H NGE DEVI CE FOR A FOLDI NG DOOR BACKGROUND OF THE | NVENTI ON The
. present invention relates to a hinge device and, nore particularly, to a
hi nge device for a folding door 5A type of conventional folding door used
in such as an airplane lavatory includes two door panels connected by a
hi nge. A hinge for a folding door of a |avatory used in Boeing comerci al
airliners includes two hinge nenbers and a connection nenber. Each hinge
menber is coupled with an | HINGE BEYIGE FOReA FOLINNGIIGPRpanel s and i ncl udes
a gear portion. Two ends of the connection nenber are pivotally coupled
with 10 the gear portions oBACGKGRONY® QFfbidr INVENEERCt i vel y. The gear
portions of the hinge nenbers nmesh with each other, allow ng the door
panel s to be fol detheqresemfintettioch febatesape hingg davicecindsiorg ppisicples s so a kimgever
t he conventional folding door has the follow ng di sadvantages in use: (1)
When t he f ol devig fdoofoldisg daunted at a site (e.g. a bathroom and is in a 15
cl osed state, the two hinge nenbers face the inside of the bathroom and
t he connegti on nembaypd af esnvehomaltfeliile dufor tused lratsinhoasman Hipkpe tlivatogear
portions of the hinge nmenbers rust easily because the gear portions are
| i abl e to beishidests@dioby pagtseronhaesiddy o Hisgeh AtHingedion afidding deorfadladavagprgoor i s
unf ol ded, reducing the snoot hness of the pivotal novenent of the door
panel s. 20( 2pseAf iheBodidpe cdrneiicialy attbnars islwips tve dirge méebes had @ecognection
bat hroon), screws for

member. Each hinge member is coupled with an inner end of one of the door panels and

includes a gear portion. Two ends of the connection member are pivotally coupled with

10 the gear portions of the hinge members, respectively. The gear portions of the hinge
members mesh with each other, allowing the door panels to be folded or unfolded for
opening or closing purposes.

However, the conventional folding door has the following disadvantages in use:
(1) When the folding door is mounted at a site (e.g. a bathroom) and is in a

15 closed state, the two hinge members face the inside of the bathroom, and the connection
member faces the outside of the bathroom. Thus, the gear portions of the hinge members
rust easily because the gear portions are liable to be splashed by water inside the-
bathroom when the folding door is unfolded, reducing the smoothness of the pivotal
movement of the door panels.

20 (2) After the folding door is mounted at the site (e.g. a bathroom), screws for
fixing the hinge members to the door panels are exposed and, thus, adversely affect the
aesthetical appearance and rust easily.

(3) When the folding door is in the closed state, the connection member is

exposed outside the folding door and is, thus, vulnerable to destruction.



fixing the hinge nenbers to the door panels are exposed and, thus,

. adversely affect the aesthetical appearance and rust easily. (3)
When the folding door is in the closed state, the connection nenber is
exposed outside the folding door and is, thus, vulnerable to destruction.
(4) A'large gap exists between the door panels when the folding door is in
the cl osed state and the hi nge nenbers engage with each ot her by t he gear
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10  and unfolding operations of the door panels.
BRIEF SUMMARY OF THE INVENTION

The present invention solves this need and other problems by providing a hinge
deviee adapted for connecting inner ends of two door panels of a folding door to allow
the door panels to pivot synchronously upon movement of one of the door panels. The
15 hinge device includes two installation strips and a connection strip. Each installation
strip extends in a longitudinal direction and includes first and second side walls spaced
from each other in a thickness direction perpendicular to the longitudinal direction and a
connection wall connected between the first and second side walls. Each of the first and
second side walls includes inner and outer ends spaced in a width direction
20  perpendicular to the longitudinal and thickness directions. The outer ends of the first and
second side walls respectively protrude from the connection walls and away from the
inner ends of the first and second side walls in the width direction. An installation slot is
defined between the outer ends of the first and second side walls and adapted for
receiving the inner end of an associated door panel. Each installation strip includes a
25  toothed portion extending from. the inner end of the second side wall thereof toward but

spaced from the first side wall thereof. Each toothed portion includes a plurality of teeth
2



20 'perpendi cul ar to the | ongitudinal and thickness directions. The outer
.ends of the first and second side walls respectively protrude fromthe
connection walls and away fromthe inner ends of the first and second side
walls in the width direction. An installation slot is defined between the
outer ends of the first and second side walls and adapted for receiving the
i nner end of an associ ated door panel. Each installation strip includes a
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thereof. The extension of each installation strip includes a distal end, and the toothed
portion and the distal end of the extension are spaced from each other and define an
opening therebetween. When the installation strips are in the first position, the
extensions of the installation strips abut with each other, and the distal ends of the
20  extensions are located at a middle of the cover portion of the connection strip. When the
installation strips are in the second position, the cover portion of the connection strip is
located between the distal ends of the extensions of the installation strips.
In examples, each installation strip further includes a shield extending from the
inner end of the second side wall thereof toward but spaced from the connection wall

25  thereof. A coupling slot is defined by the shield and an inner face of an associated



I nner end of the second side wall thereof toward but spaced fromthe

. connection wall 25 thereof A coupling slot is defrmed by the shield and an

i nner face of an associated toothed portion and is substantially '

sem -circular in cross section. Each shaft portion of the connection strip
I's engaged in the coupling slot of one of the installation strips.

In exanples, each installation strip includes an upper section, a | ower
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DRAW NGS 5  of each installation strip includes a plurality of teeth formed on an outer face thereof. A
number of the teeth of the toothed portion at the intermediate section of each installation
strip are less than a number of the teeth of the toothed portion at each of the upper and
lower sections.
The present invention will become clearer in light of the following detailed
10 description of illuétrative embodiments of this invention described in connection with
the drawings.
DESCRIPTION OF THE DRAWINGS
FIG. 1 shows an exploded, perspective view of a hinge device of a first
embodiment according to the present invention, with two door panels connected by the
15 hinge device to form a folding door.
FIG. 2 is a partial, enlarged view of the folding door of FIG. 1.
FIG. 3 is a schematic elevational view of thé folding door of FIG. 1 mounted at a
site.
FIG. 4 is an assembled, perspective view of the folding door of FIG. 1.
20 FIG. 5 is a cross sectional view taken along line 5-5 in FIG. 3.
FIG. 6 shows a view similar to FIG. 5, with two installation strips of the hinge
device pivoted relative to a connection strip of the hinge device.
FIG. 7 shows a view similar to FIG. 5, with the door panels folded from a closed

state to an open state.

25 FIG. 8 is a cross sectional view taken along line 8-8 in FIG. 3.



FIG 1 shows an expl oded, perspective view of a hinge device of a first

. enbodi nent according to the present invention, with two door panels
connected by the 15 hinge device to forma folding door. FIG 2 is a
partial, enlarged view of the folding door of FIG |I. FIG 3 is a schematic
el evational view of the folding door of FIG 1 nounted at a site.

FIG 4 is an assenbl ed, perspective view of the folding door of FI G 1.
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hi nge devi ceF&} :;ot ed relative to a connection strip of the hinge device.
FIG 7 shows iewsimlar to FIG 5, wth the door panels folded froma
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bottom portion of the fo dlng[ of
embo iment according tothe present ivention.

5 FIG. 11 shows a view similar to FIG. 10, with the door paneis folded from a
closed state to an open state.
FIG. 12 is a schématic, cross sectional view of a hinge device of a third
embodiment according to the present invention.
FIG. 13 shows a view similar to FIG. 12, with the door panels folded from a
10 closed state to an open state.
FIG. 14 is a schematic view of a hinge device of a fourth embodiment according
to the present invention, with two thin door panels connected by the hinge device to form
a folding door.
DETAILED DESCRIPTION OF THE INVENTION
15 A hinge device of a first embodiment according to the present invention is
shown in FIGS. 1 through 9 of the drawings and generally designated 10. Hinge device
10 is adapted for connecting two door panels 12 to form a folding door 14. Folding door
14 can be mounted at a site, such as an airplane lavatory, telephone box, home bathroom,
etc., for partitioning purposes. Referring to FIG. 3, a guide roller 16 is mounted on a top
20  of one of door panels 12 of folding door 14, and a shaft 17 is disposed on an upper end
of the other door panel 12 and is pivotally mounted to an upper frame strip 18 of an
installation interface of the site. Guide roller 16 is slidably mounted in the upper frame
strip 18 to allow door panels 12 to pivot relative to each other. Each door panel 12
includes an inner surface 20, an outer surface 22 opposite to inner surface 20, and an
25  inner end 24. When folding door 14 is mounted at the site (e.g. a bathroom) and is in a

closed state (see FIGS. 3 and 5), inner surfaces 20 of door panels 12 face an inside of the
5



FIG 1. FIG 10 is a schematic, cross sectional view of a hinge

. device of a second enbodi nent according to the present invention. 5FIG 11
shows a viewsimlar to FIG 10, with the door panels folded froma cl osed
state to an open state. FIG 12 is a schematic, cross sectional view
of a hinge device of a third enbodi nent according to the present invention.
FIG 13 shows a viewsimlar to FIG 12, vm'th t he door panels folded froma
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connecting installation strips 26. Each installation strip 26 is in the form of a frame and

5 includes an upper section 30, a lower section 32, and an intermediate section 34 between
upper and lower sections 30 and 32. In this embodiment, upper section 30, lower section
32, and intermediate section 34 of each installation strip 26 are separate components.
However, upper section 30, lower section 32, and intermediate section 34 of each
installation strip 26 can be integrally formed as a one-piece component.

10 In this embodiment, each installation strip 26 extends in a longitudinal direction
and includes a first side wall 36, a second side wall 37 spaced from first side wall 36 in a
thickness direction perpendicular to the longitudinal direction, and a connection wall 38
connected between first and second side walls 36 and 37. Each of first and second side
walls 36 and 37 includes inner and outer ends 40 and 42 spaced in a width direction

15 perpendicular to the longitudinal and thickness directions. Outer ends 42 of first and
second side walls 36 and 37 protrude from connection wall 38 and away from inner ends
40 in the width direction, such that an installation slot 44 is defined between outer ends
42 of first and second side walls 36 and 37 for receiving inner end 24 of an associated
door panel 12. In this embodiment, each installation strip 26 is fixed on inner end 24 of

20  the associated door panel 12 by screws 45 extending through holes 47 in connection wall
38 (see FIG. 5). |

An extension 46 extends from inner end 40 of first side wall 36 of each
installation strip 26 toward but spaced from second side wall 37 in the thickness
direction and includes a distal end 48 having a lip. A toothed portion 50 extends from

25  inner end 40 of second side wall 37 of each installation strip 26 toward but spaced from

first side wall 36. Each toothed portion 50 is arcuate and includes a plurality of teeth 51
6



10-is adapted for connecting two door panels 12 to forma fol ding door 14.

. Fol di ng door 14 can be nounted at a site, such as an airplane |avatory,

t el ephone box, hone bathroom etc., for partitioning purposes. Referring to
FIG3, a guide roller 16 is mounted on a top 20 of one of door panels 12 of
fol ding door 14, and a shaft 17 is disposed on an upper end of the other
door panel 12 and is pivotally nmounted to an upper frame strip 18 of an

1 S PP BE! B s P B B
other o g ROREk A2 SR LT SIS RO 5 2, 2
e o e L1 e B OR IE 0 st o
coupling slot 54 is defined by each shield 52 and an inner face of an associated toothed
5  portion 50 and is substantially semi-circular in cross section. Toothed portion 50 and
distal end 48 of extension 46 of each installation strip 26 are spaced from each other in
the thickness direction and define an opening 56 therebetween. Opening 56 is in
communication with an interior space 58 of a corresponding installation strip 26.
Preferably, each opening 56 has a size large enough for screws 45 and a hand tool (e.g. a
10  screwdriver) to pass therethrough, allowing convenient operation of the hand tool to fix
installation strips 26 to inner ends 24 of door panels 12 by screws 45.
Connection strip 28 extends in the longitudinal direction and includes two shaft
arms 60 spaced from each other. A shaft portion 62 is formed on an inner end of each
shaft arm 60 and has an outer diameter slightly smaller than an inner diameter of
15  coupling slot 54 of an associated installation strip 26. A spacing between centers of shaft
portions 62 of connection strip 28 is slightly smaller than a spacing between centers of
toothed portions 50 of installation strips 26. Thus, when shaft portions 62 of connection
strip 28 are respectively received in coupling slots 54 of installation strips 26, an outer
surface of each shaft portion 62 will not be in contact with the entire inner face of an
20  associated toothed portion 50, reducing the friction generated during pivotal movement
of installation strips 26. Furthermore, a length of each shaft arm 60 of connection strip
28 is slightly smaller than a spacing between the center of toothed portion 50 and
connection wall 38 of each installation strip 26. The length of each shaft arm 60 is
determined according to the size of opening 56 of each installation strip 26.
25 The connection strip 28 further includes a substantially C-shaped cover portion

64 connected to outer ends of shaft arms 60. In this embodiment, a recessed portion 66 is
7



bathroom and outer surfaces 22 of door panels 12 face an outside of the

. bathroom Furthernore, inner ends 24 of door panels 12 face each other.

Hi nge device 10 includes two installation strips 26 and a connection strip
28 connecting installation strips 26. Each installation strip 26 is in the
formof a frame and 5 includes an upper section 30, a | ower section 32, and
an internedi ate section 34 between upper and | ower sections 30 and 32. In
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second side walls 37 and such that each shaft ‘poftion 62 of connection strip 28 can
securely be coupled in an associated coupling slot 54. Therefore, connection strip 28 and
installation strips 26 can withstand impact exerted on inner surfaces 20 or outer surfaces
22 of door panels 12.

15 In an example of assembling hinge device 10, second side walls 37 of
installation strips 26 abut with each other, with toothed portions 50 meshed with each
other (see FIG. 7). Then, connection strip 28 is inserted through openings 56 into
installation strips 26 in the longitudinal direction, with each shaft portion 62 of
connection strip 28 received in coupling slot 54 of an associated installation strip 26.

20 Thus, installation strips 26 (including upper and lower sections 30 and 32 and
intermediate section 34) are connected by connection strip 28 and can pivot
syhchronously relative to the connection strip 28 between a first position and a second
position, with shaft portions 62 serving as pivots. When installation strips 26 are in the
first position (inner ends 40 located between outer ends 42, see FIG. 5), door panels 12

25  are unfolded and aligned end to end to form a rectilinear structure, folding door 14 isina .

closed state, and connection strip 28 is covered by installation strips 26. On the other
8



direction and includes a distal end 48 having a lip. A toothed portion 50

. extends from 25 inner end 40 of second side wall 37 of each installation
strip 26 toward but spaced fromfirst side wall 36. Each toothed portion 50
is arcuate and includes a plurality of teeth 51 formed on an outer face

t hereof, and toothed portions 50 of installation strips 26 nesh with each
other. In this enbodi nent, a shield 52 extends frominner end 40 of second
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protected effectively from damage, and tdothed portions 50 can be prevented from being
splashed by water. Furthermore, in the closed state, distal ends 48 of extensions 46
installation strips 26 are received in recessed portion 66 of cover portion 64, and
extensions 46 abut with each other, such that only a small gap or no gap exists between
door panels 12 to enhance the privacy, and door panels 12 can securely be connected
20  together
In addition, when door panels 12 are in the open state shown in FIG. 7, distal
end 48 of extension 46 of each installation strip 26 is located near or abuts an outer
surface of cover portion 64, and toothed portions 50 of installation strips 26 reliably
mesh with each other for maintaining connection of door panels 12. Furthermore, shaft
25  portions 62 of connection strip 28 are securely coupled in coupling slots 54 to allow

smooth pivotal movement of door panels 12. Referring to FIGS. 5 to 7, the center of
9



25The connection strip 28 further includes a substantially C shaped cover

. portion 64 connected to outer ends of shaft arnms 60. In this enbodinent, a
recessed portion 66 is fornmed in a mddle of cover portion 64 and extends
in the longitudinal direction. Mre specifically, cover portion 64 includes
two arc-shaped sections 69 each having first and second ends. Each
arc-shaped section 69 is connected to the outer end of a correspondi ng
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62 for receiving a screw 70. Lower end faces of installation strips 26 engage with a

15 common washer 72, and a lower end face of each door panel 12 'engages with a

connecting board 74 by screws 76. Each screw 70 extends through one of connecting

boards 74 and washer 72 and extends into through-hole 68 in a lower end of a

corresponding shaft portion 62 to position connection strip 28 in the longitudinal

direction and to prevent connection strip 28 from moving relative to installation strips 26.

20  Furthermore, upper end faces of installation strips 26 engage with a common washer 78.

Washer 78 is fixed by screws 70 screwed into the upper ends of shaft portions 62 to
prevent screws 70 from getting loose.

FIGS. 10 and 11 show a hinge device 10 of a second embodiment according to

the present invention modified from the first embodiment. In this embodiment, ends 67

25  of cover portion 64 do not protrude beyond shaft arms 60, and inner ends 40 of second

side walls 37 of installation strips 26 do not include shields 52. Coupling slots 54 of
10



cl osed state, and connection strip 28 is covered by installation strips 26.
. On the other hand, when installation strips 26 are in the second position
(see FIG 7), door panels 12 are folded and abut with each other side by
side, folding door 14 is in an open state, and cover portion 64 of
connection strip 28 is | ocated outside of installation strips 26.
Preferably, the length of shield 52 of each installation strip 26 in the
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di sengagi ng £? 8t P8eRI fFory cashypthenshy an appropriafe spaging, glow g3t %sPa® | s in

the closed state (FIG .5), connection strip 28 is concealed in installation
strips 267 aHeueh Wﬂc‘ﬁ%frt?%éﬁ%“ ]6t1‘8¥3t‘i‘?§s2t6éf’ﬁ3?rip8ﬁéi§ %ips 26 are |ocated on

o e oL ot ST Al e NS SRS AE. 2D 1
By 0SBRSBI 1 B O Shse o
5T P oL, S B SR gL B St £ <1
o oThance e EEN o RSl B L2 TS T e BRI, 0,
0o S ool Lol SOt SR T SR
por Lo, %0 Rk 1S ST RS B ST Ay e SR

of connection strip 28 are securely coupl ed i.n coupli slots 54 to.allow
screws 45, secon instalﬁtion stri% memlPer 26b is couplije% wi?lg first ?nstallation strip

member 26a. With this provision, installation strips 26 can be assembled on door panels
12 more conveniently. In this embodiment, first installation strip member 26a is provided
15  with two first hook portions 80, and second installation strip member 26b is provided
with two second hook portions 82 respectively engaged with first hook portions 80 of

first installation strip member 26a.
FIG. 14 shows a hinge device 10 of a fourth embodiment according to the
present invention modified from the first embodiment. Hinge device 10 of this
20  embodiment is adapted to be mounted to thin door panels 12. In this embodiment, outer
ends 42 of first and second side walls 36 and 37 of each installation strip 26 protrude
from connection wall 38 and away from inner end 40 in the width direction to form two
extension ears 84, with each extension ear 84 being hollow. Installation slot 44 of each
installation strip 26 is defined between extending ears 84. A coupling strip 86 made of
25  soft material is mounted in each installation slot 44. Each coupling strip 86 includes a

coupling slot 87 for receiving inner end 24 of an associated door panel 12, such that each
11



snoot h pivotal novenent of door panels 12. Referring to FIGS. 5 to 7, the

. center of coupling slot 54 of each installation strip 26 is not concentric
to the center of an associated shaft portion 62, such that the contact
surface between each installation strip 26 and the correspondi ng shaft
portion 62 is the snmallest regardl ess of the angle between door panels 12
when door panels 12 are pivoted, achieving the purposes of snoboth 5 pivotal
novenent . .

TN R 2 8 P, 50 R bl DAL,
T B AL A
U R SR e e i
door el K28 Gl BebiSuFLES% S0 SOSRORH BRI AR ShSl b, 1 11
A 10 SRR, SR BRI SRR e o
e vy TR Sl ST, B B

connecti ng boards 74 and washer .72. and extends..into .t hroughsh

| ower endgof a cord gh&?%ggsﬁ?&of?i"‘be Stl?aé'ﬁ%%?’ 11118Qf3‘gq§1| T’ldéﬁgc&l?ﬁ‘ﬁé‘&‘f”ief)oﬁs strip
28 in the longitudinal direction and to.prevent connection strip 28.from
m)v: ng rel at Fg’lgl#ﬁtllqnﬁ% IV"I‘%‘P’I%ME ts{h? Bgss?ge. W%@’“Itt—'ﬂf’l?aﬁtg’rgr%‘;%t eueﬁf)eélec 8‘%‘&% aces
of installation strips 26 engage wth a ¢ washer 78. ,\Washer 78 is
fixed by scr&¥EWHRY- ngger sé?%ea‘)tji%ﬁ"t 18"?‘}?8“ EF&BE?G%%EG FEOWPRYIMESIHPFons 62 to

pr event iér ews 70 fromgetting | oose. FIGS. 10 and 11 show a hi nge device
10 of a cond enbodi nent according to

12



the present invention nodified fromthe first enbodinent. In this

enbodi nent, ends 67 25 of cover portion 64 do not protrude beyond shaft
arms 60, and inner ends 40 of second side walls 37 of installation strips
26 do not include shields 52. Coupling slots 54 of installation strips 26
are formed only by the inner faces of toothed portions 50. Furthernore,
cover portion 64 is spaced fromshaft portions 62 of connection strip 28 by
an appropriate spacing, and toothed portion 50 and extension 46 of each
installation strip 26 are spaced from each other by an appropriate spacing,
al | owi ng scrgﬁngg to pass 5through the spacings to fix installation strips
26 to door p FIGS. 12 and 13 show a hi nge device 10 of a

T SRR Db VSEIAT IO SIS0 e
. 26 26
e e T

and second |n taII tlon stri.p. cl s fir i de. wal |l 36 and
oxt ension 46 aﬂf qorpesiing tl&lﬁraﬁsdﬁg JEESS éPa"ﬁéél?s’é" aBeiB e o an
associ at ed dqo b2§ é %6 second i nstall ati.on SH@I menber 26b
i s coupl ed ?‘H p_IaP S 2 IPRIETSHRS WOETYPBOWH%%‘FG“E one\Rf ¢y R, ‘g?a(’}@]ism on,

instal lation senbl.ed on door panels 12 nore

convenlently(ﬁ$ Hﬂﬁ?@ @ﬁ% ﬂmﬁéﬁ COFPHETE nstal | ation strip member 26a is
provided 15 i N ke B TLoRk P O 200 Snd Sseond detal ot oy P
engaged Wi Lot MOk, BRLLLERS. 20, oL h Lk She IBLALL LR E b Toger 262
F Lie:ent I nvent 11 ??7) rgggclefd Ifr(:E‘)(rjn ’Ihre sttspd% vsflalllr (%t6) l%ng) 9cknrr§sgtdlrectlon%%rpggallcqur t(])' 0 of

the longitudinal direction, and a connection wall (38) connected between the first and

second side walls (36, 37), with each of the first and second side walls (36, 37)

including inner and outer ends (40, 42) spaced from each other in a width direction

perpendicular to the longitudinal and thickness directions, with the outer ends (42) of -

the first and second side walls (36, 37) respectively protruding from the connection

walls (38) and away from the inner ends (40) of the first and second side walls (36, 37)

in the width direction, with an installation slot (44) defined between the outer ends (42)

of the first and second side walls (36, 37) and adapted for receiving the inner end (24)

of an associated door panel (12), with each of the two installation strips (26) further

including a toothed portion (50) extending from the inner end (40) of the second side

wall (37) thereof toward but spaced from the first side wall (36) thereof, with the

toothed portions (50) of the two installation strips (26) meshed with each other;

a connection strip (28) extending in the longitudinal direction and including a
cover portion (64) and two shaft arms (60) located in the cover portion (64) and spaced

from each other, with each of the two shaft arms (60) including an outer end connected

to the cover portion (64), with each of the two shaft arms (60) further including an
13



20 ‘enbodi nent is adapted to be nounted to thin door panels 12. In this

. enbodi ment, outer ends 42 of First and second side walls 36 and 37 of each
installation strip 26 protrude from connection wall 38 and away from i nner
end 40 in the width direction to formtwo extension ears 84, with each
extension ear 84 being hollow Installation slot 44 of each installation
strip 26 is defined bet ween extending ears 84. A coupling strip 86 made of

25soft nateri al unted i ch | |, ati sl 4. E3 coupl in
D e ot R F Sl nBOT e R 8k PTioR (B e o e et
associ at ed door nel 1 uch ac stallatlon be
ixed to- i nndmsdhl D s i auhefobarCaerop 2nde 8 bl ey @0 o
substanti al | shaped f ne str 8 is. nted.in extendi ng ear 4 o

cach | not al | MG SPrruBBOF s (2R v PREC afisdnineSBreet AP 0 | over
sections 30 nd 32 2Ed i nt.erne |ate ectloné®4 of ﬁach nstal“at n strip .
26. Further, %tE(E‘FPf‘ %’PF‘&P‘?B 8 sggon pl?o%"‘h oWInghey &yo %"rfl?i‘f‘eéﬁbﬁgt?ng with
a top cover for coveri an upper end. of geV|ce 1& Al t hough
specific eanHPH%ﬁ@go OY??%%?ﬁﬁFé’ﬂﬁ PR Dinuner ous
nodi fi cati ons and varlatlon are st|%.1f055| e Wt %1 de artlﬂ% fromthe
essence of the |nV%H¥?Bﬂ’eW twe dnstelighion §tEPs OLAEIH froitest RopfipR dhgdoor he

acconpanyi ng cl :
pany g_pane s (rlTE) are unfolcc:iléd, a'}ﬁ the connection strip (28) is located in the two installation

strips (26), and

wherein when the two installation strips (26) are in the second.position, the
door panels (12) are folded, and the cover portion (64) of the connection strip (28) is
partially located outside of the two installation strips (26).

2. The hinge device according to claim 1, with each of the two installation
strips (26) further including an extension (46) extending from the inner end (40) of the
first side wall (36) thereof toward but spaced from the second side wall (37) thereof,
with the extension (46) lof each of the two installation strips (26) including a distal end
(48), with the toothed portién (50) and the distal end (48) of the extension (46) of each
of the installation strips (26) spaced from each other and defining an opening (56)
therebetween,

| wherein when the two installation strips (26) are in the first position, the
extensions (46) of the two installation strips (26) abut with each other, and the distal
ends (48) of the extensions (46) are located at a middle of the cover portion (64) of the
connection strip (28), and

wherein when the two installation strips (26) are in the second position, the
cover portion (64) of the connection strip (28) is located between the distal ends (48) of

~ the extensions (46) of the two installation strips (26).

14



1. A hinge device (10) for a folding door (14), with the folding door (14)
. including two door panels (12) each having an inner end (24), with the
hi nge device (10) adapted for connecting the inner ends (24) of the two
door panels (12) to allow the two door panels (12) to pivot synchronously
upon novenent of one of the two door panels (12), wth the hinge device
(10) conpri sing: two installation strips (26), with each of the two

o O L e 00T LR LA EESR LB e

| ongi t ud nal SEPY G0 gher daeiodiv armuet (5% <hlsraimg i BGinter 2 G0k OEBR 1 ne

Si do vl I's. ( 580035 PR T TiiFof e ot S agopgionsst OBLeRoEr om

hi ckness i ik sHEaaoPrEahl B Tesbe 33) i e FReet A Fos8Elng si de
Boey 1 om t nREAEPIGR 45 i Peigs BRI SP ke LEO A Al 5038, 37)
out er ends. ( #Ehil ety SPLet oot D Gt it oSmER! AR od 1 o
receiving the inner end (24) of apn associ ated door panel (12), with each of
the two instapq‘éftth%w’os‘f“rt?léé‘o’%%}’s%?'t her including a toothed portion (50)
Covard bat spaced 4 rgitHE eyibe abesrles e S71% havHe, iy o ERESIot hed

ortions (50) of the two installation stri 26) .meshed with each. ot her;
g connect |( on)ﬂ%"tspi‘fbp‘(‘?@)S (@2} kg srpnpotiop ﬁ@lp|(8§§?gh(et‘1§2fﬂlalgfy Hallerthamn sparige

including a cover portion (64) and two shaft arns 0) | ocat [ he cover
portion (64) beigenseratesgofithoipe QHOIES‘PH%?S,%) #%ﬁ“’é‘h@ﬁé@?&%ﬁ@pﬁ@s‘ﬁ’g’? Carms
(60) including an outer end connected to the cover portjon (64), wi th each
of the two sRAYf PAHRR (GRH5ViRg sy @P“aﬁw&ﬁllﬁpﬁ CIape SeF‘Hﬁ’é’rW’élhglechY iPAY°] shaf t
portion (62), with shaft portion (62) of each of the two shafi arns (60)
engaged in t K& dsbidngdtweords ) pEpsrding bsranddhe fires aﬁ&f@ﬁ@% Vith ﬁl?ﬁwgt ri ps
(26), with the two installation strips (26) bei ng@pi votable r gative to the
connecti on sthafiarpsdO)lecatedhetyesn thertwgsars (@) oAty coveRYHAn M5 Vitha,
all owi ng the two door panels (122 to Bi vot synchr onouslg upon,rm(i;%ngnt of
one of the taethodcaghaHdhastwopnsls (67) of the Gayer BoTHOMEPAN YRR phpsspsitedthett i on
strips (26) are in the first position, the door panels (12) are unfol ded,
and the conné@® (GO carespendingdy theshielh@2uef angssopiater jpstallAdngtingZdhn st ri ps
(26), and wherein when the two installation strips (26). are in the
second position, theltgdurgsdavesacearding 4p elaig4yaith eagh of te el wstalisioni on
(64) of the connection strip. (28) is partially |ocated outside of the two
i nstal | ati ons&ipp (393 fyrthsy including an‘extenien (A6p, geioRing kem thedgpeicad (409 of thsi m 1,
with each of the two installation strips (26) further including an
ext ensi on (46ysteidesyilli 36 thewsaf tonerd hrespacsd drony the SS‘F"“@W&“’f‘V@%(”gFIH@%I I
(36) thereof toward but spaced fromthe second side wall (37) thereof, wth
the extensi oivithghy exignsiondfid)sr eagheoftthpytyonigstallation sips 610 ifsdudings) distagnddi ng a
di stal end (48), wth the toothed portion (50) and the distal end (48) of
the extensi ofd{)4eith e teailad rortiqny&0) angths digtel end (@¥)raf e gion (4 @f ¢3chom each
ot her and defining an opening %56) t her ebet ween, wherein when the two
i nstal | ati on ot installaton sigips (28) spased ifony eashthar spd defing eppeniad5Q46) of
the two installation strips (26) abut with each other, and the distal ends
(48) of the dhardgbyesmsviltuy cayes pogioaed ipgludingiveriare-shaped pretiegs/6P), Bdtht i on
(64) of the connection strip 528)', and )

each of the two arc-shaped sections (69) connected to the outer end of a corresponding

shaft arm (60) and having a center located in one of the shaft portions (62) or one of the
coupling slots (54), with the two arc-shaped sections (69) connected with each other to

form a recessed portion (66),
15



wherein when the two installation strips (26) are in the second position,

. the cover portion (64) of the connection strip (28) is |ocated between the
di stal ends (48) of the extensions (46) of the two installation strips

(26). 3. The hinge device according to claiml1, with each of the
two installation strips (26) further including a shield (52) extending from
the inner end (40) of the second side wall (37) thereof toward but spaced

the shi el d (52) antheie MAREPEUEEs aféwvgtho@ﬁcouﬁl%ﬁfilg%%bo et 50y and
e
gccz)r di ng torec‘sté?‘}eT?‘?‘o‘}/\kBi @Lesf)"a@f%? 6%%‘%%%‘???8‘?@“8@&%@ shaf t gortl ons
bet ween cont or s ofo-(1HE BBGARELE PSPERISS craimyt. th FESegs of MERRPRREIBH otr i ps
Sect ons. i (1) ehEebab e S Fefgad ir)Yﬁsr}%%)slﬁfﬁ%w&%%U@ﬁ&aleg‘%e tﬁf« i ng

petvoen the LUbome sC8m st ke bUF TRBIRATHRUAST Wt h a | engih of each

of the two ends (67)..0f .the cover rtion (64) heyond associ at ed shaft
o m (60) Qor T aporaTie hited g o n%é%flagﬂf‘ Y RS Sk B RrEr aTan o
stri 26 e hin deV|c d|n 4, wth,each of
t he |to wg |stt étPP%f%%h“c%‘{‘{‘]‘?gp%n t“%’é’j S‘I‘cu‘P’[‘ éﬁi)e% ?fh}nffﬁfnf%t?

crtendi 18 1 SmALR | er R LA &@&%&4&2@@& SN R
SR o ) I S A, Sl T o
e oL 15, O 40l el B S TSHAL BB LA B LPB) SRR oo

64) includin ar c- shaped sec S mnth ach of
ér c) shaped s(?glt) r%ﬁ% Foydia ﬁﬁ%{?{léyhﬂgeﬂ%@%ﬁﬁm ins amn S&l@é%&%@deﬁsng

shaft arm (6Q) and aV| a center |l ocated in one of the shaft portions
(62) or one Hwantarf@r@auﬁ Flenlgy of (6333 O Lhpt the fopthadporagncG8hatsach eetfi ons
(69) connected with each other to forma recessed portion (66),

wher ei n when YPRE2RAISWEREEAMS 4G 3R)- st rips (26) are in the first position,
the distal ends (48) of the_ extensions (46) of the two _instal]atjon strips
(26) are received & Jhﬁﬁgngee@éygeaacq56ans.t6ﬁla(reé) Vet gl of Rrrevopigsipllation (64)  of
t he connection Str|1ﬁé The hi nge devi ce accordlng to claim4,
with the cenfps &0)indudifg frst apd §‘F°8f1d (nsigjlatign %awe&fbeﬁh@%&? b gtatheat i on
strips (26) located between a distal end of the (SZL and t he second
side wal | (37fst gpstalglion $&ipa membep 268 rm%ud(%)the scoond Sld? wat éﬂi. thgevi ce
according to claim4, wth each of the two installation stri %Fé)

i ncl udi ng ancensEonSAk BB withdhe Se%mddw& lag%fmsﬁlee@zl) (26%)HH°15 n$ vﬁem ate
section (34) hetween the upper and | ower sections

t oot hed port Sigh wﬁd?%w@égﬁ figtt "@Sf‘?é‘atl%smﬁélﬂf"&rheéﬁ%h I@sttwez”eyt lmlﬂ udi ng
a plurality of teeth (51) fornmed on an outer face thereof, with a nunber of
the pluralit§oEpng E9.Hvihs the %Foqdh'@“?%‘loﬁéH‘PpBIPF‘PQTn(z(’@OI)“CI&fhnE H&oisat@ nedi at e
section (34) of each of the two installation strips (26) being |less than a
number of t hBoK RRrHPISt (2brespesByaly engagedvithiibe fi %bﬁ%pmm @P ¢5dy fugt each
of the upper and |lower sections (30, 32). 8. The hinge device
accor di ng t oinstallptignistimembad28t)of the two installation strlps (26)
including first and second installation strip nenbers (26a, 2, with the
first installatiord dihehingsslsries aqeonking torsdimd ﬁ@thtthfé(“ﬁ@ce@ﬁ%i(“gb gethgdirst (37)
and the connection wall (38), with the second installation strip nenber
(26b) i ncl udprdysechrd sifle wlls (36e 3Raof caclsef theyiivptingiallation piips (363 £EPPVFISN stri p
menber (26a) including two first hook portions (80), with the second

i nst al | at i onPetmiisgfeomp e qpatsfion mells {8 gnd wyay diosnhe Hprsk epds U0baStheg?2)
respectively engaged with the first hook portions (80) of the first

instal | ati onfistrang seeetse side 2@alls. (36, 37) to form two extension ears (84), with the
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9. ‘The hinge device according to claim1, with the outer ends (42) of the

. first and second side walls (36, 37) of each of the two installation strips
(26) respectively protruding fromthe connection walls (38) and away from
the inner ends (40) of the first and second side walls (36, 37) to formtwo
extension ears (84), with the installation slot (44) of each of the two
installation strips (26) defined between the two extending ears (84), with

oo, S PR By R bl LBl o BBy b 0
accor di ng.t o URERTA G PG BRG] B RarRe See Brabiin 5 PhaWuo
o extend ¢ nPBUgiEeHeoRIaAYD. PEndhsRuRind B @fbaPade et BRIRTCr o
(26) to the inngr, end (24) 90,a.453051 at ed door panel (12).
10. The hinge device according to claim 1, with the connection wall (38) of
each of the two installation strips (26) including a hole (47), with a screw (45) adapted

to extend through the hole (47) to fix each of the two installation strips (26) to the inner

end (24) of an associated door panel (12).
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