11111111121111111111 *1 SPI 59* |, A MJULTI - FLAP H NCGE, DOORNVI NDOW ASSEMBLI ES
AND METHODS | NVOLVI NG USE OF THE HI NGE FI ELD OF | NVENTI ON resent
invention relates to the field of hinges for doors/w ndovvsﬁmwm MW

hi nges for doors/w ndows. BACKGROUND 10 It is quite conmon oss
doors with a secondary gate. Even though the secondary gate—provisees an -
additional |ayer of security when the door is open, the secondary gate
requi res another key or access pass which causes inconveni ence to users.

bt or e opert CLEFaade HINGE, pORIMIRORL RESEMIL S TARBIRENHEES 4o o
w I hanpenNyOIaaNG USEOFPRE HINGESO forth. Mreover, the secondary gate
typically opens in a nmanner which obstructs the passage of human traffic

along a corridor which each door is |ocated at. As 20 such, the secondary

gate poses nst ances when the corridor should be free of
obstructlo QHQEQN@%?gﬂaﬁianple, evacuation of buildings, fire, terrorist

attackss and so forth. In addition, windows in high rise devel opnents
typically have w ndows which 25 open outwards and grills which are

instal | ed dihespresaptinvention ralafesdothe fiald aofinimoes fos d@@ﬁ!w&m and ype of
af orenent i qﬂ@esc%phbgkglﬂmdgw of outward opening w ndows and interior grills

has led to angers In relation to the cleaning of windows, and this is
undesi rabl e.

BACKGROUND
10
It is quite common to come across doors with a secondary gate. Even though
the secondary gate provides an additional layer of security when the door is
open, the secondary gate requires another key or access pass which causes
inconvenience to users. For example, additional time is required to open the
15 secondary gate before opening the door, loss of key or access pass for the

secondary gate will hamper access to the door, and so forth.

Moreover, the secondary gate typically opens in a manner which obstructs the
passage of human traffic aldng a corridor which each door is located at. As
20  such, the secondary gate poses a hazard during instances when the corridor
should be free of obstruction, such as, for example, evacuation of buildings, fire,

terrorist attacks, and so forth.

In addition, windows in high rise developments typically have windows which
25 open outwards and grills which are installed at an interior of units in the high
rise developments. This aforementioned configuration of outward opening
windows and interior grills has led to many dangers in relation to the cleaning of

windows, and this is undesirable.

30 It would be preferable if the issues mentioned in the preceding paragraphs

could be addressed.
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-30I't would be preferable if the issues nentioned in the preceding
paragraphs could be addressed. 111111111111211121121121121121212121121121111111
*@00002* SUMVARY In a first aspect, there is provided a nmulti-flap hinge
for use with a door assenbly, the door assenbly including a door frane, a
door structure and a 5 gate structure. The nulti-flap hinge includes a
first flap for attachnment to the door frane; a second flap for attachnent
to the door structure; and a third flap for attachnent to the gate
structure. éﬂj hflgreferable that the nmulti-flap hinge is in a formof a
one- pi ece MMARY n ¢ he multi-flap hinge, at |east one of the first flap,
the second flap and the third flap are attached at an installation |ocation
of the door assenbly. The multi-flap hinge may further include at |east one
first addi im endirstf bapeétorthare zis:tprevidedoatmwltbl Hingerefor dise avitht aodeosecond
additional fla Ior a%{achnent to. tﬂe door cture and a%gﬂgast opne third

addi t i onal 3FPEHPNoANG AR HRSFMRNY, 7 Ed'agt% & ey doqr st iz, Al #pect,

there is pgaw detcuireoPhe aﬁﬁmrmalpyhmg@el indiudesaa d@@trﬂé;f doEattackiAent & et ure
and a gate structure. The door assembly uses a nmulti-flap hinge, the

mul ti-f| apdePhiemeic@ secony fap fersattachapentde thetdaen aimctyrs; and aulivid flamne: a
for attachment to the gate structure. It is preferable that the multi-flap hinge is in

a form of a one-piece unit.

10 In the multi-flap hinge, at least one of the first flap, the second flap and the third
flap are attached at an installation location of the door assembly. The multi-flap
hinge may further include at least one first additional flap for attachment to the
door frame, at least one second additional flap for attachment to the door
structure and at least one third additional flap for attachment to the gate

15  structure.

In a second aspect, there is provided a door assembly including a door frame, a
door structure and a gate structure. The door assembly uses a multi-flap hinge,
the multi-flap hinge including a first flap for attachment to the door frame; a
20 second flap for attachment to the door structure; and a third flap for attachment
to the gate structure. Preferably, the multi-flap hinge is in a form of a one-piece

unit.

It is advantageous that the door structure is configured to be releasably secured
25 to the gate structure. In addition, the door structure and the gate structure are
able to move together in an angular path when the door structure is releasably

secured to the gate structure.

Preferably, the door frame is able to support a combined weight of the door
30 structure and the gate structure. In addition, the gate structure may be lockable
to the door frame. The multi-flap hinge may further include at least one first

additional flap for attachment to the door frame, at least one second additional
2



20 second flap for attachnent to the door structure; and a third flap for
attachnent to the gate structure. Preferably, the nulti-flap hinge is in a
formof a one-piece unit. It is advantageous that the door structure is
configured to be rel easably secured 25 to the gate structure. In addition,
the door structure and the gate structure are able to nove together in an
angul ar path when the door structure is releasably secured to the gate
structure. Preferably, the door frame is able to support a conbi ned wei ght

of the door, 3Q structure and the te structyre. .In additiop, t te
ot ruct ur o TocakaRNeRdoGe dher SRURt e 2R atieastiahe Yire) adklierial Jador
further in%hHQﬁméhtfoelﬂ%égé?@%trﬁﬁﬁé additional flap for attachnent to the

door frane, at |east one second additional 2 flap for attachnment to the
door structure and at |l east one third additional flap for attachment to the

te st . t t . th i s, i ded | ti.-flap. hi f
Doe wi th o ERBRTSSREC Rl & ROV G it HAB o P e v & WY r arre.
a W ndogv skESEhBIYE tiie Wit oW RESumibly Hcluﬁiﬂi%@twrnﬁowmérr@btdvmﬁbapstlﬁthdi‘tfé

i ncludes a first flap for attachnment to the wi ndow frane; a second flap for
attachnment and @hwingowd @ills struetuie.e Thanmudti-flap r binge aipclusiesast ficshinitan feo t he

orm of oo SHECHPBAL e WindGy idfhe & ebohditiad R achmenta Meiidap | [.°

first flapstrbirseandda fthingh flapd forhattadhrment tapharwindbivaghii cstaictwre. it is
installation | ocation of the wi ndow assenbly. The multi-flap hinge may
further inerefgeabie thatihe myli-flaphingeisdnia tﬂﬁ%‘l offg ape-pigcedfibichment to the

wi ndowydrame, at | east one second additional flap for attachnment to the
15w ndow structure and at | east one third additional flap for attachnment to
t he wi ndowlgthd inudti-flage hinge, aTleast one diltbe fipstdhapd e secandditap and ¢ ithird

el udi g g1t Ao L,

&d%t an Wspaqlg%n location of the window assembly. The multi-
flap hinge may further include at least one first additional flap for attachment to
the window frame, at least one second additional flap for attachment to the

15 window structure and at least one third additional flap for attachment to the

window grill structure.

There is also provided a window assembly including a window frame, a window
structure and a window grill structure. The window assembly using a multi-flap

20 hinge, the multi-flap hinge including a first flap for attachment to the window
frame; a second flap for attachment to the window structure; and a third flap for
attachment to the window grill structure. It is preferable that the multi-flap hinge
is in a form of a one-piece unit.

25 It is advantageous that the window structure is configured to be releasably
secured to the window grill structure. Furthermore, the window structure and the
window grill structure are able to move together in an angular path when the

window structure is releasably secured to the window grill structure.

30 It is preferable that the window frame is able to support a combined weight of
the window structure and the window grill structure. Moreover, the window grill

structure may be lockable to the window frame. The multi-flap hinge may further
3



.Structure and a window grill structure. The w ndow assenbly using a
multi-flap 20 hinge, the multi-flap hinge including a first flap for
attachment to the window franme; a second flap for attachnent to the w ndow
‘structure; and a third flap for attachnment to the w ndow grill structure.
It is preferable that the nulti-flap hinge is in a formof a one-piece
unit. 25It is advantageous that the w ndow structure is configured to be
rel easably secured to the window grill structure. Furthernore, the w ndow
structure gRg §todh I We

angul ar pa? E \xﬁg?t\t%g W nggtétsﬁoﬁf:c{h%ﬂ %stafg gg'grg'gf]f;tdgg‘cu‘rﬁergﬂ}% ﬁ?ﬁ% vﬁtndow
grill strudeasteongsecend additiohal fiap dort atachrhentrionithevwindewestractakd and at
support a i owstr ctureadth wi ndow gril |l
structure. %ggleoveth t W'}?&h éerr;\]l? aﬁ'éerr&n e arbskysiueet o t he

wi ndow frame. The nmulti-flap hinge may further 3 include at |east one

first additiaonal flap for attachnent to the w ndow franme, at |east one
second addiA iferber ﬁﬁ%&ﬁtffélata?e taehmathod dor installingl @avdeor asSemwarlHe atodreast

one third n ndow qri | truct 5 A
furt helr asgéeg%tew g’t‘%’s&?g éQfo agﬁéngnﬁsoosrt f Ci?‘r‘rrS 3”‘8c?ogag§gﬁﬁ'iwe ﬂt@ door
assenbly i n’nelhl@dngclarddsdrttlrfg‘ &tedoar flante; sittachingr 8t RaGt aneHikgStd UEleHdsk- The

met hod i ncl udes a g, t he drior frame; attaching at |east one hinge to at
| east one &N etﬂfe hr?o °rfﬁ’%’ﬁ'€ t %QOGBWU@WFQJ@DGHBG@Q&!GHﬁfelcgueeaedraﬁacuung, and

securing thﬁe@ggfsﬁgétupéfgﬁ,et tbRergffg structure. 10 It is advantageous
that the door structure and the gate structure are able to nove together in

an angdPar path when the door structure is secured to the gate structure.

Frtherrmr .th | east o cl.ude mul ti-flap hinge th at
Igast thre aﬁ@tt’tge?ﬁs éh"? & @t’Ctldfeh%r“ the 5’?@?’6&3“'2@ %ﬁvr;?&ﬁft@r

i nstal | i ng o m@em&sﬁ%t%ﬁgulématw HRSGSSFYt trrg'.eglhegre% tWtﬂgg;‘gtéra”e

a w ndow structure_and a w ndow g structure

fitting t h&tWchaew wrthermoret ttm:at |ﬁgsta¢m¢ binge inokedis rrgmuttifiap hingeswitivae of

the w ndowéé 't’ﬁre ti?a W ndow structure and 20 the wi ndow grill structure;
| {r‘ e fitibs .

and securin Ow structure to the window grill structure. It is

advant ageous that the wi ndow structure and the window grill structure are

In a final aspect, there is provided a method for installing a window assembly,
the window assembly including a window frame, a window structure and a
window grill structure. The method includes fitting the window frame:; attaching
at least one hinge to at least one of the window frame, the window structure and

20  the window grill structure; and securing the window structure to the window grill
structure.

It is advantageous that the window structure and the window grill structure are
able to move together in an angular path when the window structure is secured

25  to the window grill structure. Preferably, the at least one hinge includes a multi-
flap hinge with at least three flaps.

DESCRIPTION OF FIGURES

30  In order that the present invention may be fully understood and readily put into

practical effect, there shall now be described by way of non-limitative example



-abl e to nove together in an angul ar path when the w ndow structure is
secured 25to the window grill structure. Preferably, the at |east one hinge
includes a nulti- flap hinge with at |east three flaps. DESCRI PTI ON OF

"FI GURES 30l n order that the present invention may be fully understood and
readily put into practical effect, there shall now be described by way of
non-limtative exanple only preferred enbodi nents of the present

i nvention, the description being with reference to the acconpanying

i1l ustrati gy bﬂ#éﬁéfj een]glr% plﬁ%#iseoilt@@}&eﬁt P\?E@ﬁ@ﬁ,tﬁéede\gcﬁgﬁgﬁ b@inﬂ/ﬂtﬁr red a

enbodi ment of " a trip I nge. gure OWs a perspective=view of
door/ wi ndowefesercito/thesacpmpanying illustrativepfigurege of Figure 1. Figure 3
shows a process flow of a first nmethod using a triple flap hinge. Figure 4
shows a process flow of a second nethod using a triple flap hinge. 10
Figure 5 s td | ' | N ;
StrUCtUr e o yarOVSC pofEpeliRl Aol SHMEIRd iddinbht BESAABICAZE. . o
shows aSfrdwge. view of a | ocking portion between a gate structure and a

id(rjlolr:i ;L?geg%urlehf sﬂ8Ws éa?)%an;;Delchvé) fvie'f/i/ %lf'raedgori/vOin%O\C/]Ivi gsescetnimt())lg uosfing; 'tbﬁe ?nsplg hown

flap hinge of Figure 1.
Figure 3 shows a process flow of a first method using a triple flap hinge.
Figure 4 shows a process flow of a second method using a triple flap hinge.

10 Figure 5 shows a perspective view of a securing portion between a door
structure and a gate structure of the door assembly of Figure 2.
Figure 6 shows a frontal view of a locking portion between a gate structure and
a door frame of the door assembly of Figure 2 in a direction of “A” as shown in
Figure 5.

15 Figure 7 shows a perspective view of a preferred embodiment of a multi-flap

hinge.
DESCRIPTION OF PREFERRED EMBODIMENTS

20 The present invention relates to a hinge, door/window assemblies using the
hinge and a method which enables ease of using doors and windows with gates
and grills respectively. Some advantages of the invention, which will be evident
from the disclosure of the subsequent paragraphs, include providing ease of
operating the doors and the windows, as well as safety reasons.

25
Referring to Figure 1, there is shown a perspective view of a triple flap hinge 20
for use with either a door assembly or a window assembly. The door assembly
includes a door frame, a door structure and a gate structure. Similarly, the
window assembly includes a window frame, a window structure and a window

30  grill structure. Referring to Figure 2, there is shown a perspective view of the
triple flap hinge 20 when in use in a door assembly 100. Both Figures 1 and 2



-15 Figure 7 shows a perspective view of a preferred enbodi nent of a

mul ti-flap hinge. DESCRI PTI ON OF PREFERRED EMBODI MENTS 20 The present
invention relates to a hinge, door/w ndow assenblies using the hinge and a
met hod whi ch enabl es ease of using doors and windows with gates and grills
respectively. Sone advantages of the invention, which will be evident from
the di scl osure of the subsequent paragraphs, include providing ease of
operating the doors and the wi ndows, as well as safety reasons. 25
Referring to Figure 1, there is shown a perspective view of a triple flap
hi nge 20 f Wiill beéefﬁintaﬁi faff%rh%teaaandafygeﬁbﬂ? ailp of the deenassemhiy 100 wilk door

assembl y |B§#gﬁae§|ﬁg%sé%ﬁepa%gj{ggﬁ structure and a gate structure.
e wn

Simlarly, ow asse eS a wi ndow frame, a w ndow structure
and a wi ndow 30grill structure. Referring to Figure 2, there is shown a

0. " Bot LV Sl B apresiatdy fhatihie %ﬂ%%?@é"tz%“?z%ohf‘nﬁasﬁedxé‘a%adr?ﬁé@??iqse”b' Y
details BﬁBﬁn‘i‘H@"qlﬁésﬁﬁr@ all Pé&@a '%f :Hesh‘é?gvtrﬁé‘iig ttﬁ‘rytshﬁgé%ﬁf aphs.
d 6 of the

It shou reci ated that Whl i pl
hi nge 20 5eahlmvﬂap| A2 FR4ui26. Ea@heﬂap lZZré’éta%gmayr have Suayesd edges argl pot a

mandat ory sha fo ea fI 22. a | ap 22, -.24

ooy el Sliahy < e it hapfinoB750 $1ih 3R; Figire, 1o i Merdl o

in Figure MusEafid fdrhd Ubéé‘ﬂdtar*ép\’@se‘%ﬂda Hamitivat abﬁé‘ér%ﬁ@@tofatr@f(ﬂlmétﬂéfﬁ
appearance of the triple flap hinge 20. 10 The triple flap hinge 20 i's in a

formof a BbW@erQce unit and includes a first flap 24 for attachment to the
door f (?ma 102. The first flap 24 is attached to the door frame 102 using a
plurality of screws placed |located at first flap holes 28. There is also a

second fl afhéariplerflag hmgbrmms inoa féven dbarorsd-piece it d0d inclidesdadirstiffap
structure 104 can he a fire proof rated door structure or a Ilghtwm ght

or nament al 2448k ﬂ'@@?'ﬁ@e’éﬁd@rtheﬂ?@r famsn 4021 the fist flap 24 i aliaghed to the doek
structure i’rQﬁmé‘??i‘ﬂlsﬁlgp;% Pftﬁ%%%f%%rég@%@%’&@&%éété& WFirdt¥a Wﬁﬁé% 98, ‘i‘ﬂ@féa f1ap

structures, rive tructures oca secon
hol es 30. 'Ehalsbrarﬂeeohbaf;lamaﬁgbr%hadhmentrtol ihdedoar structdrée 1184. Ihef door

attachnent to the e structurg 20 106. The ird flap 22 is attached to
Phe onlE " slriietull Theod 8 fefiren g satudar | SirigtaRe, e e OPPESIBBNS { or
heavi er gapmarhémal/Hésheticd Vdiot. e 'é&:’&hﬁ’e'ﬂgﬁt 282l gtlacHel Ui she! @68f €d at

third flap holes 32 or welding the third flap 22 to the gate structure 106
(i f the gastusturaidOdrusinga pluraliteofvfdsienyrs (scravsafar heaviesfdadiestiuctyess | ap

24, the Seﬁ\?gt% f]elr ?Bhtwelga}wqddotor}estrtu% ures)f Ilocgte2 atasteeco%tcitﬁacphﬁ Ietsosd eﬁ%et%tp\

flap hinge 20 also includes a third flap 22 for attachment to the gate structure

20 106. The third flap 22 is attached to the gate structure 106 by either using a
plurality of fasteners (screws for heavier gate structures, rivets for lightweight
gate structures) located at third flap holes 32 or welding the third flap 22 to the
gate structure 106 (if the gate structure 106 can be welded). At least one of the
first flap 24, the second flap 26 and the third flap 22 are attached to respective

25 parts of the door assembly 100 at an installation location of the door assembly
100.

The first flap 24, the second flap 26 and the third flap 22 all share a central stem
34. The first flap 24, the second flap 26 and the third flap 22 all are of identical
30 thickness. In the event if there is any difference in thickness of each of the first
flap 24, the second flap 26 and the third flap 22, the difference is not significant.

Each of the first flap 24, the second flap 26 and the third flap 22 is able to rotate
6



25 parts of the door assenbly 100 at an installation |ocation of the door
assenbly 100. The first flap 24, the second flap 26 and the third flap 22
all share a central stem 34. The first flap 24, the second flap 26 and the
third flap 22 all are of identical 30 thickness. In the event if there is
any difference in thickness of each of the first flap 24, the second flap
26 and the third flap 22, the difference is not significant. Each of the
first flap 24, the second flap 26 and the third flap 22 is able to rotate 6
independenﬁk%aabout the central stem 34. The third i ncl udes_a first

openi ng 40 indarendgntiy\abosk dheqeensralt steny .3AstThq a@rcizzﬂaps% jnglydes @hférSf. rst

flap 26. 1 oPEEE 40 RRETSIARS Batade of Mt Arsh fa'54 PSRTRF, M, HE MRBCENTC
\ch;[ Pijnf ][ geufdélﬂdﬁss rénsrag}nndng)&m:]g ?Emhlchsa;]lldﬁsiapaﬂsbgnlegblﬂus sébomh ﬂap;[2nﬁ Elhe
second opgﬁﬁﬂ.ﬁl%be ?Weé@ﬁ%\iﬁhﬂl i { eQGﬁW gb‘ﬁe@)ﬁ s | \)gqaﬁec[ I’ﬁgﬂ}"ﬂ rtB? fisLp 24
Wen t hg f(k::géhisnfg} usﬁéf'Pﬁ%% {;éé&hegﬂﬂhéhy?mtha'tmﬂdfﬂb @iélﬁnﬂm} h/éhéﬁcond

fllap 26" be wth I rst he tri efa inge 20 is
consi der ed theyseeondchflap @6nipdecated vithju tize semnd\ppehlnallt& the smead élaPn'ZG

Ki f | )i Wi .- |
Prap. hi nge PeBORRS RS dnf 5 Yig ol e, AR, el g 2, bdSimes in b’ ©
possi bl e t g trﬁmcmagpfzztdiﬂ therseohtdRp 26 beddmedGlughanith tHecfirstiflap 1249 the

separate portions as shown in Figure 7 such that the triple fla h|n e 20
becomes a ¥iple flap Hingg 2Aiip gensidered te e in aicempagh capfigierabion, whic (ﬁl¢$l*ﬂflap

602, f l. 608, hth fl
020" ankla EseiTPROYq pddiatedonain Bethe FiohetaRhihgel 2. 100, S P 6™
800 shgmskeach ?f Eag t hree f:?psh22|d24 26 of ;he ériﬁle ILap hinge 20
ei ng broken into shou appy ecj at e a e
hi nggs whi ¥Mhilgathe Eipl‘ﬁjﬁ%h"lﬂe 20 §B§W5éf‘37§%‘ﬁpeg{) m{ﬁeﬂaﬁs\%@eﬁ"% every
flap 22, 24s %@s@ﬁo {}Fér]terabﬁlcﬁtﬁe e@'f £ m%ﬁgn l.{g)t %%
ou e o Fom

Fut herrmre even t the six |ng 0 appears to
the tripl epbrtaxnsmg\gho@ﬁ m)Flgnreaksum dipatdlaehrlplb flapehingec20 beopmes A six4, 26,

g5 A% ot A 3R o Sehas e BBV il o BBt hlp 2 57 O
sixth flap 606, a seventh flap 608, an eighth flap 610 and a ninth flap 612 all
share a central stem 614. The six-flap hinge 600 shows each of the three flaps
22, 24, 26 of the triple flap hinge 20 being broken into two parts. It should be
appreciated that there may be hinges which have a number of flaps between

20 three and six when not every flap 22, 24, 26 of the triple flap hinge 20 is
separated into two parts. Futhermore, even though the six-flap hinge 600
appears to be formed from the triple flap hinge 20 by breaking up each of the
three flaps 22, 24, 26, this need not be the case and each flap 602, 604, 606,
608, 610, 612 can be independent and need not be in contact with each other.

25
In the door assembly 100, the door structure 104 is configured to be releasably
secured to the gate structure 106. Referring to Figure 5, the door structure 104
is secured to the gate structure 106 using a deadbolt 110. The gate structure
106 should be located adjacent to the door structure 104 when the door

30 structure 104 is secured to the gate structure 106 and should also include an
opening 150 to locate the deadbolt 110. The door structure 104 includes an

entry mechanism 112 which retracts the deadbolt 110 so that the door structure
7



dAn the door assenbly 100, the door structure 104 is configured to be

rel easably secured to the gate structure 106. Referring to Figure 5, the
door structure 104 is secured to the gate structure 106 using a deadbolt
'110. The gate structure 106 should be | ocated adjacent to the door
structure 104 when the door 30 structure 104 is secured to the gate
structure 106 and should al so i nclude an opening 150 to | ocate the deadbolt
110. The door structure 104 includes an entry nechanism 112 which retracts

t he deadbolt 110 so that thg door structure 104 can g_fﬁsggar ated fromthe
gat e st ructl@f&andee sepaatedfoapive gate stugture 188. Whenthe ¢ rYryqieregtit

structure 10Gq ff ‘P&QHeS%étPCEH&& ﬂ]&“ilg%”%éh&o&a%ﬁ Sture! a4 %ng]ioﬁwealrg%téabl €
to nove togetﬁer I'n an angul ar pay . Referring to = gure 6, the gate
struct ure $@6ciuse di0Scarecatialtd endve tdgetlerdn g angulad paths iRefeaingotokiEiguee 5

entry mechani,sm 120. The | able entry nechanjsm.120 is.a typical | ock

Wih a dealniid SaEAtGHEAIED & 3iSe faRebidRine Hpar i dOR et 2 g e
122 or & diggiry aheSifismeie THe Rk aheVéhtry reehgatksh sﬁo%hlw?icé%cmtral SO
i nclude a handle 160 to allow a user to nove the gate strucCture 106 when

t he | ockableedeadbolt 24 Hangete stractuesuand clasdinchaieTeithefoakeyhalee1222rd t he

struct ur o Diebiard Heder @, RPEF orh SR SERLIE, P04 ey 4%k e 24 nge
20 shoul d hangrRde60fo &illbes Useped move t Ebfesstraétaﬁé 108i when théhbekable
repeatedly sustain | oads from being attached to the door assenbly 100. 15

When t he d&bfryamechanism1@e iswplqrkes. use of the triple flap hinge 20, the
door sypucture 104 is able to nove together with the gate structure 106 in
an angul ar path when the door structure 104 is secured to the gate
structure Tbe.ddor fsame €02 ohsheioer aasembly 000)is rabdel $o tsappottax kotribéned

| ockabl e entr. chanj sm 120, of 20 th ate structur 06 a ig aple to
open- bot h MGG hedanE sttt A0 And HE alecstiittud 98 Siouatly. The Rt ry
to prem Seﬁabﬁﬁﬁ@é b_@dsﬁﬁugch beRadeWf eithel Stedl Br %@{in%@g $tE8 WRICR S abiCid'r e
106. This is convenient for users as only a single key/access pass 1S
required, sepbatedly sstais laadsdréorarbaing attached o theldoda assenibdy #800ry nmechani sm
S bei?g unl ocked. In addition, since the gate structure 106
When the door assembly 100 includes use of the triple flap hinge 20, the door
structure 104 is able to move together with the gate structure 106 in an angular
path when the door structure 104 is secured to the gate structure 106. In such
an instance, a user only needs to unlock the lockable entry mechanism 120 of
20 the gate structure 106 and is able to open both the door structure 104 and the
gate structure 106 to gain entry to premises installed with the door structure 104
and the gate structure 106. This is convenient for users as only a single
key/access pass is required, and also saves time for users since only a single
entry mechanism is being unlocked. In addition, since the gate structure 106
25 moves along the same angular path as the door structure 104, the gate
structure 106 will not obstruct a corridor where the door assembly 100 is located

at.

It should be appreciated that the triple flap hinge 20 is also usable in a window
30 assembly. Figure 2 can also be used to show a perspective view of the triple
flap hinge 20 when in use in a window assembly 200. When the triple flap hinge

20 is used in the window assembly 200, the first flap 24 is attached to a window
8



25 noves along the sane angul ar path as the door structure 104, the gate
structure 106 will not obstruct a corridor where the door assenbly 100 is
located at. It should be appreciated that the triple flap hinge 20 is also
usable in a wi ndow 30 assenbly. Figure 2 can also be used to show a
perspective view of the triple flap hinge 20 when in use in a w ndow
assenbly 200. Wen the triple flap hinge 20 is used in the w ndow assenbly
200, the first flap 24 is attached to a window 8 frane 202. The first flap
24 is attached to the wi ndow frame 202 using a plurality of screws placed

| ocat ed at frames 202} aihen frdsflam 24Tk atlashed to) e Mingaw Q@@h%@lzt'@"égvﬁ ndow

structure

second fl aé%%"t; tg\gﬁgﬁéé&ﬁ%wﬁ %gﬁ&v&?[éfgﬁ?%?ﬁgﬁgﬁébﬁ% app ur aI ity
of L ast eneattadlsed etmsafwmdma\sltmctumegﬁ??v Fheuwnindoes, stru'rf:twbﬁ Zogr?alhm did vaeu ght
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to the i ndgy gé'dmraﬁy ettt 8 sbiedl IdiHedigr ,n’aow 'éfrﬁHHfré(s Afydiggbener s

(screws for aV| er structures, rivets ht wel
structur es)Igmtvwngdmadowmtmmrea)olopeteﬂbate@ecmddiambtblas@@ tﬂhe thhrd flapf3dap 22

| cast one. by auastie (i eipRgby ol Fofilne 206 11 il fakio2 IS el 1l 22

are attach@shdow '@EPSeldtYR POty efthéhasin né%l@}‘ﬁaeﬁblfé(s@ﬁ@rsa(sc?éWS for
installation |ocation of the wi ndow assenbly 15 In the w ndow assenbly

200, the whRawer sfill stugtuses oivats ferlightyealabd gfl!i Sbfélcfléﬁéh@&m%d aethifdelian o t he
i1l ten Fi
o 1 BB B BT BB Bt o

the grill 206wahewetfed)fAt least/\oné@f\/tmﬁsm&:\p 24) @he sbeond fidp\@6samditheur e
204 is secured to the grill structure 206 u5|n%?a deadbolt 210. 20 The

grill struthitg#apge %ﬁ@ﬂa&hﬁg tp sesRecdive datiserl t dipdewassespls 200atane 204
when t he Mm‘ﬁtﬁﬁr’ggw”%ﬁﬂéW'@%‘%‘ﬁ?égﬁoc opdpe grill structure 206 and

shoul d al so I nclude an openi ng te the deadbolt 210. The wi ndow
structure 204 includes an entry nechani sm 212 V\/m ch retracts the deadbol t

210 h h d t t 2 b t f.
Ctruct bt o bode wHoAOREeSsnEh ATy T HmE SORE 208, APgUrdih torha |
structure gigasatp s‘é‘cUFBB"’t&iHé'ghwrs@ru%ﬂﬂ'ea}_‘Ub tﬁa@feamd ko Fidutet siihid? @Isy e

able to nove togeth I n an angul ar path. The grill” structure 206 is al so
| ockabl e t canhghaw naonenspamaoﬂewsoﬁ@ secuthRabpertiont bgtwasrhdné swirke® The

| ockabl 0 th,a deadbol t
or I POuE o BlrliulE 2 ab 2 ol tolctihier 206, & fhe wiBgdwSERROY 260, ¥ .y o
reader (nowum@irucmmaluélseéhféacﬁdlﬂh@ glbstAldtare 206 UdRg aadaaasd)naza@o to

-allow a user to nove the 8 structure 206 when the | ockabl e entrgl
mechan2@&m 2be gril strecidie-406 should be located adjacent to the window structure 204

-

when the window structure 204 is secured to the grill structure 206 and should
also include an opening 250 to locate the deadbolt 210. The window structure
204 includes an entry mechanism 212 which retracts the deadbolt 210 so that
the window structure 204 can be separated from the grill structure 206. When

25 the window structure 204 is secured to the grill structure 206, the window
structure 204 and the grill structure 206 are able to move together in an angular
path. The grill structure 206 is also lockable to the window frame 202 using a
lockable entry mechanism 220. The lockable entry mechanism 220 is a typical
lock with a deadbolt 224 for grill structures and can include either a keyhole 222

30 or a digital card reader (not shown). The grill structure 206 also includes a
handle 260 to allow a user to move the grill structure 206 when the lockable
entry mechanism 220 is unlocked.



-The wi ndow franme 202 of the w ndow assenbly 200 is able to support a
combi ned wei ght of the window structure 204 and the grill structure 206.
Simlarly, the triple flap hinge 20 shoul d be nade of either steel or
‘stainless 5 steel which is able to repeatedly sustain | oads from bei ng
attached to the w ndow assenbly 200. In addition, the triple flap hinge 20
Is able to be used in either a vertical or horizontal configuration in the
wi ndow assenbly 200. Wen the w ndow assenbly 200 includes use of the
triple flap hinge 20, the 10 wi ndow structure 204 is able to nove together
with the grill structure 206 in an angul ar path when the wi ndow structure
204 i s securhsl windowefrgmiel 202t ofutheivan@6w. asserablgh2@m |sn§blélnfzﬁ,stup Ufteé Ogg%
ri structure

h 0 of th
ond s bl CPiped weBhl B e ssiigus @030 andnihd bllgFrueiUER 1A ur o
206 to cl emImuaHp, tHeetipiadrR ﬁ'hbéciolrsﬁoa%bér}ﬁaggeofgélmelr étéelsb fé.M[a‘é‘sZ%

This is safefor users as t wi ndow structure structure
206 bot A oﬁé@ﬁhwmhd!ﬁ Ahleo te Heppatediiys sustaini loads ésmmtnbmglayﬂaatiedatn e i S

o ovi ded o Hadesstel, Pob fy BAFG e glschén birk o s oBleo®, basedany
assenbl y 1@thenalvedizal ohkofieertafl EaRyuk&tion mﬁedﬂﬁaowtdééemw 96.4 and the
gate structure 106. The nmethod 300 includes fitting the door frame 102 at a

door way (302). Then, at |east one hinge is attached to at |east one of the

door frame vien thE %yl Axehibl oo hohdfbsNth dhSngatEShN HAIS 208 304

The attachnent of t |nge can b
i nstal M@t mnémWestmbturbeQQﬂonratﬁeeteM\;e fddfethdrhwitiathe Al tstraBRIrE i JDBEINCA

h
Cacsi b1 1 ¢ egfia o, Wi iRg ndaw Stct s 24 I8 seRtFRLtootbevaTI srubivaer20fim of
two doubl e kash BnNES@nekEa ﬁﬁ@k‘bh%éé& {GnideRs @%ﬁg@%&ﬂ?wemspg%

met hod 300 al so includes securing'the oor stru ure
structure 286 Qf:iba)grlll'ﬁt@lCtiUerZQﬁ and is ableltodopen bmuhed/vmdowmtrlmmre 204

st t a. scri be nanerller ortion of the
de;g(r:i B{ ?og‘?.ﬂg th qu'gq wggﬁgggo 'i g?titl‘eth&o‘ﬁ'rn Wﬁ@'ﬁ"&#’@ 204 angd thecarilbd t o
t he ga}lse Sktructuds 2080Thig esafeofor tiskrs bYtRe MifldaROsthit8ukAb 64 SindiHeug S 106
are able tgtrggt\are 206 both open inwards into the premises and correspondingly,

cleaning is safely carried out within the premises.

Referring to Figure 3, there is provided a method 300 for installing the door
20 assembly 100. The door assembly 100 includes the door frame 102, the door
structure 104 and the gate structure 106.

The method 300 includes fitting the door frame 102 at a door way (302). Then,
at least one hinge is attached to at least one of the door frame 102, the door
25  structure 104 and the gate structure 106 (304). The attachment of the at least
one hinge can be carried out at an installation site of the door assembly 100.
The at least one hinge can include triple flap hinges 20 as well as double flap
hinges. There is a possibility of using only a single triple flap hinge 20 while a
minimum of two double flap hinges are required for the door assembly 100. The
30 method 300 also includes securing the door structure 104 to the gate structure
106 (306). The door structure 104 is secured to the gate structure 106 in a

manner as described in an earlier portion of the description.
10



-together in an angular path. In such an instance, a user only needs to
unlock 5 the | ockabl e entry nechani sm 120 of the gate structure 106 and is
~able to open both the door structure 104 and the gate structure 106 to gain
entry to premses installed with the door structure 104 and the gate
structure 106. This is convenient for users as only a single key/access
pass is required, and also saves tinme for users since only a single entry
mechani smis being unlocked. In 10 addition, since the gate structure 106
noves al ong the sane angul ar path as the door structure 104, the gate
structure 106 will not obstruct a corridor where the door assenbly 100 is

| ocat ed at .In th&kafethod 8901 whEhdhe eoér strhetuee 1941is setuied to thetgatel stHlBturer
installing t%e BII ngow 15 ssen{)d% 200, The w ndow assenblry 200 i ncludes the
wi ndow fr afi9%2d9€ 4Ry RITH st @ngr the gate, /iructiyrey 106 | arg; abla & dMo¥8. The

met hod 400 thgstheffts ahi drigulsr paR. Y 3gew dif ﬁf§|€‘ar?c%? aPlisér '|y¢%o%i @eldvmgseﬁ) -

Then, at |east one hinge Is attached to at | east one o he w ndo rame
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site of th&W oﬂ?%rsité%iﬁ‘@? E‘S‘o?}@ﬁ’ée g?pq BUYG U%igﬁﬁ%éa'%%mw HII:P'iS?ﬁ'é'S?§i pl e
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hi nges ar e COBMEMIEBH farouseseasiontib® S199les kewscoespasgtie requined, aod alseo

i ncludes s i i t . 0] { [ .

(406) Tho Saet Sthe 1 el SHoR 0T B Giffgieehthomshfaisi |s BoPHiibdketoln , 4
manner 1as @esitionbsihdenthengater strestureon 06 anovds alvngdgecsamei angul@Opath ade

nmet hod 400, wgen the w n28w tructure 204 is secured to the gr_iIF structure
206, the wifRIGROSEIHetuLg d04othegrter Hteuchyne 106 will pet elstoust asiTider whese nove

t oget her i il an instance, a user only needs to 11
%@Hﬁélg?ée’ée?’ﬁbl ;‘/1‘0‘0 is |6ba‘ié’&%&

unl ock the | ocka ent mechani sm 220 of the grill structure 206 and is
able to open both the wi ndow structure 204 and the grill structure 206 to

oo DOt ST Aok 2 ot hatind B ot PG Mt Dot
OEST, LI5S, el 2 PR armass bt copRABKBG e ik it 3URtiRy )
f or egoi ng Wikdow struoture 28Aanddtieqgritiativotures20f. t he present invention, it
w Il be understood by those skilled in
The method 400 includes fitting the window frame 202 at a window site (402).
Then, at least one hinge is attached to at least one of the window frame 202,
20 the window structure 204 and the grill structure 206 (404). The attachment of
the at least one hinge can be carried out at an installation site of the window
assembly 200. The at least one hinge can include triple flap hinges 20 as well
as double flap hinges. There is a possibility of using only a single triple flap
hinge 20 while a minimum of two double flap hinges are required for the window
25 assembly 100. The method 400 also includes securing the window structure
204 to the grill structure 206 (406). The window structure 204 is secured to the
grill structure 206 in a manner as described in an earlier portion of the

description.

30 In the method 400, when the window structure 204 is secured to the grill
structure 206, the window structure 204 and the grill structure 206 are able to

move together in an angular path. In such an instance, a user only needs to
11



-t he technol ogy concerned that many variations or nodifications in details
of 10 design or construction may be nmade w t hout departing fromthe present
~invention. CLAI M 1. Amulti-flap hinge for use with a door assenbly,

t he door assenbly including a door frame, a door structure and a gate
structure, the nmulti-flap 5hinge including: a first flap for attachnent to
the door franme; a second flap for attachnment to the door structure; and a
third flap for attachnent to the gate structure, wherein the nulti-flap
hinge is in a formof a one-piece unit., 10 2. The nulti-flap hinge of
claim 1, wHBloskihedogkarls entpemechapism 22Q of thegrill siactuse A8 andaip 19 he
third flap j ' I j f ly.
153, The. muPPor ok i ity SuctlR) 20y Hnie I RRE 206 BGH RETEE L.,
one first wittldw strakcture04f and dhe aritinstnictire 20@ Tloisris fsaderdor dsdriseas the

multi-Thap RIS stuckire564 Andl e’ gfll stiuckire’ 268 bots open wiards SAts the'®

5 premises and correspondingly, cleaning is safely carried out within the premises.

Whilst there has been described in the foregoing description preferred
embodiments of the present invention, it will be understood by those skilled in
the technology concerned that many variations or modifications in details of
10 design or construction may be made without departing from the present

invention.

12



_second additional flap for attachnent to the door structure. 20 5. The
multi-flap hinge of either claiml1l or 2, further including at |east one
third additional flap for attachnent to the gate structure. 6. A door
~assenbly including a door franme, a door structure and a gate 25structure,

t he door assenbly using a nmulti-flap hinge, the nulti-flap hinge including:
a first flap for attachnent to the door franme; a second flap for attachnent
to the door structure; and a third flap for attachnent to the gate
structure,éﬁ%g@& ein the multi-flap hinge is in a formof a one-piece unit.
7. The door |y of claim®6, wherein the door structure is configured
to be releasably secured to the gate structure. 8. The door assenbly of

claim7, wherein the door structure and the gate 5 structure are able to
move toget Her i dAullidflap hingsafor uperwitihea dloor assenthlyr the dooe| asseatbly

to 8, wher il & Hidriae" a odey SMEGER ikt 2°GReY el BRGmEL o e
door st sucthiige metldimg gate structure. 10
a first flap for attachment to the door frame;
a second flap for attachment to the door structure; and
a third flap for attachment to the gate structure,
wherein the multi-flap hinge is in a form of a one-piece unit.
10
2. The multi-flap hinge of claim 1, wherein at least one of the first flap, the
second flap and the third flap are attached at an installation location of the door
assembly.

15 3. The multi-flap hinge of either claim 1 or 2, further including at least one

first additional flap for attachment to the door frame.

4, The multi-flap hinge of either claim 1 or 2, further including at least one
second additional flap for attachment to the door structure.

20
5. The multi-flap hinge of either claim 1 or 2, further including at least one
third additional flap for attachment to the gate structure.

6. A door assembly including a door frame, a door structure and a gate
25  structure, the door assembly using a multi-flap hinge, the multi-flap hinge
including:
a first flap for attachment to the door frame;
a second flap for attachment to the door structure; and
a third flap for attachment to the gate structure,

30 wherein the multi-flap hinge is in a form of a one-piece unit.

13



10. The door assenbly of any one of clains 6 to 9, wherein the gate
structure is |l ockable to the door frane. 11. The door assenbly of any one
of clainms 6 to 10, the nulti-flap hinge 15further including at |east one
first additional flap for attachnent to the door frane. 12. The door
assenbly of any one of clains 6 to 10, the nulti-flap hinge further

I ncl udi ng at | east one second additional flap for attachnent to the door
20structure. 13. The door assenbly of any one of clains 6 to 10, the

mul ti-flap_hinge further includjing at |east gne third additional fIaP for
attachnent ‘to t HOEFAY asspmly,prclaimg 6, wherein fhe doof sHECHIe feconiigurdtqi th a

w ndow assg%kaég é’éc’&?&ﬁc@@%ﬁj‘g}b%ﬂ’uﬁﬁj ding a wi ndow frame, a w ndow

structure a aW|n ture emJItl-fIap hi nge i ncluding: a
first flap for attachrrent to the wi ndow frame; 30a second flap for

tt h t tot d t f tt h t th
W ndow gt B st A0E A Ssaemtly offaink) whereia he o8 oot et |
one- pi ege Wikture Bre Hbfe fBJHdveftbﬁétH@r W%no‘ir}%}l tﬁ whEe R Bodf sirGétdte ONE

of the first flap, the second flap and the f ap are attached at an
i nstal | ati éhrelersablpseered e the latﬂ/\stmér@bl y.

9. The door assembly of any one of claims 6 to 8, wherein the door frame is

able to support a combined weight of the door structure and the gate structure.
10

10. The door assembly of any one of claims 6 to 9, wherein the gate

structure is lockable to the door frame.

11.  The door assembly of any one of claims 6 to 10, the multi-flap hinge
15 further including at least one first additional flap for attachment to the door

frame.

12. The door assembly of any one of claims 6 to 10, the multi-flap hinge
further including at least one second additional flap for attachment to the door

20  structure.

13. The door assembly of any one of claims 6 to 10, the multi-flap hinge
further including at least one third additional flap for attachment to the gate
structure.
25
14. A multi-flap hinge for use with a window assembly, the window assembly
including a window frame, a window structure and a window grill structure, the
multi-flap hinge including:
a first flap for attachment to the window frame;
30 a second flap for attachment to the window structure; and
a third flap for attachment to the window grill structure,

wherein the multi-flap hinge is in a form of a one-piece unit.
14



.5 16. The multi-flap hinge of either claim214 or 15, further including at
| east one first additional flap for attachnent to the w ndow frane.

17. The multi-flap hinge of either claim 14 or 15, further including at

"l east one 10 second additional flap for attachment to the wi ndow structure.
18. The multi-flap hinge of either claim14 or 15, further including at
| east one third additional flap for attachnent-to the w ndow grill
structure. 15 19. A wi ndow assenbly including a wi ndow frane, a w ndow
structure and a window grill structure, the w ndow assenbly using a
multi-flap hinge, the multi-flap hinge including: a first flap for
attachnent 40 t ] ; n . e ndow
structure; 1F’;\Shd g%ﬁﬁ%é r}g@%f%fclétﬁtqgéﬂvn%ﬁ%ﬂt%ﬂ%ﬁg %ﬁ‘ﬁ@%}"}" If[a?t' rﬂ#f:t ure,
wher ei n t heeoomd iflapl apd thegkirdsflap aze fattachetl at andngpialatouocation26f thigne

w ndow assenbly of claim 19, wherein the wi ndow structure is configured to
be rel easaB‘f"}dé"é@ﬁ?@a‘ Yo the window grill structure. 25 21. The wi ndow
assenbly of claim 20, wherein the w ndow structure and the w ndow grill
structure are able to nove together in an angul ar path when the w ndow

structure i16. r elThegnpltiflapbinge dfedhenelaith idow th.ifurther ingliding:at lgasbone The

bl e 1o subptASHorBRHpRRG dachiErito ti Mhdbhe i Ceur o and the wi ndow

grill structure. 23. The wi ndow assenbly of any one of clains 19 to 22,
wherein the window grill structure is |ockable to the w ndow frane.
17.  The multi-flap hinge of either claim 14 or 15, further including at least one

10 second additional flap for attachment to the window structure.

18. The multi-flap hinge of either claim 14 or 15, further including at least one

third additional flap for attachment-to the window grill structure.

15 19. A window assembly including a window frame, a window structure and a
window grill structure, the window assembly using a multi-flap hinge, the multi-
flap hinge including:

a first flap for attachment to the window frame;
a second flap for attachment to the window structure; and

20 a third flap for attachment to the window grill structure,

wherein the multi-flap hinge is in a form of a one-piece unit.

20. The window assembly of claim 19, wherein the window structure is
configured to be releasably secured to the window grill structure.

25
21.  The window assembly of claim 20, wherein the window structure and the

window grill structure are able to move together in an angular path when the

window structure is releasably secured to the window grill structure.

30 22. The window assembly of any one of claims 19 to 21, wherein the window
frame is able to support a combined weight of the window structure and the

window grill structure.
15



5 24. The wi ndow assenbly of any one of clainms 19 to 23, the nmulti-flap
hi nge further including at | east one first additional flap for attachnent

to the w ndow frane. 25. The door assenbly of any one of clains 19 to
23, the multi-flap hinge 10 further including at |east one second
additional flap for attachnment to the w ndow structure. 26. The door

assenbly of any one of clainms 19 to 23, the multi-flap hinge further
including at |east one third additional flap for attachnent to the w ndow
15grill structure. 27. A nethod for installing a door assenbly, the door
assenbly including a door frame, a door structure and a gate structure, the

met hod i ncl28di n@hef windongasddemisly @f ahy B of BAi2 9 td 22 2ivhERAS thé Winddwrge to
at | east one_of the door frame, the door structure and the gate structure;

and securi Gillstachbg s inckaeledpdhe windrw dranee st r uct ur e. 28. The met hod
of claim 27, wherein the door structure and the gate 25 structure are able
to nove together in an angul ar path when the door structure is secured to

the gat& st2duct dihe winddw dssemily lufangforss bhelaims 40rtb 23, dhe AfLltiNBPIHEhge t he
e wth at least three flaps.

at | east one hinge includes mulfi-flap hin :

30 30. A 'Pﬁfd'%f:lﬁ‘rd"?grn??%aﬁ?ﬁ@ea“\ﬁ ﬁea&ioaglsﬁ%ﬁsﬁ, aftaechmeRbtanthes windaw

i ncl udi ng amherdow franme, a w ndow structure and a wi ndow grill structure,
the method including: fitting the w ndow frane;

25. The door assembly of any one of claims 19 to 23, the multi-flap hinge
10  further including at least one second additional flap for attachment to the

window structure.

26. The door assembly of any one of claims 19 to 23, the multi-flap hinge
further including at least one third additional flap for attachment to the window
15 griII' structure.

27. A method for installing a door assembly, the door assembly including a
door frame, a door structure and a gate structure, the method including:
fitting the door frame;
20 attaching at least one hinge to at least one of the door frame, the door
structure and the gate structure; and

securing the door structure to the gate structure.

28. The method of claim 27, wherein the door structure and the gate
25  structure are able to move together in an angular path when the door structure

is secured to the gate structure.

29. The method of either claim 27 or 28, wherein the at least one hinge
includes a multi-flap hinge with at least three flaps.

30
30. A method for installing a window assembly, the window assembly

including a window frame, a window structure and a window grill structure, the
16



-attaching at least one hinge to at |east one of the window frame, the

w ndow structure and the window grill structure; and 5securing the w ndow
structure to the window grill structure. 31. The nethod of claim 30,
“wherein the window structure and the window grill structure are able to
nove together in an angular path when the w ndow structure is secured to
the window grill structure. 32. The nethod of either claim30 or 31,
wherein the at | east one hinge includes a nulti-flap hinge with at |east

three fl apsmethod including:
fitting the window frame;
attaching at least one hinge to at least one of the window frame, the
window structure and the window grill structure; and

5 securing the window structure to the window grill structure.

31.  The method of claim 30, wherein the window structure and the window
grill structure are able to move together in an angular path when the window
structure is secured to the window grill structure.

10
32. The method of either claim 30 or 31, wherein the at least one hinge

includes a multi-flap hinge with at least three flaps.

17



