
US 20030056322A1 

(12) Patent Application Publication (10) Pub. No.: US 2003/0056322 A1 
(19) United States 

Chae (43) Pub. Date: Mar. 27, 2003 

(54) HINGE DEVICE 

(75) Inventor: KWon-Byung Chae, Pucheon-Si (KR) 

Correspondence Address: 
Kevin G. Rooney 
Wood, Herron & Evans, LLP 
2700 Carew Tower 
441 Vine St. 
Cincinnati, OH 45202 (US) 

(73) Assignee: KOREA M.A.T. Co., Ltd, Ansung-Si 
(KR) 

(21) Appl. No.: 09/904,153 

(22) Filed: Jul. 12, 2001 

(30) Foreign Application Priority Data 

Feb. 22, 2000 ....................................... .. 2001-4631 

Publication Classi?cation 

(51) Int. Cl? ...................................................... .. E05F 1/14 

(52) US. Cl. .............................................................. .. 16/281 

(57) ABSTRACT 

A hinge device including: a bracket having a shaft hole; a 
shaft inserted through the shaft hole; a longitudinal insert 
home diametrically formed on one or both sides of the shaft 
and a pair of shoulder members formed centrally on the shaft 
With a ?xed distance from one another. A ?rst shoulder 
member is larger than the second shoulder member. A 
torsion spring is placed betWeen the bracket and the shaft. A 
plurality of space Washers having holes placed on one or 
both sides of the bracket. A plurality of disc springs have 
through holes Which have protrusion members that insert 
into the insert home of the shaft When the shaft is inserted 
into the bracket. A guide Washer having a through hole 
Which has protrusion member that inserts into the insert 
home of the shaft When the shaft is inserted into the bracket. 
A nut screW onto the shaft to stabilize a horizontal position 
of the attached elements. A groove formed on the circum 
ferences of the hole members in the direction that the hole 
members rotates contains lubricating oil Which is evenly 
distributed to decrease the noise and Wear. 
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HINGE DEVICE 

TECHNICAL FIELD 

[0001] This invention relates to a hinge device for a 
portable electronic device. 

BACKGROUND 

[0002] The development of the electronic industry has 
provided people With smaller and lighter portable electronic 
devices, such as notebook computers and cellular phones 
Which are highly mobile. 

[0003] The portable electronic devices such as the note 
book computers are comprised of the main body, a liquid 
crystal display (LCD) cover, and a hinge device pivotally 
connecting the main body and the LCD cover so that the 
cover may be opened or closed by rotation of the hinge 
device. To use the notebook computer, the LCD cover is 
opened and secured at a certain desired angle. In order to 
maintain the LCD cover at the desired angle, a support 
mechanism is placed on the hinge device that connects the 
LCD cover and the main body. 

[0004] Generally, conventional hinge devices comprise a 
spring piece placed at the pivot to secure the LCD cover at 
a ?xed angle. HoWever, due to frequent rotation of the hinge 
device, the components of the hinge device may be subject 
to problems such as instability and Wear. My previous 
invention (Korean Utility Model No. 173283) deals With the 
aforementioned problems by employing a disc spring 
instead of the conventional coil spring to reduce noise and 
Wear and tear. HoWever, this previous hinge device may not 
have sufficient support load capability. 

SUMMARY 

[0005] It is therefore an object of the present invention to 
provide a hinge device in Which the aforementioned prob 
lems are addressed by utiliZing one or more torsion springs 
and one or more disc springs to increase the support load 
While minimiZing the instability of the structure. 

[0006] The aforementioned object is satis?ed by a hinge 
device comprising a bracket having a shaft hole. A shaft is 
inserted through the shaft hole and a longitudinal insert 
home is diametrically formed on one or both sides of the 
shaft. A pair of shoulder members are formed centrally on 
the shaft, and each shoulder member is placed at a ?xed 
distance from the other and the ?rst shoulder member is 
larger than the second shoulder member. A spring is placed 
betWeen the bracket and the shaft and a plurality of spaced 
Washers having hole members are placed on one or both 
sides of the bracket. Aplurality of disc springs have respec 
tive through holes With a protrusion members Which inserts 
into the insert home of the shaft When the shaft is inserted 
into the bracket. A guide Washer has a through hole With 
protrusion member that insert into the insert home of the 
shaft When the shaft is inserted through the bracket. A nut is 
screWed onto the shaft to stabiliZe a horiZontal position of 
the attached elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is an exploded perspective vieW of a hinge 
device in accordance With the present invention; 
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[0008] FIG. 2 is an elevated, assembled vieW of preferred 
embodiment of a hinge device of FIG. 1; 

[0009] FIG. 3 is a front plan vieW shoWing a space Washer 
in FIG. 1; 

[0010] FIG. 4a is a side vieW of a disc spring in FIG. 1; 

[0011] FIG. 4b is a front plan vieW of a disc spring of FIG. 
1; 

[0012] FIG. 5a is a side vieW of a guide Washer in FIG. 
1; and 

[0013] FIG. 5b is a front plan vieW of a guide Washer of 
FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0014] Referring to FIG. 1, the hinge device in accordance 
With the present invention comprises a bracket 1 and a shaft 
3. Bracket 1 includes a shaft hole 5 in Which shaft 3 is 
inserted. A longitudinal insert home 7 is diametrically 
formed on one or both sides of the shaft 3. Shoulder 

members 9a, 9b are formed centrally on the shaft 3, and each 
shoulder member 9a, 9b is placed at a ?xed distance from 
the other and ?rst shoulder member 9a is larger than the 
second shoulder member 9b. 

[0015] A coil torsion spring 11 is positioned betWeen the 
bracket 1 and the ?rst shoulder member 9a of the shaft 3 so 
that the hinge can be maintained at the desired angle through 
little elasticity. 

[0016] Space Washers 13a, 13b, 13c, 13d formed in pairs 
are placed both sides of the shaft hole 5 of the bracket 1 such 
that the shaft 3 is inserted through the holes 14a, 14b, 14c, 
14d of space Washers 13a, 13b, 13c, 13d When the shaft 3 is 
inserted into the shaft hole 5, and a pair of space Washers 
13a, 13c placed at one side of the shaft hole 5 and other pair 
of space Washers 13b, 13d are placed on the opposite side. 
Furthermore, as shoWn in FIG. 3, along the circumferences 
of the hole members 14a, 14b, 14c, 14d one or more grooves 
15 may be formed. 

[0017] The disc springs 17a, 17b, 17c, 17d formed in a 
dish shape With a concaved surface are placed next to the 
space Washer 13d such that one of the disc springs 17a is in 
contact With the outer space Washer 13d. A guide Washer 19 
is placed next to the outer disc spring 17d in a touching 
manner. 

[0018] Referring to FIGS. 4a, 4b, 5a and 5b, the disc 
spring 17a and the guide Washer 19 comprise circular shape 
through holes 18a, 19, and protrusion members 21, 23 are 
formed on the inner circumferences of through holes 18a, 
19. As shoWn in FIG. 1, the protrusion members 21, 23 of 
the through holes 21, 23 ?t into the longitudinal insert home 
7 of the shaft 3. A nut 25 is screWed onto the shaft 3 to 
stabiliZe a horiZontal position of the attached elements. 

[0019] The hinge device in accordance With the present 
invention operates in the folloWing manner. When the LCD 
cover of the notebook computer is opened, the spring 11 
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rotates creating a torque, and the disc springs 17a, 17b, 17c, 
17d placed betWeen the space Washers 13b, 13d and the 
guide Washer 19 expands Which result in generation of 
friction that maintains the hinge device at the desired angle. 

[0020] The protrusion members 21, 23 formed on the 
through holes of the disc springs 17a, 17b, 17c, 17d and the 
guide Washer 19 insert into the insert home 7. As a result, 
during the open/shut motions of the LCD cover, the shaft 3 
minimizes the movements of the disc springs 17a, 17b, 17c, 
17d and the guide Washer 19 enhancing the operation 
ef?ciency. 

[0021] Furthermore, the space Washers 13a, 13b, 13c, 13d 
placed at both sides of the shaft hole 5 of the bracket 1 
support the disc springs 17a, 17b, 17c, 17d and the groove 
15 formed on the circumferences of the hole members 14a, 
14b, 14c, 14d contains lubricating oil to reduce the noise and 
Wear. 

[0022] As described above, in the hinge device in accor 
dance With the present invention, the insert home 7 is formed 
on the shaft 3 and the protrusion members 21, 23 formed on 
the through holes of the disc springs 17a, 17b, 17c, 17d and 
the guide Washer 19 ?t into the insert home 7, thus the 
movements of the disc springs 17a, 17b, 17c, 17d and the 
guide Washer 19 are minimiZed enhancing the operation 
ef?ciency. 

[0023] Moreover, the space Washers 13a, 13b, 13c, 13d 
comprises the groove 15 formed on the circumferences of 
the hole members 14a, 14b, 14c, 14d in the rotational 
direction contains lubricating oil to reduce the noise and 
Wear. 

[0024] Although the invention has been shoWn and 
described With respect to detailed embodiments thereof, it 
should be understood by those skilled in the art that various 
changes and omissions in form and detail may be made 
therein Without departing from the spirit and the scope of the 
invention. 
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What is claimed is: 
1. A hinge device comprising: 

a bracket having a shaft hole; 

a shaft inserted through the shaft hole; 

a longitudinal insert home diametrically formed on at 
least one side of the shaft; 

?rst and second shoulder members formed centrally on 
the shaft at a ?xed distance from one another, the ?rst 
shoulder member being larger than the second shoulder 
member; 

a torsion spring placed betWeen the bracket and the shaft; 

a plurality of space Washers Which includes respective 
holes receiving the shaft and placed on at least one side 
of the bracket; 

a plurality of disc springs having respective through holes 
each having protrusion members that insert into the 
insert home of the shaft When the shaft is inserted 
through the bracket and the disc springs; 

a guide Washer having through hole Which has a protru 
sion member that inserts into the insert home of the 
shaft When the shaft is inserted through the bracket and 
the guide Washer; 

a nut screWed onto the shaft to stabiliZe a horiZontal 

position of the torsion spring, space Washers, disc 
springs and guide Washer. 

2. The hinge as claimed claim 1, Wherein 

a groove is formed on the circumferences of at least some 
of the holes in a direction that the holes rotate and the 
groove contains lubricating oil Which is evenly distrib 
uted to reduce the noise and Wear. 


