support pipe(51) for supporting the shaft(40), including the second
uneveness portion(50a) formed vertically on the lower and outer cirmﬁference
portion of the support pipe(51) and engaged with the first uneveness portion(50)
for preventing the outer. moving body(1l) and the support pipe(51) from idling
with each other , and a recess groove(5la) formed along- and on the outer
circumference of the support pipe(51) and matched with a vertical
removal-preventing snab ring(51b):

first cap{60) and second cap(60a) fitted ,respectively, on both upper end
and lower end of another coupling piece(iOa) :

an oil leackage-preventing cover(33) _around whiéh the second cap(60a) is
fitted : |

a coil spring(6l) within the second cap(60a), of which one end is fixed
on the oil leackage preventing cover(33), and of which another .end is fixed on

the lower cover(62).

2. The hinge device as claimed in the claim 1, wherein the first cap(60)

| R, ) R
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with a coupling:piece 10. A cylinder 12 is disposed in F}'ﬁs he SB°°“R jaced
the outer noving body 11. The cylinder 12 includes a "

path 20 fornmed on one side thereof, an oil suppl enent t

t herearound. and an oil dlscharglng port 22 formed on the | ower portlon

t her eois combined With thesuppontapipeASliran the anter dtischmfieyence pfrthe2pipa(Sl)
connect ed Mﬁth respectively, riddle valves 32 and 32a which are controll ed

by adj aief i e ;S(%o? 3Ga mih%ga uﬁé%n@?@sﬁéﬂ:ﬁﬂ%@s'[ oY the! hidile! A 3ﬁma9d

3la. respectlve erence No 1a" -desi gnates an oil
[~ shapElreRREReRge "“ °2§5‘a%\ o T Tottionhl g aherridd “2es Bt anFveness
“ment i oned above |n the hi nge device. the

portion{64) formed vertically on the outer circumference thereof:

the hinge device further comprises :

a coupling ring(6S) vhich has fifth uneveness portion(64e) formed
vertically on the inner circumference thereof and sixth uneveness portion(63a)
formed vertically on the outer circumference thereof, so that the rotational
shaft(40) is coupled with the coupling ring(68) through the forth uneveness
portion(64) engaged with the fifth uneveness portion(64a), and in turn, the
coupling ring(63) is coupled with the first cap(60) through the sixth unevenese
portion(63a) engaged with the third uneveness portion(63):

a maintaining pin{(66) which penetfates the coupling ring(65) from the
upper portion thereof :

a recess groove(5la) formed on the upper surface of the support pipe(51)
for receiving the end of the maintaining pin(66) so that the pin(66) and

groove(5la) are engaged with each other :

a coil spring(6la) disposed on the upper portion of the coupling ring(51)

an upper cover{62a) for depressing the coil spring(6la) and exposing the
upper end of the shaft(40) on the top of the cover:

a cylinder (70) .disposed on one side of the hinge device, j.ncluding a
connecting rod (71) and a coil spring (72) in it, wherein the connecting rod

(71) having the bracket (73) on the one end thereof connects the cylinder (70)

* c L M s *
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riddl e val ves 32 and 32a are opened upon a shocki ng hydr aufhssSh gen Replaced
generated wthin the cylinder 12. so that the oil passage k “‘B“l\
enlargely to cause the shock-absorbing effect to be produc )
course. the riddle valves 32 and 32a are not opened w thout the shocking
pr essuvithgthe ratational hshaft (40)c guchndhat the. bidoketf (F33 isfittedjandefired o
the present invention always and continuosly cause the door to cl ose

sl ow y i t |30 (I : eda o] he
Shock, tF Hxpbdk, P Wit Of he | itatRitel "BYICEY (4D ik sme 987 EGGE Dot

engaged with the outer _novin bocw j’Ll on the | ower end portion thereof to
seal teRilcyApringr (72).othenbracket (73) suppresses the cover (62a) so that the

cover(62a) cannot leap out by spring force of the coil spring (6la), and the
other end of the connecting rod (71) is fusibly connected with the cylinder (70)

by solidering lead (74) such that the connection between the rod (71).

3. The hinge device as claimed in the c¢laim 1, vwherein a riddle
valves(32)(32a) which are coﬁtrolled by adjusting bolts(30)(30a) and depressed
by a coil spring(31)(3la) are combined with the " [" shaped flowing path{(20) and
the oil discharging port(22) so that under a shocking hydralic pressure, the
riddle valves(32)(32a) can be opened to extend the whole oil passage largely to
produce the buffering effect, and under normal and uniform hydraulic pressﬁre.
the riddle valves(32)(32a) operate normally , as a result, to close the door

. slovly at the end portion of the door movement interval.

4. The hinge device as claimed in the claim 1, wherein the oil leackage
preventing cover(33) has a recess(33a) in the inner portion thereof, for
receiving the magnet(33b) which attracts the particle or powder of iron

generated during the operating of the hinge device.

5. The hinge device as claimed in the claim 1, wherein the piston(18) is
formed independently and separatedly from any article, and has a connecting pipe

18a integrally formed with it so that the piston(18) can be fixedly coupled with

R




Iowe der to prevent the cylinder 12 from | eakaging the oil.

”mm Ll! B ormed a recess 33a having a magnet 33b inserted init.
The mag«ne s attracts the particles of powders of iron generated
in the 7 hi nge devi ce upon

oper atthegelevating pipe(d7d by the conhedtinghgipe¢l8ald ehréa"lly engaged Adth thenend
Fig. 2, a stationary pipe 14 having a |eft-hand-inclinated

portion of the elevating pipe(17).

6. The hinge device as claimed in the claim 1, wherein the piston(18) is
formed independently and separatedly from‘ the elevating pipe(17), and has a head
portion (18c) integrally fomed with it so that the piston(18) can be fixedly
coupled with the elevating pipe(17) by the head portion (18c) inserted in the

end portion of the elevating pipe(17).

7. The hinge device as claimed in the claim 1, wherein the maintaining
pin(66) penetrates the coupling ring(65) from the upper portion thereof and the
recess groove(5la) formed on the upper surface of the support pipe(51) for
receiving the end of the maintaining pin(66) so that the pin(66) and groove(5la)
cooperate to maintain the state of the door closed or opened , and when the door
is closing or opening , the pin(66) moves on and along the upper surface of the

support pipe(51).

———————

—————e
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guide protrusion 13 on the lower end is threadly engaged with the outer
noving body 11 on the inner and mddle portion thereof. And in the
~stationary pipe 14 is inserted in the elevating pipe 17. The pipe 17 has a
pair of left-hand spiral guidedsrooves 15 opposedly with each other on the
outer surface thereof. and a p@BBTRACTri ght-hand spiral guide grooves 16
opposed with each other on the inner surface thereof. The guide protrusion

13 is engagqy yhé hihGe d&&ée hffn@hé Riredént %oemqanl&uéf rigift-RhiRy Hpirgl Raks

17. A piston 18 is |ntegra y formed on the |ower end portion o the

ol eVa G 85 b kS Ak o el SRR Bl o RS bl Yk end "
right-hand spiral guide grooves 16, and the left-hand inclinated guide
protrusions 13 are engaged with the left-hand spiral guide grooves 15 formed on
the outer circumference of the elevating pipe 17.

In accordance with such a construction, whén the elevating pipe 17 moves
upvardly or downwardly, the load produced by hydraulic pressure can be applied
uniformly to the shaft 40. Therefore, it is little possible to break out or cut
out the spiral cam 15 ﬂmmmdtmlthesmm&;40,thesxﬂrdlguhkagnxwesls and 16
on the elevating pipe 17, the gmﬁkapnﬂxﬁsﬂxxlScmlthe:ﬂmtimuuw'nhmzl4.As
a result, the hinge device of the present invention has relatively longer
life-time than prior art. Also, the hinge device of the present invention can

reduce or prevent the damage in respect of person life and property.

This Sheet Has Been Re ﬁ
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Al ternatively, as showm in Fig. 5 and 6.
independently fromthe elevating pipe 17. In this case, the piston 18 and
the elevating pipe 17 are connected with each other in a nmanner that a
conneting pipe 18a integrally forned with the piston 18 is threadly
engaged with the lower end portion of the elevating pipe 17. and fixed
with the nut 18b. And as another alternative, a head portion 18c
integrally formed on the piston 18 nay be inserted on the | ower end
portion of the elevating pipe 17 to ¢ 'qe{then1mﬁth each ot her. -

On the upper portion of the outer noving¢?body 11 is disposed on a

the piston 18 may be forned

;gzﬁtional shaft 40 having a pair of right-hand spiral cans 41 opposed with
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other and protruded on the | ower portion thereof. The spiral cans 41 are
engaged with the right-hand spiral- guide grooves 16. As constructed
nmenti oned above, the elevating pipe 17 can nove upwardly and downwardly

along the rotation direction
8 of the shaft 40 in turn, to cause the piston 18 to nove vertically

within the

Fig. 2

64

40 42
42a

41 41
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cylinder 12. When the piston 18 is noving dowwardly and cl osing both the
("shaped flow ng path 20 and the oil discharging port 22. at the sane tine
and instantly, the piston 18 stops noving downwardly and after a short
time later it starts to nove downwardly. As shown in Fig. 2. on the
upper end of the right-hand spiral cam4l is forned a restricting wheel 42
inserted in the outer noving body 11. A O-ring 42a is fitted wth the
wheel 42 therearound to prevent the outer noving body 11 from | eackaging
the oil init. As shown in Fig. 4. an uneveness portion 50 having
prom nence and depresson alternatively in regular interval is fornmed .
vertically on the inner

F%}..a
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and upper circunference of the outer noving body 11. And an uneveness
.portion 50a is fornmed on the | ower and circunference of a support pipe 51.
The pipe 51 supports the rotational shaft 40. The uneveness portion
corresponds to and is engaged with the unenveness portion 50. The
engagenent between the uneveness portions 50 and 50a restrict the idling
rotation of the support pipe 51. As shown inFig. 1. on the mddle and
outer portion of the support pipe 51 is formed a recess groove 5la in

whi ch a renoval -preventing snab ring 51b is fitted to prevent the support
pi pe 51 fromrenoving in‘the vertical direction. As shown Fig.1l and Fig.3.
the caps 60 and 60a are fornmed integrally with the coupling

| Fig. 6
Fig.> ¢

18¢
\___ 18
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pi ece | 0a on the upper and | ower end portions thereof. respectively. The
l.ower cap 60a having a coil spring 61 in it is inserted in the oi
| eackage- preventing cover 33. The upper end of the coil spring 61 is fixed

on the cover 33. and
conmbi ned with the coupling

| ower end of it fixed on a cover 62 so that the door

9

pi eces 10 and | 0a may be automatically closed by the spring force of the

spring
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61. As mentioned above, because the recess 33a of the cover 33 has the
magnet 33b in it. the manent always attracts the particles of iron to
clean the oil wthin the cylinder 12. As a result, the cleaned oil can
snoothly flow upwardly and downwardly within the cylinder 12. The
upper cap 60 is inserted in the outer circunference of the support pipe
51. An uneveness portion 63 is forned vertically on the inner and m ddl e
surface of the cap 60. The uneveness portion 63 is engaged with an
uneveness portion 63a formed vertically on the outer circunference of a
coupling ring 65. And on the inner circunference of the coupling 65 is
fornmed vertically an

Fig.. 9

6la 40 73 66
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e\geness por {REPLACEMENT SHERETS/ t hS@n upeveness portion 64 which i@ﬁéf,bo?—’o
f-or med gbeggiﬂtmno@agéue Ir e phgedi®. $haft 40. As shown in Fig. 3
and Fig 1 m({)t ai. W 4 SaggchEt fates the coupling ring 65 117t tdagy
upper e fg cp_gym é@wh A mai ntai nging groove 51c formed on

t he upp ’Af Rﬁ h%%%& ..... so that the pin 66 and the groove
51c can I ntarn the S doo osed or opened. and the pin 66
noves al t he ﬁp T d sﬂrfq&ce of 1he support pipe 51 during the door

cl osi ng br AEED MY ke 4 A coil spring 6l1la is disposed on the

upper portion of the W {l'i‘(ﬂﬂ? ge BRYREed on the cap 60
such that the upper en ft?ﬁe ro atlonalﬂéﬁﬁqﬁg%hl S protr ded and
exposed fromthe
This invention rela.tes to automatic hydraulic shcok-absorbing hinge
device . More particularly. it relates to the hinge device which can close the

door slowly or automatically under a shock-absorbing state or a state of

emergency such as high-temperature environment due to a fire.

BACKGROUND OF THE INVENTION

In the prior art. a hinge has played only a connection between a door and
a framework thereof. The hinge is made se;iaratedly from a shock—absor_bing device
ihich renders the door to be closed slowly and automatically and which is
typically located on the upper portion of the door and connected between the

_ door and the framework. |

The shock-absorbing device is so complicated that trouble shootings
.thereof frequently take place. And the device has to be installed only onto the
upper portion of the door in a manner that the device is exposed out of the
door. Therefore, in the shock-absorbing device of the prior art, there are
problems in the installation on the restricted area , aesthetic point of view
and high cost.

In _order to solve the above problems, the inventor of the presenﬁ
invention disclosed Korean Patent No. 136093 which had been granted and entitled
" HYDRAULIC AUTOMATIC SHOCK-ABSORBING HINGE" wherein the hinge has a piston on
the end thereof and a cylinder having a reciprocating pipe therein. The piston'
has a switéhing valve and a check valve. A right-hand spiral 'groove and a

| | This is the replacement sheet
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cover 62a, and the coil spring 6la is conpressed by the cover 62a. A

¢yl inder 70 having a connecting rod 71 and a coil spring 72 in it is

di sposed on one side of the hinge device. The connecting rod 71 having the
bracket 73 on the one end thereof connects the cylinder 70 with the
rotational shaft 40 such that the

This is the replacenent sheet 3
10

left-hand spiral groo?e are form opposedly with each other and on the the
reciprocating pipe.

A right-hand spiral cam is protruded on one side of the rotational shaft.
And the right-hand spiral cam is engaged with the right-hand spiral groove and a
bolt threadly engaged with the cylinder is inserted in the left-hand spiral
groove to keep the balance under the movement of the cam in the upward or
downward direction.

The hydraulic hinge having the construction mentioned above, has a good
-effect of ﬂxnkﬁmrﬂbmmﬂﬁng. But when the right-hand spiral groove is moving
upwardly or downwardly along the right-hand spiral groove such that buffering
effect takes place by hydraulic presswe. the spiral cam applies highly
excessive load to the rotational shaft on the one side thereof, so that the

shaft and the bolt engaged threadly with the cylinder may be broken out or cut

out .

This is the replacement sheet
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bracket 73 is fitted and fixed on the exposed upper end of the rotational
shaft 40. under spring forces of the coil spring 72. And the bracket 73
suppresses the cover 62a so that it cannot |leap out in spite of spring
force of the coil spring -6la. The other end of the connecting rod 71 is
fusibly connected with the cylinder 70 py soldering lead 74. so that the
connection between the rod 71 and the | i nder 70 can be nelted and broken
out under the predeterninded high tenperature generated by . for exanple.
a fire-break-ogh% t he connection is broken out by nelting the
| ead 74. EBECT éFFQBEOFFB@ WVEFBEONact s backwardly fromthe exposed end of
the shaft 40 and the bracket

It is an object of the present invention to provide an automatic

hydraulic shock-absorbing hinge device which is designed such tha_t vhen moving
upwardly or downwardly along phe right-hand spiral groove, the right-hand spiral
cam can apply the load to the rotational shaft uniformly and as little as
possible.

In accordance with the invention, an automatic hydraulic shock-absorbing
hinge device comprising : an outer moving body formed integrally with one
coupling piece, including the first uneveness portion formed vertically on the
umﬁn'emlamiimmm circumference portion of the outer moving body : a ‘cylinder
disposed in the inner lower portion of the outer moving body including a " {
"shaped flowing path on the one side thereof, and a oil supplement tank on the

| outer circumference thergof : an oil leackage-preventing cover threadly engaged
with the outer moving body on the lower end portion of the body for sealing the
lower end of the cylinder : a stationarjr pipe threadly engaged and fixed with
the outer moving body on the middle and inner circumference portion of the body.
and the stationay pipe including a pair of the left-hand inclinated guide
protrusions opposedly with each other : an elevating pipe inserted within thé
stationary pipe, and the elevating pipe including a pair of the left-hand spiral
guide grooves on the outer chcmﬂkraua.mMIOmemd portions with each other
and a pair of the right-hand spiral grooves on the inmer circumference . and
opposed portions with each othei‘. so that the pair of the left—hand. spiral |
grooves are'engaged and guided with the guide protrusions of the stationary pipe

* a piston disposed on the lower end of the elevating pipe and inserted in the
This is the replacement sheet
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is reliesed fromthe shaft 40. In turn, the cover 62a |eaps out fromthe
hi nge device by spring force of the spring 61 and the naintai ni ng pin 66
which has penetrated the coupling ring 65 by spring force of the coil
spring 6la renoves fromthe maintaining groove 51c of the support pipe 51

so that the door conbined w th the hinge device is closed slowy by the

spring force of the coil spring 61. 4 In the case that the hinge

devi ce of the above structure is connected between the door and the

f ramewor k. n openjng the door the coil spring 61 in the cap 60a is
wound up F&Y\’[?'g?%l é" t PRaNg rpoved apwandlE and, dewwarddt e and, Shespighqn including a

check valve on the middle and end portion thereof : a rotational shaft disposed
on the upper porion of the outer moving body. and the shaft including a pair of
the right-hand spiral cams protruded and opposed with each other on the lower
portion of the shaft_ and a restricting whéel having an oil leackage- preventing _
0-ring fitted therearound on the upper end of the cams, wherein the pair of the
right-hand spiral cams can be engaged and guided wiﬁh the right-hand spiral
guide grooves of the elevating pipe : a support pipe for supporting tt}e shaft,
including the second uneveness portion formed vertically on the lower and outer
circumference portion of the support pipe and engaged with the first uneveness
portion for preventing the outer moving body and the support pipe from idling
with each other , and a recess groove .formed along and on the outer
circumference of the support pipe and matched with a vertical removal-preventing
snab ring: first cap and second cap fitted .respectively, on both upper end and
lover end of another coupling piece : an oil leackage preventing cover around
vhich the second cap is fitted : a coil spring within the second cap., of which
one end is fixed on the oil leackage preventing cover, and of which another end
is fixed on the lover cover.

In a preferred embodiment, the piston may be formed indépendently from
the elevating pipe. In this case, the piston and elevating pipe are connected
iith each other by a connecting means which may be integrally formed with the
piston.

In accofdance with such a construction. when ﬁhe elevating pipe moves

upvardly or downwardly the load produced by hydraulic pressure can be applied
This is the replacement sheet
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coupling ring 65. According to the rotation of the shaft 40. the el evating
pi pe 17 noves upwardly because the right-hand spiral cam 41 of the shaft
40 is engaged with the right-hand gui de groove 16 forned on the inner
circunference of the pipe 17. And the upward novenent of the pipe 17
causes the piston 18 to nove upwardly so that the oil- existing on and
above the upper portion of the piston . enters into the interior of the
cylinder 12. The piston 18 is forned
This is the replacenent sheet

uniformly to the shaft. Therefore, it is little possible to break out or cut out

the spiral cam formed on the shaft., the spiral guide grooves on the elevating
pipe . the guide protrusion ”on the stationary pipe. As a résult: the hinge

device of the present invention has relatively longer life-time than prior art.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

A preferred embodiment of the invention is discussed in detail below with
reference to the attached drawing figures, wherein :

Figure 1 is a longitudinal sectional view of the main portion of the
automatic hydraulic shock-absorbing hinge device constructed in accordance with
an embodiment of the present inventiom.

Figure 2 is a partly exploded perspective view of the main portion of the
hinge device.

Figure 3 is a sectional view taken along the line I-I of the Fig. 1.

Figure 4 is a s.ectional view taken along the line II-II' of the Fig. 1

Figure 5 and 6 are the sectional views of the main portion in accordance
with another embodiment of the present invention.

Figure 7 and 8 are the sectional veiws of the showing that the piston is
brought down.

Figure 9 is a partly sectional view of the upper portion of the hinge

~ device of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment of an automatic hydraulic shock-absorbing hinge
This is the replacement sheet
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integrally withe or independently fromthe pipe 17 as nenti oned above.

On t heThiscshéet He: ee lcedl 0si ng, the door is automatically closed by the
spring il spring 61 which has al regdy _been wound up. The
shaf t 4 upper cap 60 rotates in reverHs SHEE?(HAﬁ)BEEW osite
to that o e openlng case so that the el evating-pipe éﬁL

downdwardl y through the guide groove 16 engaged \ 41.
The downward novenent of the pipe~47- produces the hydraulic pressure of
the oil within the cylinder 12 to urge the oil to enter the oil

di schar gi dgyip®rqongtructed: in asicbrdanesp wibierthet preikerit] inventidne is illustrated in

Fig. 1. The hinge deviec inéludes an outer moving body 11 integrally combined
with a coupling piece 16. A cylinder 12 is diéposed in the lower portion of the
outer moving body 1l. The cylinder 12 includes a " [“ shaped flowing path 20
formed on one side thereof. an oil supplement tank 21 formed therearound. and an
oil discharging port 22 formed on the lower portion thereof.

The flowing path 20 and the oil discharging port 22 are comnected with .
respectively, riddle valves 32 and 32a which are controlled by adjust;r,ng bolts
30 and 30a. and pressed against by coil springs 31 and 3la, respectively. In the
Fig. 1, reference No. "21a" designates an oil introducing port which constitutes
an oil. passage together with the " ["shaped flowing path 20 and the oil
discharging port 22. As constructed mentioned above in the hinge device, the
riddle valves 32 and 32a are opened upon a shocking hydraulic pressure generated |
vithin the cylinder 12, so that the oil passage extends enlargely to cause the
shock-absorbing effecr: to be produced in it. Of course, the riddle valves 32 and
32a are not opened without the shocking pressure generated within the crlinder:
12. Therefore the hinge device of the present invention always and continuosly
cause the door._' to close slowly near the end portion of the door moving interval,
regardless of the shocking pressure.

An o0il leackage preventing cover 33 is threadly engagaed with the outer
moving body 11 on the lower end portion thereof to seal the cylinder 12 on the
lower end of it in order to pfevent the cylinder 3 from leackaging the oil. On
tlre cover 33 is formed a recess 33a having a magnet 33b inserted in it. The
magnet 33b always attracts the particles or powders of iron generated in the

This is the replacement sheet
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controlled riddle valve 32 and 32a. and the upper portion above the piston
¥8 via " ("shape flowng path 20. The flowi ng of oil produces the
buffering effect in the cylinder 12 to slowy close the door. As
the piston 18 further noves downwardly and it closes the "(shaped flow ng
path 20 and the oil discharging port 22,7 at the sanme tine and instantly.
the door stops closing. In the state of —stopping. the oil is flow ng

t hrough the gap between the cylinder 12 and the piston 18 by the spring
force of the spring 61 so that if the flowi ng path 20 is_ opened, the
riddle vahWedgéi%@t wRon: epegrling therpef fopelean ‘%‘96‘&3 iy thegYHAder 22d generate
t he shock-absorbing effect.

As shown in Fig. 2, a stationary pipe 14 having a left-hand-inclinated
guide protrusion 13 on the lower end is threadly engaged with the outer moving
bodf 11 on the inner and middle portion thereof. hnd in the stationary pipe 14
is inserted in the elevating pipe 17. The pipe 17 has a pair of left-hand spiral
guide grooves 15 opposedly with each other on the outer surface thereof. and a
pair of right-hand spiral guide grcoves 16 opposed with each other on the inner
surface thereof. The guide protrusion 13 is engaged with the left-h'ar}d spiral
grooves 15 of the elevating pipe 17. A piston 18 is integrally formed on the
lover end portion of the elevating pipe fo move upwardly and downwardly within
the cylinder 12. The piston 18 has atﬂmmk'wﬂﬂe.3lon the center thereof.

Alternatively, as shown in F#L 5 and 6, the piston 18 may be formed
independently from the elevating pipe 17. In this case, the piston 18 and the
elevating pipe 17 are comnected with each other in a mamner that a commeting
pipe 18a integrally formed with the piston 18 is threadly engaged with the lower
end portion of the elevating pipe 17, and fixed with the nut 18b. And as another
alternative, a head portion 18c integrally formed on the piston 18 may be
inserted on the lower end portion of the elevating pipe 17 to combine them with
emﬂtbﬂmr. |

On the upper portion of the outer moving body 11 is disposed on a
.ﬁxmthmalshm&:401myﬁmwapmu'afrhﬂmrmmdsmﬁmd cams 4l opposed with each
other and protruded on the lower portion thereof. The spiral cams 4l are engaged

. ,with the right-hand spiral guide grooves 16. As constructed mentioned above, the

elevating pipe 17 can move upwardly and downwardly along the rotation direction
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In the hinge device of the present invention, the right-hand spiral cans
fformed on the | ower portion of the rotational shaft 40 are engaged with the
ri ght-hand spiral guide grooves 16. and the |eft-hand inclinated guide
protrusions 13 are engaged with the |left-hand spiral guide grooves 15
formed on the outer circunference of the elevating pipe 17. In
accordance with such a construction, wh the el evating pipe 17 noves
upwardly or downwardly, the |oad produced by hydraulic pressure can be

appl i ed o This is the
repl acenenf tipeshaft 40 . in turn, to cause the piston 18 to move vertically within the

cylinder 12. When the piston 18 is moving downwardly and closing both the "

("shaped flowing path 20 and the oil discharging port 22. at the same time and
instantly, thé piston 18 stops moving downwardly .and after a short time later
it starts to move downwardly.

As shown in Fig. 2. on the upper end of the right-hand spiral cam 41 ié
formed a restricting wheel 42 inserted in the outer moving body 11. A O-ring 42a
is fitted with the wheel 42 therearound to prevent the outer moving body 11 from
leackaging the oil in it.

As shown in Fig. 4. an uneveness portion S0 having prominence and
depresson alternatively in regular interval is formed vertically on the inner
and upper circumference of the outer moving body 11. And an uneveness portion
S0a is formed on the lover and circumference of a support pipe 51. The pipe 51
supports the rotational shaft 40. The uneveness portion corresponds to and is
engaged with the uneﬁveness portion S0. The engagement between the uneveness
portions 50 and 50a restrict the idling rotation of the support pipe 51. As
shown in Fig. 1. on the middle and outer portion of the support pipe 51 is
formed a recess groove Sla in which a removal-preventing snab ring S1b is fitted
to prevent the support pipe Sl from removing in the vertical direction. As shown
Fig.1l .and Fig.3, the caps 60 and 60a are formed integrally with the coupling
pPiece 10a on the upper and hmmrtam.nnmidm thereof, respectively. The lower
cap 60a having a coil spring 61 in it is inserted in the oil leackage-preventing
cover 33. The upper end of the coil spring 61 is fixed on the cover 33, and

lower end of it fixed on a cover 62 so that the door com?jﬂegi:ir%%géeefﬁm%t
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12 uniformy to the shaft 40. Therefore, it is |little possible to break
out or cut out the spiral am4l fornmed on'the shaft 40, the spiral guide
grooves 15 and 16 on the elevating pipe 17, the guide protrusion 13 on the
stationary pipe 14. As a result, the hinge device of the present invention
has relatively longer life-tine than prjor art. I n the hinge

devi ce. of the present invention, the capE60 on the coupling

pieces 10 and 10a may be automatically closed by the spring force of the spring
él. As mentioned above, because the recess 33a of the cover 33 has the magnet
33b in it, the manent always attracts the particles of iron to clean the oil
within the cylinder 12. As a result, the cleaned 0il can smoothly flow upwardly
and downvardly within the cylinder 12. |

The upper cap 60 is inserted in the outer circumference of the support
pipe S1. An uneveness portion 63 is formed vertically on the inner and middle
surface of the cap 60. The uneveness portion 63 is engaged with an uneveness
portion 63a formed vertically on the outer circumference of a‘coupling ring 65.
And on the imner circumference of the coupling 65 is formed vertically an
eveness portion 64a engaged with an uneveness portion 64 which is also formed
- vertically on the rotational shaft 40.

As shown in Fig. 3 and Fig 1, _ﬁ maintaining pin 66 penetrates the
coupling ring 65 from the upper end thereof to be coupled with a maintainging
groove 5lc formed on‘the upper end of the support pipe 51, so that the pin 66
and the groove 5lc can maintain the state of the door closed or opened, and the
pin 66 moves along the upper end surface of the support pipe 51 during the door
closing or opening as shown in Fig. 9. A coil spring 6la is disposed on the
upper portion of the coupling ring 65. A cover 62a is covered on the cap 60 such -
that the upper end of the rotational shaft 40 is protruded and exposed ﬁnmlthe
cover 62a, and the coil spring 6la is compressed.by the cover 62;. A cylinder 70
having a connecting rod.71 and a coil spfing 72 in it is disposed on one side of
the hinge device. The connecting rod 71 having the bracket 73 on the one end

thereof connects the cylinder 70 with the rotational shaft 40 such that the
This is the replacement sheet
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piece 10a is fitted oh the outer circunference of the support pipe 51.. and
tthe shaft 40 is engaged wth the coupling ring 65 through the uneveness
portions 64 and 64a thereof. In turn, the coupling ring 65 is engaged wth
the cap 60 through the uneveness portion 63a on the outer circunference of
the ring 65 and the uneveness portion on the inner circunference of cap
60. As descri bed above, a maintaining pin 66 penetrates the
coupling ring 65 fromthe upper end thereof to be coupled with the

mai nt ai ni ng groove 51c forned on the upper end of the support pipe 50.
Therefore the pin 66 and the groove 51c can maintain the state of the

closed or bejeketed3cizofitted anderiRed) of heDQ6se Gitidr &HAPSE tAE Gofdtibddd shaPPO' t

pi pe 51 during the door closing or opening as shown in
40. under spring forces of the coil spring 72. And the bracket 73 suppresses the
cover 62a so that it cannot leap out. in spite of spring force of the coil spring
6la. The other end of the comnecting rod 71 is fusibly connected with the
cylinder 70 by soldering lead 74. so that the connection between the rod Ti and
the cylinder 70 can be melted and broken out under the predeterminded high
temperature generated by . for example, a fire-break-out.

If the connection is. broken out by melting the lead 74, the comnection
rod 71 retracts backwardly from the exposed end of the shaft 40 and the bracket
is reliesed from the shaft 40. In turn, the cover 62a leaps out from the hinge
device by spring force of the spring 61 and the maintaining pin 66 which has
penetrated the coupling ring 65 by spring force of the coil spring 6la removes
from the maintaining groove Slc of the support pipe S1 so that the door combined

with the hinge device is closed slowly by the spring force of the coil spring
" 61.

In the case that the hinge device of the above structure is connected
between the door and the framework. when opening the door the coil spring 61 in
the cap 60a is wound up to rétate the shaft 40 fixed on the upper cap 60 via
coupling ring 68. According to the rotation of the shaft 40, the elevating pipe
17 moves upwardly because the right-hand spiral cam 41 of the shaft 40 is
engaged with the right-hand guide groove 16 formed on the inner circumference of
the pipe 17. And the upward movement of f.he pipe 17 causes the pisfon 18 to move

| upvardly so that the oil existing on and above the .upleer portion of the pis-ton

18 enters into the interior of the cylinder 12 The piston 18 is formed
This is the replacement sheet
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Fig. 9. The coil spring 6la is disposed on the upper portion of the
ring 65. The cover 62a is covered on the cap 60 such that the upper end of
the rotational shaft 40 is protruded from and exposed on the cover 62a.
and the coil spring 6la is conpressed by the cover 62a. The cylinder 70
havi ng a connecting rod 71 and a coil Zfring 72 in it is disposed on one
side of the hinge device. The connectin rod 71 having the bracket 73 on
the one end thereof connects the cylinder 70 with the rotational shaft

is fitte nd fixed on the
such t hatinttggeragifl %li(ﬁlte gz?’ i}lgeperll entfly ?rom the pipe 17 as mentioned above.

On the contrary. when closing, the door is automatically closed by the
spring force of the coil spring 61 which has already been wound up. The shaft 40
fixed on the upper cap 60 rotates in reverse direction opposite to that of the
opening case so that the elevatiné pipe 17 moves downdwardly through the guide
groove 16 engaged with the spiral cam 41. The downward mo?ement of the pipe 17
produces the hydraulic pressure of the oil within the cylinder 12 to urge the
0il to enter the oil discharging port ﬁi of the oil supplement tank 2} via the
controlled riddle valve 32 and 32a, and the upper portion ahove the piston 18
via " [fshape flowing path 20. The flowing of oil produces the buffering effect
in the cylinder 12 ﬁ:shmﬂycﬂnsetmetkmr;

As the piston 18 further moves dowmwardly end it closes the " (shaped
flowing path 20 and the oil discharging port 22, at the same time and instantly,
the door stops cloéing. In the state of stopping. the oil is floiing through the
gap between uuecylhﬁbr.DZamdtme piston 18 by the spring force of the spring
61 so that if the flowing path 20 is opened, the riddle valve operates to delay
the closing speed of the door and generate the shock-absorbing effect.

In the hinge device of the present invention, the right-hand spiral cams
formed on the lower portion of the rotational shaft 40 are engaged with the
right-hand spiral guide grooves 16. and the Ileft-hand inclinated guide
protrusions 13 are engaged with the left-hand spiral guide grooves 15 formed on
the outer c;rcumference of the elevating pipe 17. .

In accordance with such a cbnstfuction. vhen the elevating pipe 17 moves

upwardly or downwardly., the load produced by hydraulic pressure dan be applied
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13 ; TR RASEGhs BRRRpslg Of the rotational shaft 40 under spring force of

tthe coil g nd the bracket 73 suppresses the cover 62a so that it
cannot IHMJME[ME{] ite of spring force of the coil spring 6la, The other
end of t rod 71 is fusibly conne '

solidering lead 74 such that the connecﬁi on bek TS

cylinder 70 can be nelted =

der 70 by
and the

uniformly to the shaft 40. Therefore. it iQ little possible to break out or cut
out the spiral cam 13 fored on the shaft 40, the spiral guide grooves 13 and 16
on the elevating pipe 17. the guide protrusion 13 on the stationary pipe 14. As
a result, the hinge device of the present invention has relatively longer
life-time than prior art.

In the hinge device of the present invention, the cap 60 on the coupling
piece 10a is fitted on the outer circumference of the support pipe Sl1..and the
shaft 40 is engaged with the coupling ring 65 through the uneveness por;tions 64
and 64a thereof. In turn. the coupling ring 635 is engaged with the cap 60
through the uneveness portion 63a on the outer circumference of the ring 65 and
the uneveness portion 63 on the inmer circumference of cap 60.

As described above, a maintaining pin 66 penetrates the coupling ring 63
frou the upper end thereof to be coupled with the maintaining groove Slc formed
on the upper end of the support pipe 50. Therefore the pin 66 and the groove Sic
can maintain the stat';e of the closed or opened door and the pin 66 moves along
upper end of the support pipe 51 during the door closing or opening as shown in
Fig. 9.

- The coil spring 6la is disposed on the upper portion of the ring 65. The
cover 62a is covered on the cap 60 such that the upper end of the rotational
shaft 40 is protruded from and exposed on the cover 62a, and the coil spring 6la
is compressed by the cover 62a. The cylinder 70 having a connecting rod 71 and a
coil spring 72 in it is disposed on one side of the hinge device. The connecting
rod 71 having the bracket 73 on the one end thereof comnects the cylinder 70

with the rotational shaft such that the bracket 73 is fitted and fixed on the
This is the replacement sheet
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and broken out under the predeterm ned high tenperature generated by . for
exanple. a fire-break-out. If the connection is broken out by nelting. the
connecting rod 71 retreats backwardly fromthe exposed end of the shaft 40
and the bracket 73 is devided and reliesed fromthe shaft 40. In turn. the
.cover 62a |eaps out fromthe hinge deV|§e by the spring force of the
spring 61. And followng it. the nalnté ning pin 66 which has penetrated
the coupling ring 65 by spring force of the coil spring 6la renoves from
the maintaining groove 51c of the supporting pipe 51. so that the opened
door conmbined with the hinge device is closed slowy by the spring force
of the coil spring 61. As a result.

exposed upper end of the rotational shaft 40 under spring force of the coil
spring 72. And the bracket 73 suppresses the cover 62a so that it cannot leap
out in spite of spring force of the coil spring 6la. The other end of the
connecting rod 71 is fusibly comnected with the cylinder 70 by solidering lead
74 such that the connection between the rod 71 and the cylinder 70 can be melted
and broken out under the predetermined high temperature generated by . for
example, a fire-break-out. If the connection is broken out by melting. the
comnecting rod 71 retreats backwardly from the exposed end of the shaft 40 and
the bracket 73 ﬂsdevﬂkﬂ.amirelksed:ﬂxmlthesﬂmﬁt'uL In turn, the cover 62a
leaps out from the hinge device by the spring force of the spring 61. And
folloving it, the maintaining pin 66 which has penetrated the coupling ring 63
by spring force of the coil spring 6la removes from the maintaining groove Slc
of the swporting pipe 51 g0 that the opened door combined with the hinge
device 1s¢ﬂn@aishmﬂx'bytme:nmim;fbnxeoftmecxul:ﬂmuszl As a result,
the hinge devzce of the present invention can reduce or prevent the damage in
respect of person life and property.

Although the invention has been illustrated and disclosed with reference
to the preferred embodiment. it is understood that substitutions may be made and
nghmlaux employed herein, without departing from the scope of the invention

as set forth in the claims.
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t he hinge device of the present invention can reduce or prevent the danmage
I'n respect of person life and property. Al t hough the invention has
been illustrated and disclosed with reference to the preferred enbodi nent.
it is understood that substitutions may be nmade and equival ents enpl oyed
herein. w thout departing fromthe scop?4of the invention as set forth in
t he cl ai ns. -

WHAT IS CLAIMED IS :

l..Rn automatic hydraulic shock-absorbing hinge device comprising :
| an outer moving body(ll) formed integrally with one coupling piece(10),
includiﬁg the first uneveness portion(50) formed vertically on the upper end and
inner circumference portion of the outer moving body(ll) :

a cylinder(1?) disposed in the inner lower portion of the outer moving
body(1l) including a " [ "shaped flowing path(20) on the oné side thereof, and a
oil supplement tank(2l) on the outer circumference thereof :

an oil leackage-preventing cover(33) threadly engaged wif:h the outer
moving body(1l) on the lower end portion of the body for sealing the lower end
of the cylinder(12) :

a stationary pipe(14) threadly engaged and fixed with the outer moving
body(11) on the middel and imner circumference portion of the body. and the
stationary pipe in?luding a. pair of the left-hand inclinated guide
protrusions(135 opposedly with each other :

an elevating pipe(17) inserted within the stationary pipe(14), and the
elevating pipe including a pair of the left-hand spifal guide grooves(15) on the
outer circumference and opposed portions with each other and a pair of the
right-hand spiral grooves(16) on the inner circumference and opposed portions
with each other. so that the pair of the left-hand spiral grooves(15) are
engaged and guided with the guide protrusions(13) of the stationary pipe :

a piston(18) disposed on the lower end of the elevating pipe(17) and

inserted in the cylinder(12) for being moved upwardly and downwardly, and the
This is the replacement siistt
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14 .V\HAT IS CLAIMED I S 1. An automatic hydraulic shock-absorbing

hi nge devi ce conpri si ng an outer noving body(11) formed integrally
wi th one coupling piece(10), including the first uneveness portion(50)
formed vertically on the upper end and inner circunference portion of the
outer noving body(11) : a cylinder(12) disposed in the inner |ower
portion of the outer noving body(11l) ingluding a " [ "shaped fl ow ng

pat h(20) on the one side thereof. and a oil supplenent tank(21) on the
outer circunference thereof _
piston including a check valve(34) on the middle and end portion thereof :

a rotational shaft(40) disposed on the upper portion of the outer moving
bxb%l;).amd the shaft(40) including a pair of the right-hand spiral cams(4l)
protruded and _opposed with each other on the lower portion of the shaft and a
restricting wheel(42) having an oil leackage-preventing O-ring(42a) fitted
therearound on the upper end of the cams(4l). wherein the pair of the right-hand
spiral cams(4l) can be engaged and guided with the right-hand spiral guide
grooves(16) of the elevating pipe(17) :

a support pipe(Sl) for supporting the shaft(40). including the second
uneveness portion(S0a) formed vertically on the lower and outer circumference
portion of the support pipe(Sl) and engage& with the first uneveness portion(350)
for preventing the ogter moving body(1l) and the support pipe(5l) from idling
with each other , and a recess groove(5la) formed along and on the outer
circumference of the support pipe(51) and matched with a vertical
removal-preventing snab ring(Slb): |

first cap(60) and second cap(60a) fitted ,respectively. on both upper end
and lower end of another coupling piece(10a) :

an oil leackage-preventing cover(33) around which the second cap(60a) is
fitted :

a coil spring(61l) within the second cap(60a), of which one end is fixed

on the oil leackage preventing cover(33), and of which another end is fixed on

the lower cover(62).

2. The hinge device as claimed in the claim 1, wherein the first cap(60)
\ . .
This is the replacement stiget
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with the support pipe(81) on the outer circumference of the pipe(51)
and the cap(60) has third uneveness portion(63) on the middle and inner
circumference thereof : and the rotational shaft(40) has forth uneveness
portion(64) formed vertically on the outer.circumference thereof:

the hinge ldevice further cbmprises :

a coupling ring(65) which has fifth ﬁneveness portion(64a) formed
vertically on the inner circumference thereof and sixth uneveneés‘ portion(63a)
formed vertically on the outer circumference thereof, so that the r9tationa1
shaft(40) is coupled with the coupling ring(65) through the forth uneveness
portion(64) engaged with the fifth uneveness portion(64a). and in turn. the
coupling ring(65) is coupled with the first cap(60) through the sixth weveness
portion(63a) engaged with the third uneveness portion(63):

a maintaining pin{66) which penetrates the coupling ring(65) from the
upper portion thereof :

a recess groove(Sla) formed on the upper surface of the support pipe(51)
for receiving the end of the maintaining pin(66) so that the pin(66) and

groove(Sla) are engaged with each other :

a coil spring(6la) disposed on the upper portion of the coupling ring(51)

an upper cover(62a) for depressiné the coil spring(6la) and exposing the
upper end of the éhaft(tlo) on the top of the cover:

a cylinder (70) disposed on one side of the hinge device, including a
connecting rod (71) and a coil sprin§ (72) in it, wherein the comnecting rod

(71) having the bracket (73) on the one end thereof connects the cylinder (70)

—_
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outer circunference and opposed portions with each other and a pair of the
ri ght-hand spiral grooves(16) on the inner circunference and opposed
portions wth each other so that the pair of the left-hand spiral
grooves(15) are engaged and guided with the guide protrusions(13) of the
~stationary pipe a piston(18) disizsed on the I ower end of the

el evating pipe(17) and inserted in the<tylinder(12) for being noved
upwardly and downwardly. and the

with the rotational shaft(40) such that the bracket (73) is fitted and fixed on |
the exposed upper end of the rotational shaft (40) under spring force of the
coil spring (72). the bracket (73) suppresses the .cover (62a) so that the
cover(62a) cannot leap out by spring force of the coil spring (6la)., and the
other end of the connecting rod (71) is fusibly connected with the cylinder (70)

by solidering lead (74) such that the connection between the rod (71).

3. The hinge device as claimed in the claim 1. wherein a riddle
valves(32)(32a) wvhich are controlled by adjusting bolts(30)(30a) and depfessed
by a coil spring(31)(3la) are combined with the " [" shaped fléwing path(20) and
the oil discharging port(22) so that under a shocking hydralic pressure. the
riddle valves(32)(32a) can be opened to extend the whole oil passage largely to
produce the buffering effect, and under normal and uniform hydraulic pressure,
the riddle valves(32)(32a) operate normally , as a result, to close the door

slowly at the end portion of the door movement interval.

4. The hinge device as claimed in the claim 1., wherein the oil léackage
preventing cover(33)' has a recess(33a) in the imner portion thereof. for
receiving the magnet(33b) which attracts the particle or powder of iron

generated during the operating of the hinge device.

5. The hinge device as claimed in the claim 1, wherein the piston(18) is
formed independently and separatedly from any article, and has a connecting pipe

18a integrally formed with it so that the piston(18) can be fixedly coupled with

. : This is the replacement sheet
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15 pi ston including a check valve(34) on the mddle and end portion

t-her eof a rotational shaft(40) disposed on the upper portion of the
outer nmoving body(11l). and the shaft(40) including a pair of the
right-hand spiral cans(41l) protruded and opposed with each other on the

| over portion of the shaft and a restrigti ng wheel (42) having an oil

| eackage-preventing Oring(42a) fitted her ear ound on the upper end of the
cans(41). wherein the pair of the right-hand spiral cans(41l) can be
engaged and guided with the right-hand spiral guide grooves(16) of the

el evating pipe(17)

the elevating pipe(17) by the connecting pipe(18a) threadly engaged with the end

portion of the elevating pipe(17).

6. The hinge device as claimed in the claim 1. wherein the piston(18) is
formed independently and separatedly from the elevating pipe(1l7). and has a head
portion (18c) integrally fomed with it so that the piston(18) can bé fixedly
coupled with the elevating pipe(l7) by the head portion (18c) inserted in the

end portion of the elevating pipe(17).

7. The hinge device as claimed in the claim 1., wherein the maintaining -
pin(66) penetrates the coupling ring(65) from the upper portion thereof and the
recess groove(Sla) formed on the upper surface of the support pipe(51) for
receiving the end of the maintaining pin(66) so that the pin{66) and groove(sla)
céqperatetomintainthestateofthedoorclosedoropened . and when the door
is closing or opening . the pin(66) moves on and along the upper surface of the

support pipe(S51).

_—

AW
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a support pipe(51) for supporting the shaft(40). including the second
uneveness portion(50a) formed vertically on the | ower and outer
circunference portion of the support pipe(51) and engaged with the first
uneveness portion(50) for preventing the outer noving body(1ll) and the
support pipe(51) fromidling with each other , and a recess groove(51la)
formed al ong and on the outer circunference of the support pipe(51) and

mat ched with a vertical renoval-preventing snab ring(51b); first
cap(60) and second cap(60a) fitted respectively. on both upper end and
| ower end of another coupling piece(l0Oa) an oi|l 1eackage-preventing

cover (33) around which the second cap(60a) is
HYDRAULIC AUTOMATIC-SHOCK-ABSORBING HINGE DEVICE

ABSTRACT

In the hinge device of the present invention, the right-hand spiral cams
formed on the lower portion of the rotational shaft 40 are engaged with the
right-hand spiral guide grooves 186, aﬁd the left-hand inclinated guide
protrusions 13 are engaged with the left-hand spiral guide grooves 13 formed on
the outer circumference of the elevating pipe 17.

In accordance vith such a construction, when the elevating pipe 17 moves
upﬁmﬂﬂx cr downwardly. the load produced by hydraulic pressure can be applied
wifornly to the shaft 40. Therefore. it is little possible to break out or cut
ocut the spiral cam 15 ﬂxmeion“ﬂnzshuﬁzﬂo.the?ﬂﬁr(lguﬂksgn:wmsIuiamdlﬁ
qntmeeﬂewuﬂngjﬁhe 17. the guide protrusion 13 on the stationary pipe 14. As
a result. the hinge device of the present invention has relatively longer
life-time than prior art. Also. th'e-hmgedeviceofthepresaxtinvenﬁoncan
n!hoecn'mmwmu:theqhmhgeinlnspaﬁ:of:nrszlIiﬂeamﬂlmcnutx.

( Figure 1)
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fitted - ——aToiT spring(61) within the second cap(60a). of which one

end is fixed o
the | ower cover(62).

Fig. {
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I's conmbined with the support pipe(51) on the outer circunference of the
pi pe(51) and the cap(60) has third uneveness portion(63) on the m ddle and.

inner circunference thereof ; and the rotational shaft(40) has forth
uneveness portion(64) formed vertically on the outer circunference
t her eof : t he hinge device further conprises a coupling

ri ng(65) which has fifth uneveness portion(64a) formed vertically on the
i nner circunference thereof and sixth uneveness portion(63a) forned
vertically on the outer circunference thereof, so that the rotational
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shaft (40) is coupled with the coupling ring(65) through the forth uneveness
portion(64) engaged with the fifth uneveness portion(64a), and in turn. the
coupling ring(65) is coupled with the first cap(60) through the sixth
uneveness portion(63a) engaged with the third uneveness portion(63); -

a mai ntaining pin(66) which penetrates the coupling ring.(63) fromthe
upper portion thereof a recess gébove(Slc) formed on the upper
surface of the support pipe(51) for receiving the end of the nmaintaining
pin(66) so that the pin(66) and groove(Sla). are engaged with each ot her
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a coil spring(6la) disposed on the upper portion of the coupling ring(51)
ah upper cover(62a) for depressing the coil spring(6la) and exposing the
upper end of the shaft(40) on the top of the cover; a cylinder (70)
di sposed on-one side of the hinge device. including a connecting rod (71)
and a coil spring (72) in it. wherein the connecting rod (71) having the
bracket (73) on the one end thereof connects the cylinder (70)

N A4 18
\\\\‘,gl;\\\ 18
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with the rotational shaft(40) such that the bracket (73) is fitted and
fiixed on the exposed upper end of the rotational shaft (40) under spring
force of the coil spring (72) the bracket (73). suppresses the cover (62a)
so that the cover(62a) cannot |eap out by spring force of the coil spring
(6la) and the other end of the connectggg rod (71) is fusibly connected
with the cylinder (70) by solidering Ie€ad (74) such that the connection
between the rod (71).
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3.* The hinge device as clained in the claim1l. wherein a riddle

~val ves(32)(32a) which are controlled by adjusting bolts(30)(30a) and

"~ depressed by a coil spring(31)(3la) are conbined with the " shaped
flowi ng path(20) and the oil discharging port(22) so that under -a shocking
hydralic pressure. the riddle valves(32)(32a) can be opened to extend the
whol e oil passage largely to produce e buffering effect. and under

normal and uniform hydraulic pressure, the riddle valves(32)(32a) operate
normally , as a result, to close the door slowy at the end portion of the

door novenent interval. 4. The hinge device as clained in the
claim1l. wherein the oil |eackage
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preventing cover(33) has a recess(33a) in the inn
recei.ving the magnet (33b) which attracts the parjtijcl e or ’Qowder

generated during the operating of the hinge devi|cq. SO SEP 99 Thé ni nge
device as cl-ainmed in the claim1l. wherei-n the pilstjon(18) is forlngd

I ndependent|ly and separatedly from any a(gticl e. land has a connect §ng pi pe
18a integrally formed with it so that the piston | y coupl ed
with

device constructed in accordance wit:}.x the present inventio.n is illustrated in
Fig. 1. The ‘hinge deviec includes .an outer moving -body 11 integrﬁlly combined
vith a' coupling piece 10. A cylinder 12 is disposed in the lower portion of the
outer moving body 11. The cylinder 12 includes a " [* shaped flowing path 20
formed on one side thereof. an oil supplement tank 21' formed tﬁerearound. and ‘an
oil discharging port 22 formed on the lower portion thereof.

The flowing path 20 and the oil discharging port 22 are connected with
respectively, .riddle valves 32 and 32a which are controlled by adjusting bolts
30 and 30a. and pfessed against by coil springs 31 and 3ia. respectively. In the
Fig. 1, reference No. "2la" designates an oil introducing port which constitutes
an oil paésage together with the " ["shaped flowjjxg path 20 and the oil
discharging port 22. As constructed mentioned above in the hinge device, the
riddle valves 32 and 32a are opened upon a shocking hydraulic pressure generated
vithin the cylinder 12, so that the oil passage extends enlargely to cause .the
shock-absorbing effecf. to be produced in it. 0f course, the riddle valves 32 and
322 are not opened wititout the shocking pressure generated within the cy__linder

12, Therefore the hinge device of the present invention always and continuosly
cause the door to close slovly near the end portion of the door moving interval,
~regardless of the shocking pressure. |

An o0il leakage preventing cover 33 is threadly engaged with the outer
moving body 11 on the lower end por't'ion thereof to seal the cylinder 12 on the
Tower end of it in order to prevent the cylinder_12 from leakaging the 61‘1. On
the cover 33 is formed a recess 33a having a magnet 33b inserted in it. The

magnet 33b always attracts the particles of powders of iron generated in the



18 the el evating pipe(17) by the connecti ng-y;;.p.e.u.aa;_-t-hr-?ny engaged
with the end portion of the el evating pipe(17).} REPLACEMENT SHEE! Hi nge
device as claimed in the claim 1. whérein the piptprEt8—is—fonnmgd
i ndependently and separatedly fromthe el evatingjp pg(olgtp w Hasf a head

12

lv2)

uniformly to the.shaft 40. Therefore, it is Tittle possible to break out or cut
out the spiral cam 41 formed on the shaft 40, the spiral guide grooves 15 and
16 on the e_]evat'ing pipe 17; the guide protrusion 13 on the stationary pipe 14.
As a result, the hinge device of the present invention has rel atively longer

1ife-time than.pri or art.

In the hinge device of the present invention, the cap 60 on the coupling
piece 10a is fitted on the outer circumference of the support pipe 51..and the
shaft 40 is engaged with the coqpling ring 65 through the uneveness portions 64
and 64a t;hereof.. In turn. the céupl_ing ring 65 is engaged with the cap 60
through the uneveness portion 63a on the outer circumference of the ring 65 and
the uneveness portion 63 on the inner circumference of cap 60.

As described above, a maintaming pin 66 penetrates the qoupling ring 65
from the upper end _tﬁereof to be coupled vith the maintaining groove Slc formed
on the upper end of the support pipe 50. Therefore the pin 66 and the groove Slc
can maintain the state of the_: closed or ope;xed door and the pin 66 moves along
upper end of the support pipe Sl during the door closing or opening as shown in
Fig. 9.

The coil spring 6la is disposed on the upper portion of the ring 65. The
cover 62a is covered on the cap 60 such that the upper ex_ld of the rotational
shaft 40 is proi:ruded from and exposed on the cover 62a, and the coil spring 6la
is compressed by the cover 62a. The cylinder 70 having a connecting rod 71 and a
coil spring 72 in it is disposed on one side of the hinge device. The connecting
rod 71 having the bracket 73 on the one end thereof connects the cylinder 70

with the rotational shaft such that the bracket 73. is fitted and fixed on the



i nserted on of the elevating pipely). 7 he
hi nge dev *n the claim1. -wherein the feid0SER AP pln|66)
penetrates the coupling ring(65) fromthg upper pontifon thereof angl {he
recess grooove(5la) fornmed on the upper surface of tlhe—support prpe(5}]) for
receiving the end-of the maintaning pin(66) so that}.the pin(66) an

groove(5la) caooperate to maintain j state qf the dqor closed or.opgned .

and when iHgomRiged with E\‘%§Pmr5rpi%‘f§ﬁ:fr?§ e, ﬂ‘&eﬁifﬁf eRDveL o%’eaﬁﬁ’e-gﬁ}ng

t he upper surface of the ' .
and the cap(60) has third uneveness portion(63) on the middle and inner

Fxedly ﬁﬂmﬁﬁiﬁﬁ&jﬁﬁ ol evat i ng pi pe(17) by 1} REAMCEMP] SREET ot
S Claans

.circumference thereof : and the rotational shaft(40) has forth uneveness
portion(64) formed vertically on the outer circumference thereof: .

"the hinge device furthex; comprises :

" a coupling ring(SS). which has fifth uneveness portion(64a) - formed
verticallf on the inner circumference thereof and sixth uneveness portion(63a)-
formed vertically on the outer éircumfere_nce thereof, so that the r?tational
-ghaft(40) is coupled with- the coupling ring(65) through the forth uneveness
portion(64) engaged with the fifth uneveness portion(64a). and in turn. the
coupling ring(65) is coupled with the first cap{60) through the sixth uneveness
portion(63a) engaged with the third meveness portion(63): .

a maintaining pin(66) which penetrates the coupling ring(65) from the
upper portion thereof -.:

a recess groove(51c) formed on the upper surface of the support pipe(5l1)
for receiving the end of the maintaining pin(66) so that the pin(66) and
groove(Sla) are engaged with each other :

a coil spring(6la) disposed on the upper portion of the coupling ring(Sl1)

an upper cover(62a) for depressing the coil .spring(61a) and exposing the |
upper end of the shaft(40) on the top of the cover:

a cylinder (70) disposed on one side of the hinge device, including a
connecting rod (71) and a coil spring (72) in it, wherein the connecting rod

(71) having the bracket (73) on the one end thereof connects the cylinder (70)



support pi pe(51).

428"

17

13

34

21
300

N

.32a"

' REPLACEMENT SHEET

30 SEP 1999

S AOABNMIANSANN

7/

33a

7

3

/

33a

62

33b

—21Q
~—18

——1{2
— 22

- 30

3

504

32



REPLAGEMENT SHEET

30 SEP 1999:
Fig.. 9
sa 40 P es
62a . "j// 70
I
60 =
55: — \ . 5ic
. -
/
204 T 10
11° -

51b - 5t




