A LINK MECHANI SM W TH H GH RIG DI TY FOR OPENI NG AND CLOSI NG W’NL?)OM@R 2685e
present utility nodel is related to a supporting elenment, nore
particularly, to a nmetal four link or five |link mechanismfor opening and
cl osing wi ndows. At present, the netal |ink mechanisnms are nore and nore
popul arly wused For opening and cl osing wi ndows, for exanple, a four-link
or four link or five link nmechanismis typical one. Since w ndows nust
stand up to storm the |ink mechark smis required U.) have high

and hi gh abi i t§ eevRIMBUHANES O WATHOHIGRORIGIBUPPEUR Ng.
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In prior art, the

links are zigzagged with a straight fold of 45 (it nean that when

seen fromthe top, angl e i ncl uded between
def ormati on pl ane aﬁ?ﬁ‘&&‘%ﬁ@ %f’gr%gﬁg%%ﬁﬁeaﬁ{%k is 45) in the mddl e of
near the ends to inprove the rigidity of the four link or five link
mechani sm nanely the ability of anti-deformation. It is required to

particularly, to a metal four link or five link mechanism for opening
and closing windows.

At present, the metal link mechanisms are more and more popularly
used for opening and closing windows, for example, a four-link or
four link or five link mechanism is typical one. Since windows must
stand up to storm, the link mechanism is required to have high
strength, and high abilities of anti-deformation and of supporting.
In prior art, the metal links are zigzagged with a straight fold of 45°¢
(it mean that when seen from the top, the fold is straight and the
angle included between deformation plane and extending plane of
the link is 45°) in the middle of a or near the ends to improve the
rigidity of the four link or five link mechanism, namely the ability of
anti-deformation. It is required to design a new structure of
deformation made of the same materials to further improve the
ability of anti-deformation, as well as, to be manufactured easily.

It is an object to provide a link mechanism for opening and closing
windows which has a modified structure in contrast with the zigzag

with a straight fold of 45¢ to improve the abilities of anti-deformation

and of supporting, and to be manufactured easily.

def ornati on made of the sane materials to
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It is an object to provide a |ink nmechanismfor opening and clo
w ndows which has a nodified structure in contras? mﬁt% the zig aggM&Btﬁmg
straight fold of 45 to inprove the abilities of anti deformation and of
supporting, and to be manufactured easily. To achi eve the above object,
the present utility nodel provides a netal |ink nechanismfor opening and
cl osi ng wi ndows, which consists of a plurality of |inks, conprises
pul | -push links, a guide groove akd a slider, said menbers are novabl y

coupl edryiztRicRacihe MER! oBject) tR! presemltlutdlighmlodek providebes zi gzagged with
an arc fold of which deformation surface is partial conical surface(P)

The aforesaid structure can inprove the,ri.gidi bility of
suppprt@ﬁ@gl(}fnlﬁﬁ%ﬁ%?l?lﬁw i%rc n%“élr% %%gtﬁll%?lgfgh‘g{%dbﬁ%g%t&gfdfhe present
utility nodel can be acconplished. The present utility nodel is described
wi th refersistseofte phimalitroddingenydamgpuisawipill puish mkeha goide 1 is a view
schematically showing the metal five-link mechanismin prior art; FIG 2
IS a VigW,ss BemRs Rl Y sSROMeNgbéRea st ARivalbly EelipIcd with kashgl e of

other by rivets, pull-push links can be zigzagged with an arc fold of

which deformation surface is partial conical surface(P).

The aforesaid structure can improve the rigidity and the ability of

supporting of metal link mechanism so that the object of the present

utility model can be accomplished.
The present utility model is described with reference to the
accompanying drawings, in which:

' FIG. 1 is a view schematically showing the metal five-link
mechanism in prior art;
FIG. 2 is a view schematically showing the straight fold of a angle of
450 which is formed in pull-push links in prior art;
FIG. 3 is a view showing the metal five-link mechanism according to
the present utility model;
FIG. 4 is a plan view showing the arc fold which is formed in pull-
push links according to the present utility model;
FIG. 5 is a side view showing the arc fold which is formed in pull-

push links according to the present utility model;



45 which is forned in pull-push links in prior art; FIG 3 is aiﬁeﬁ\ﬂN
showi ng the netal five-link nmechanismaccording to the present i AR)ZUUﬁ
nodel; FIG 4 is a plan view showing the arc fold which is forned in pull-
push |inks according to the present. utility nodel; FIG 5 is a side view
showing the arc fold which is fornmed in pull- push Iinks according to the
present utility nodel; FIG 6 is a view showng the pull-push link with
a convex portion according to the Bresent utility nodel. The present

utilit ny@%gl's W \‘:ilewb@n&ﬁlﬁfé{ H?@ﬁwﬂqllﬂgﬁ%fﬂﬂk With o &i¥e8Np6riigh the acconpany

dr awi ngs. erring to F shows the netal five-link nmechanismin
prior art, the five-link nechani sm olrrprises pull-push links | 1 to 14, a
C—shape@@fﬁﬂ&@@éﬁ@é’@ﬁe%‘h‘é}t@%mﬁi‘?-16. When a force is applied to

pul | -push links, the slider 15 slides along the U shaped guide groove 15
and carThepréfentritignnici«peill badestribed ihnddth@ with ref€raderdtoes t he

central point which is turnable and connected by rivet, K denotes the
straight fold of 4 ' can inprove the rigidity. It is showmm in FIG 1
that th ep%‘f?o-rBB:“s‘ éljc?rn\e@h%} 13, 14 are marked by K, nanely they have the

straight fold of 45 to forma  novable fr iich has high.rigidity and
str engt}ﬁf_:ferring to FIG. 1. which shows the metalaiqge-vl\llhnk mecefllamsgl n d y

prior art, the five-link mechanism comprises pull-push links 11 to
14, a C-shaped guide groove 15 and a slider 16. When a force is
applied to pull-push links, the slider 15 slides along the C-shaped
guide groove 15 and carries the window to open and close. In FIG.
1, O denotes the central point which is turnable and connected by
rivet, K denotes the straight fold of 45° which can improve the
rigidity. It is shown in FIG. 1 that the pull-push links 11, 13, 14 are
marked by K, namely they have the straight fold of 45° to form a
movable frame which has high rigidity and strength.

Referring FIG. 2 which shows the straight fold of 45° formed in pull-
push links, h is used to present the thickness of pull-push links
made of metal, such as steel, y is used to present the measurement
value of puli-push links after being deformed. In one example, h is
about 2 mm to 3.0 mm, v is about 4mm. Referring FIG. 3 which
shows a metal link mechanism for opening and closing windows
according to an embodiment of the present utility model. The metal
link mechanism is typically assembled with struts, so called pull-

push links, having a thickness of 2-3mm and a width of 16-19mm



Referring FIG 2 which shows the straight fold of 45 fornmed in ﬂuilMABuﬂm5
links, his used to present the thickness of pull-push |Iinks nade of
metal, such as steel, y is used to present the neasurenment val ue of
pul | -push links after being defornmed. In one exanple, his about 2 mmto

3.0 nmmy is about 4mm Referring FIG 3 which shows a netal |ink nmechanism
for opening and cl osi ng wi ndows according to an enbodi nent of the present
utility nodel. The rretal i nk mechani sts is typically assenbled with

struts, ﬁo cal w %nggfﬁ I '1'?1‘&? Irﬂgeﬁ?nfs’%%B%&Fgfaz 3mm and a

width of e Ive e nmetal |ink nmechani sm
consi sts of a plurality of |inks haV| ng di fferent Iengt(iq and in this
enbodi méntality of knks Hawmeg differensdrasgtiaen anmpr ithisgin Hilinks 1 to 4,
a C shaped guide groove 5 and a slider 6. The slider 6 is Ilnlted to slide

al ong the fHsh ﬂné&ﬁ'a%@srﬁr%ﬁr@ym@mlpﬁam&hshﬁc@rletd ar aabl e connecti on
poi nts where t | -push I|inks are coupl ed vmth each other or the

oo Py e ar s sobn e, wit The Sl b Ml fhighs comecti on

respectively, which is the deformation area. In contrast with that in FIG
| ., it alesngnhar®-shalpdd ghidergrioovednpri sed of two segnents of arc and the
edge of pull-push 1link. The deformation of the arc fold generated in
def er e@ix‘ifo?ﬁ?s C are turnable connection points where the pull-push

links are coupled with each other or the pull-push links are coupled

with the slider by movable rivets'connection. There is an arc area P

in each of the pull-push links 1 and 2 respectively, which is the

deformation area. In contrast with that in FIG. 1, it is an arc fold

which is comprised of two segments of arc and the edge of pull-push

link. The deformation of the arc fold generated in deferent cross

section along the direction of length of pull-push link is more

complex than that of straight fold. It is proved that the rigidity of

whole link mechanism and the ability of supporting for windows are

improved not only in theory but also in practice.

A strip area Q marked in each of the pull-push links 2 and 4isa

convex deformation which is often used to improve the rigidity and

the ability of anti-deformation in metal structure.

Referring to FIG. 4 which further shows the arc fold of FIG. 3

according to the present utility model. An arc area P circled by

ABEFA is use to denote the deformation surface which is partial

conical surface. AB and EF are not in same plane, but at two



section along the direction of Iength of pull-push link is nore complMAR 2|
than that of straight fold. It is proved that the rigidity of whole link
mechani sm and the ability of supporting for wi ndows are inproved not only
in theory but also in practice. A strip area Q marked in each of the
pull -push links 2 and 4 is a convex deformation which is often used to
inprove the rigidity and the ability of anti-deformation in netal
structure. Referring to FIG 4 whi8h further shows the arc fold of FIG 3

accofd' %ttspcﬁ Acesnh Lﬁéflefér}i gﬁk \A}]l‘fé}e?dr% AP Ro&iG] QeitPy ABEFA is

use to Fet1 OR S Ur Is r) partial conical surface.
AB and EF are not it-i sanme plane, hut e nts f arc having
def er ennuleplghiegraeriseploline hesgeen A thﬁ %ﬁ’ﬁf?% EORKGent s of |ine
between AB and EF is a partial conical surface. Referring to FIG 5 which
i s a sigggfadeew showing a pull-push link with an arc fold, since Pis
conical surface, the width Wis used to denote the width of deformation.
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abilities of anti- defornatlon and of supportln are. inproved. Half coni cal
angl e Witlsea arc foldssince Rés epnicpl swéag W is used to

denote the width of deformation. The deformation of the arc fold
according to the present utility model is larger than that of the
straight fold shown is FIG. 2, therefore the abilities of anti-
deformation and of supporting are improved.

Half conical angle & used to present the oblique degree of the
conical surface can be selected from a wide range. & may be varied
from 20° to 90°, such as 30°, 459, or 60° and so on. When I is 90e,
the surface of P is changed to cylindrical surface which is also fall in
the scope of the present utility model.

Referring to FIG. 6 which is cross section of the pull-push link with
a convex portion, it is a relative large deformation that the pull-push
link which has a thickness of 2mm and a width of 16mm is formed
with a convex portion which is of the shape of strip or arc to improve
the rigidity of pull-push link, for example, the height of the convex
portion is 1-2mm, the width is 8-10mm.

In an embodiment of the present utility model shown is FIGs. 3 to 6,
the length of long pull-push link 1 is about 21cm, the length of long

pull-push link 2 is about 20.8cm, the length of the strut 3 is about



coni cal surface can be selected froma wi de range. 0 nay be varieg fr@am ?ﬁﬁtj
to 90, such as 30 or 60 and so on. Wien 0 is 9 the surface of P is chang
to cylindrical surface which is also fall in the scope of the present
utility nodel. Referring to FIG 6 which is cross section of the pull-push
link with a convex portion, it is a relative |large deformation that the
pul | -push link which has a thickness of 2mm and a width of 16mmis forned
with a convex portion which is of @he shape of strip or arc to inprove the
rigidi f i u nkruf 8" 7.5&8 hBkabhged of I8 convex portion
is 1- Z?T%nn?’tﬁ%ie&]&?ﬂ%thg nﬁn@ IIS?(gggiel%o%l ment of the present utility
nodel shown is FIGS- 3 to 6, Ien h .of link 1 is about
21 cm shapefleifdr BPOVERGS E&tﬂlt gh Fik‘e%g{ gsﬁﬁpréols h‘?ﬁ’u‘i he length of
the strut. 3 is about 8cm the Iength of the strut 4 is 7 about 7.2cm
the | eBgsdmothEthidiansd eubult-grsiolieks issatahtunBac the width @hgt h of sl i der
6 i's about 5. 5cm the thlckness of pull-push links is about 2nm the width
push II %b Y omm In t he novabl e frane showmn in FIG 3,
onIy pﬁ'Hl B‘Ug?i and are zigzagged with an are fold, pull-push
links 2 and 4 are deforrred with a convef< 8 t|onh r‘i{ ac ﬂd%ne or nore
pul | - ple ithe imreaklgrirame shown in FIG. 3, only pull-push links

are zigzagged with an arc fold, pull-push links 2 and 4 are deformed
with a convex portion. In fact, one or more pull-push links can be
selected to be zigzagged with an arc fold. A pull-push link can be
formed only with a convex portion, such as the strut 4, or can be not
only formed with a convex portion, but also zigzagged with an arc
fold, such as long pull-push link 2.

The zigzag with an arc fold according the present utility model can
be manufactured easily, and the rigidity and the ability of

supporting of the link mechanism can be improved greatly.



selected to be zigzagged with an arc fold. A pull-push link can ge Jhﬁéqﬁﬁ
only with a convex portion, such as the strut 4, or can he not n( r4¥8%
with a convex portion, but also zigzagged with an arc fold, such as |ong
pul | -push link 2. The zigzag with an arc fold according the present utility
nodel can he manufactured easily, and the rigidity and the ability of
supporting of the link nmechanismcan be inproved greatly. 7 MAR 2005 WHAT
IS CLAIMED: 1. A netal |ink mechani smfor opening and cl osi ng wi ndows,

whi ch consists of a plurality of _links, includes pull-push links, a guide
groove and a slider, said nenber s’ are novably coupled w th each other by
rivets, characterized in that pull-push links are formned with zigzags in

t he fygnAr isefiamiep:f ol ds of which deformation Surfaces are partial conica
surfaces(P). 2. A netal |ink nechanismas claiml1, characterized in that
one or nore pull-push links are formed wth zj i formof arc

fol dst.  3A metahinkanechanim PR %‘Hfﬁ%‘"%‘i‘"&%‘g%si“)’“'“@%éﬁsg%t & rgipizuttabgtyioﬁ t hat

pul | RS Rciides bo-REetinka argoide wiobve and a slisley e3id PeMbarpAE QPVabYLOUREet al | i nk
mechan] sm,as,_cl aim 1 ] bkt e Winlzigzasmi waferangl e of t he
coni 4 &gy 5%&Tfmﬂ?asél gﬁ%3%¥§$§mcan be.selgeted froma wide range of

20" tohar® fids of which deformation surfaces are partial conical surfaces(P).

2 A metal link mechanism as claim 1, characterized in that one or more pull-push links are

jormed with zigzags in the form of arc folds.

3 A metal link mechanism as claim 1, characterized in that pull-push links are formed with a
convex portion{Q}.
4. A metal link mechanism as claim 1, characterized in that the half conical angle of the

conical surface{P) of said arc fold can be selected from a wide range of 20° to 90°.

5 A metal link mechanism as claim 1, characterized in that said number of links can be

chosen from the group consisting: four, and five.



5. Anetal link nmechanismas claim1, characterized in that said nu
l'i'nks can be chosen fromthe group consisting: four, and five. 28%%@5
OF THE DI SCLOSURE A LI NK MECHANI SM W TH H GH RIA DI TY FOR OPENI NG AND
CLOSI NG WNDOAS A metal [ink mechani smfor opening and closing w ndows,
which consists of a plurality of links, such as four-links or five-Ilinks,
conprises pull-push links, a guide groove and a slider which arc coupled

with each other by rivets, wherein8one or nmore pull-push links can be
zi gzag Q&@F?ﬁﬂﬁﬁc@b% fh deformation surface is partial

coni cal , ith a convex portion additionally.
Therefore, the netal |ink nmechani smhas inproved the abilities of anti

deformati on and of supporting and is easier to be manufactured.

A LINK MECHANISM WITH HIGH RIGIDITY

FOR OPENING AND CLOSING WINDOWS

A metal link mechanism for opening and closing windows, which
consists of a plurality of links, such as four-links or five-links,
comprises pull-push links, a guide groove and a slider which are
coupled with each other by rivets, wherein one or more pull-push
links can be zigzagged with are arc fold of which deformation surface
is partial conical surface, and can be formed with a convex portion
additionally. Therefore, the metél link mechanism has improved the
abilities of anti deformation and of supporting and is easier to be

manufactured.

FIG. 1



