| MPROVEMENTS | N AND RELATI NG TO FRAMES AIW,;%;Q@ESI ON SECTI ONS
FOR. FRAMES The invention relates to a frane. 1In r'PPliﬁﬁmem bhéet
not exclusively, this invention relates to wi ndow door or internal
partition frames for buildings, being lighter in wei Bate:andt aqst ronger

t han existing franes. Known framds are usually mad€ of al umi nium
alloy or a plastics substance, and are usually forned by the conbining of a
series of separate extrusi OIMPROVEMENTSOIMWND RELATINGt years, there has

been some concern t hpd FRAMESAND EXTRUSION SECIIONY FORFRAMENY enough to
prevent buckling of the frame and falling out of any acconpanyi ng pane

during an earthquake or when exposed to strong wi nds or that the franes are
not able to acconodate m nor buckling. One nmethod whi ch has been enpl oyed
to avoid this pr&l%lgemis. to nmpke the fraﬂe extrusion sections thicker so

that they will bdDEdRYsTHoR Telates te 3 frame. s {n pyticnlapbut ngt exclusively, tus o5y ¢ s
. hey wil be ' ! f _ 5T esy |
i1 a STONi figfakifiod RAAEERS wilich Botdrdltierdi) paRRA R EnY fof BRiIARBY] Beitly T A

The obj ect 'S Invention is t ore to overcone t

di sadvant agéighter inlwleight ahd/oe strongeatthdreexdistingdframesvi de 't he public with a
useful choice. According to the invention in the first aspect
there is provided a wi ndow door frane conprising of a plurality of |oad

di stribution meaggoandframed %%{shil}?rsﬁlfadé bﬁﬂﬁnﬁﬂlﬁﬁyﬁlog'n%ﬁfﬁng%%ub Lifgat

| east 50% of the extrusion sections, In cross-sectl e a close
pol ygon shapee usually formedtby theciombiniog tofi@ serieeof separateexthwsionesestionsaspect

‘there is proyvided a_sliding w pdow dqor arrangenent I Sing a urality
of frame oxFATEE 1o devdns tears, fefohis Sren Saime POBCRAH pat b rae? fuftoftly fuse

sections, i BrechdtStrong Enb@sh to prebétd duskiflgosatie BanmeOA MllARcout dfAnyherein a
plurality of two-arnmed inSerts for the extrusion sections are provided for

f orm ng t he aceompanyingfpang dlusing an garthgnake or when exposed to strong winds or that the
2 frames are not able to accomodate minor buckling. One method which has been
employed to avoid this problem is to make the frame extrusion sections thicker so that
they will be strong enough to resist buckling. However, this results in a significant

increase in the weight and expense of the resulting frame.

The object of this invention is therefore to overcome the above disadvantages or

difficulties or at least to provide the public with a useful choice.

According to the invention in the first aspect there is provided a window/door
frame comprising of a plurality of load distribution means and a plurality of frame
extrusion sections, wherein at least 50% of the extrusion sections, in cross-section,

include a closed polygon shape.

According to the invention in the second aspect there is provided a sliding
window/door arrangement comprising a plurality of frame extrusion sections, wherein
at least 50% of the extrusion sections, in cross-section, include a closed polygon shape,
and wherein a plurality of two-armed inserts for the extrusion sections are provided for

forming the corners of the arrangement.



According to the invention in the third aspect there is provided a

w ndow/:door frame arrangenment conprising a plurality of |oag dj defiént @heet
nmeans, a plurality of elongated sections, and a pl uraITh‘?'%ﬂ'et{ﬁg)idédrened

i nsertion nmenbers, each insertion nenber being inserted at | east (partially
inside at least two el ongated sections of 2the frame to %ﬁkn1a+ QJQBr of the
frame. According to the invention in the four? aspec here is
provi ded a wi ndow door frame arrangenent conprising an outer frame at |east
part of which is attachable to an internal or external profile of a
bui l di ng, and at | east one pane supported by the outer frane or an inner

franme, wherein tHecpeding fosthedsyention dn ghesipirdnspest ¢here limproyided sewindowy/ddorane,

wheel  wher ol rEEmen? findisind R Huplif ok isRHOUEH ol SbuRBR b2l g
axi s of theelngated sections, and £\phiility o tivo-aried filkeéfivn 1B8mbérs] Sfthfinédriioms pect
there is provided a w ndow door frane arrangenent having at |east one

frame, at | &embesbeinginsertednd least partighy insider atdeast bye elongated seatioas of¢he i ent

menber havi t. | t e tion receivable by part of the frane
and at least 0O emf@@ea &é@ I?J\;/f'!ri\% portion having an end distant fromthe

anchor portion, such that in use, the resilient nenber is arranged so that
the force receiving portion conpresses and/ or bends in response to a force

to the distant edcordingithedpvention in the fourth aspect thereis prexided acwindaw/daos
h i : A
ocel ves. t niteiEaegieceRlootining o Siler AAMACA lede) Baid F (il fs Miral A/ ©

frame or paisetai ohestertiabpicfilé beafbuilding| endavieay ane pah® supported Gy rthé ohifee nt
menber . According to the_ inventiqgn in the sixth aspect there is

provi ded a Famecqy ¥binner frame, Mhergiy thecpane ds resilicnt displacendls rglative the optert s,
wherei n at t S a4 re s . i on
e i RS SRR oRRE 6 RS L ha S b SR
2a whefebyathe iooter tfrankéher inneefrhineris movable atmmgethe otatipg akistofiehe | S
provi ded a frane arrangenment conprising an outer franme at |east part of
which is at™€ghble to an internal or external profile of a building and
conprising at | east one pane supported by the outer frame and at | east one
i nner frame supporting a pane, wherein the pane and inner frane are
resiliently displAacentigto thedhvention dn thecfifth agpect thereeis prowidedaawindowfdeobei ng
slidably novable in the i]aglne of . the ouyter fatg{re, and V\/ner%i n.the i nner
fram is redrmeATageRieat il Bl least ons drame,  HISHH; 0BF PRRG,ABS IGASE OBR. of ¢ he
frame arrangggkdh member, the resilient member having at least one anchor portion receivable by
part of the frame and at least one force receiving portion having an end distant from
the anchor portion, such that in use, the resilient member is arranged so that the force
receiving portion compresses and/or bends in response to a force to the distant end via
another part of the frame or by the pane, wherein the resilient member also forms a
seal between the part of the frame which receives the anchor portion of the resilient
member and the part of the frame or pane which contacts the force receiving portion of

the resilient member.

According to the invention in the sixth aspect there is provided a window/door
frame arrangement comprising a plurality of parts, wherein at least two of said parts
are secured to each other by connection means which are surrounded by buffering

means.



being further provided with a resilient contacting nenber contacting at
| east part of the inner frame and at |east part of the outer frane, the
i nner franme being supported by a track provided by the outer frame and

wherein the track is received by an at |east partial ¥ {Fﬂé 9@9!
mounted on the inner frame. Pref e2& ed enbodi rre'ﬁtlgwg% e esh
w Il now be described, by way of exanple, with reference t h&

acconpanyi ng drawi ngs, in which: Dﬂe’cor%" lfo t he

invention in the seventh aspect that is provided a franme arrangenent
conprising, an outer franme at |east part of which is attachable to an

nternal of ext eyabe il e iffepfiol h I e 4B Bleks I Phoiieh §3Bmene_pane

supported by the o rane an r at lea ane supporting a
pane, wher eatrahgementcomprisingrani outer framerat leastrpast off which \is aitachhble aalahe
i me being slidably nmovable in the

bl ane of t nIERRELST SHEFRel DRI ha bEIInE 00 CAMEFISRE AdeasCOTRTIe, WRpeyed by
ber ho 1 ar i G irkfic 4B of et odd BRE: Pk hiptFaf a plfle, WMTBIRARE BAACHRY
et T e, bel g Sunporten by ot s ack orovded by tne outer frane and.
wherein t hebGipg@Ediﬂii Rr‘&‘??’ésf;e@ytbﬁlp eé’% ‘f“‘e%&t?r %&mﬁy %H‘r?’h?@tgl the dnmer frame is
mounted on }%ﬂiénﬂng%{licgﬂﬁe rehﬁ¥e the odﬁfre[frﬁﬁé 32 \/r?lgi?ggf ﬁ%rﬁa?né){lﬁ%ﬁh%nieﬁi’e”t ion

wi |l now be descr y way of exanple, wt rence to
acconpanyi nbeidg furthersprovided/withha resilient contacting member contacting at least part of the
first e of a w ndow having a

- 3- ) Figure 1.s a odi ment
frame of ¢ nimenfiaps K atledb i of tie Suet hamer g faner e befBe SuBDciad b of
through 1ingaék frd¥fided®y the outer frame and whefkisl theltrack is received by an at least

partially resilient pad mounted on the inner frame.

Preferred embodiments of the invention will now be described, by way of

example, with reference to the accompanying drawings, in which:



F| gure 3 is a cross-section through line B-B of figure

re 4 IS a vertical section through |ine C-C of
flgure 1; Th'SSheetHaSBge“ ure 5is avariatiopn on the first
enbodi nent of a l“ll”"l""'ll wi ndow havi ng a fhisnis thé rép ﬁcé}ﬁﬁﬁﬁﬂ{%
I nventi on. F| gure 6 i8aa cross-section through A

of figure Dgfegu”ib‘?g[%a

cross-section through line B—B of flgure 15

Figure 8 is vertical section through line CGC of figure

5; . Figure9isafurther variation onthefirst
enbodi nent ndowtgaw ng..a trarre resent

invention. 20 According to the mvgﬁn&arjgwleosqvg ghaééscﬂog %ﬁlﬁ l'ine
A-A of figuifrangement comprising an outer ffame at least part of which is attadﬁhﬁlH tGahl is a

vertical section through Iine B-B of figure 9;
- 4- internal or external Pr@ﬂlc of abmildingland @nwrxsmseé least oneypanet suppored by set
of the outer frame anfigiR ] RAE 1L B Ao FERd § Moo YhaRlink Qantse '

F' gures 13D apd/bslin aTeamidl isfeSiliehdyp AisPREEADRfelive I @héouter frame, the inner frame
being slidably movable in the plane of the outer frame, and wherein the inner frame is
resiliently displaceable relative the outer frame by virtue of the frame arrangement
being further provided with a resilient contacting member contacting at least part of the
inner frame and at least part of the outer frame, the inner frame being supported by a
track provided by the outer frame and wherein the track is received by an at least

partially resilient pad mounted on the inner frame.

Preferred embodiments of the invention will now be described, by way of

example, with reference to the accompanying drawings, in which:



suitable for use in a frane of the type shown in

figures 1-11; : Figure 14 is a second enbodi nent of a
wi hdow havi ng ' a frane of the present invention; 10
Figure 15 is a cross-section through l-ine A-A of figure

12; - Figure 16 is a vertical section through line B-B
of . 'g[l & 1% a first embodlmem of a window haQH&8 17 and 17a
are a vertical cross- sectl 0 throug \aneeI sui tabl e
for use with the frame of %hep fio _|nvent|on.
Figure 18 is a cross-secti W“'t’l‘? ngﬁn{}élrlatlon on the

second enbodi nent of a wi ndow having a frane t he
present invention. 20 Figure 2 is a crOSSﬁcgmmegf figgugh lige Apfe of
cross-sections through a set of wi ndow frame
extrusions suditable for usBgum la frane of the type
shown in figures 14 - 16 and 18; Figures 19s-19w are
cross-sections through w ngpiwe 3 is a cross-section through Hred®MB &X4igussi ons
suitable for use in a frane of the 25 present invention.
-5- Iﬂ gures 20-23 and 25-30 are cross-sections

t hr ough

Figure 4 is a vertical section through line C-C of
figufe 1;
10 | Figure 5 is a variation on the first embodiment of a
window having a frame of the present invention.
Figure 6 is a cross-section through ]ine. A~A of figure
5.
Figure 7 is a cross-section through line B-B of figure
15 Cs
Figure 8 is vertical section thréugh line C-C of figure
5; | | 3
Figure 9 is a further variation on the first embodiment
of a window having a frame of the present invention.
20 _ Fjgure 10 is a cross-section through line A-A of figure
9.
Figure 11 is a verﬁcal section through line B-B of

. figure 9;



seals suitable for use in frames of the type shown in 5

figures 14 - 16 and 18; Figures 3la - 31d are
cross-sections through fixed ' pane arrangenents of the
present invention; "Figure 32-35 are cross-sections
through seals suitable T for use with a franme of type
shown in figures 3la- 10 31d; - Fi gure

36, is a cross-sectional Vigwest Raculpn drearess SCCUOHS through a setof  penbers
suitable for use with the frane of the present

i nvention; window frainglexausidn Issctmnplsmmb\l'e éw ¢ id he brace
menber of 15 Fi gure 36; Fi gures 38
and 39 are cross-sections gl ¢ 1RO tye@WSwn in figures 1 - 11; t hrough brace
menbers of the present invention. Fi gures 40 and 41
are cross-sections throu 0 0 X he frane of
the inventi oi show ng su??é%“\rgs H}b' 13h and 24 are cross-se&%c%s Ottﬁeﬁ%’ menber
arrangenents; : gure 42 is a_vertical section through a
insertion suitable rf}%rrrﬁéfr ipfa dFns, 8 S8Rt tYPHVERAYVR oA

Figure 43 is an end view of the insertion nmenber of :

figure 42; flgures 1-11; -6 -

Figure 14 is a second embodiment of a window having
a frame of the present invention;
10 Figure 15is a cross-section through line A-A of figure
12;
Figure 16 is a vertical section through line B-B of
figure 12; -
Figures 17 and 17a are a vertical cross-section through
15 " a wheel suitable for use with the frame of the present
invention.
Figure 18 is a cross-section through a variati6‘n on the
seéond embodiment of a window having a frame of
the present invention.
20 Figures iQa - 19r are cross-sections through a set of
window frame extrusions suitable for use in a frame
of 'the type shown in figures 14 - 16 and .18;
Figures 19s-19w are cross-sections through window
- frame extrusions suitable for use in a frame of the

25 present invention.



Figure.44 is a top view of a insertion nenber of : figure

42; 5 _ Figure 45 is a cross-section through |line A-A of
flgure 42; Figure 46 is a detail
of circled sectlon 1 on figure 42; -5- Figures 47-49 and
49a- 49f are insertion nenbers suitable for use in a
frame of the present invention; 10 Figure 50 is a w ndow
having a frame of the inventi on

Figure 51 is an enl argene [ sect

of Figure 50; Vigltes 289237 '&ﬁ?gc}’g “rgss\/sgf:‘f(?'@a‘f’mélghtl on through

line A-A of 15 (1; ; Fi gure 53
isaviewin a direction éﬁalélb\“&h‘% fo“*e "‘ ‘frames of the type shownfipgyre 52:
Figure 54 is an enlarged view of the circled section 12

in Figure 505 20 figures 14 - 16iagdil8; 55 is a vertical section through

| ine B-B of Fi gure 54; Fi gure 56
is an enlarged view of therighres!Nd S8¢4IL8 chkss-sections thmugh fixed of

Fi gure 50. Figure 57 is cross-section through Iine CC
of Figure 25. pane arrﬁr@gemems of the present invention; '

-7-

Figure 32-35 are cross-sections through seals suitable

for use with a frame of typé shown in figures 31a-
10 _ 316;

Figure -36; is a cross-sectional view through brace

members suitable for use .with the frame of the present

-invention;

Figure 37 is a plan view of the brace member of
15 " Figure 36;

Figures 38 and 39 are cross-sections and plan views

through brace members of the present invem:ion.

Figures 40 and 41 are cross-sections through a portion

of. the frame of the invention showing suitable
20 connecting member arrangements;

- Figure 42 is a vertical section through a insertion
mémber of the present invention;
Figure 43 is an end view of the insertion member of

figure 42;



Figure 58 is a vertical section through [ine DD of

Figure 56; 5 Figure 59 is an enlarged view of circled
section 14 of Fi gure 50; - Figure
60 is a cross-section through |ine E—E?of Figure - 59;
Figure 61 is a viewin the direction of arrow b of 10 '

Fi gure 55; Figure 62 is an enlarged view of the
circled section 15 of flgure 56;

Figure 63 is a cross-section through line F-F of Figure

29: 15 Figgta 4468 3 dom Weay taf calinsgelian sembar oligh |ine G G
of ' Figure 62; _ Figure 65 is a
view in the direction of ﬁgumw#litﬁ figure 64;
Figure 66 is a cross-section through Iine B-B of figure 20

65; 5 Fl'gug@wxs@7crb§s-@cﬁm&ﬁo§g-tfpﬂ;ﬁeoﬂ-/§ bf gpl 1ine J-J of
Fi gure Figure 68 is a
vertical section through h@e Ilne K- K of Fi gure 50;
25 - '

Figure 46 is a detail of circled section ] oﬂ figure 42;
Figures 47-49 and 49a-49f are insertion members
suitable for use in a frame of the present invention;
10 : ' Figure 50 is a window having a frame of the
invention;
Figure S1 is an enlargement of the circled section 11
| of Figure 50;
Figure 52 is a vertical section through line A-A of
15 - Figure 51; |
Figure 53 is a view in a direction of arrow A of
Figure 52; .
Figure 54 is an enlarged view of the circled section 12
in Figure 50;
20 Figure 55 is a vertical section thr_ough line B-B of
Figure 54;
Figure 56 is an enlarged view of the circled section I3
of Figure 50.
Figure 57 is cross-section through line C-C of Figure

25 56;



-8- Figure 69 is a cross-section through a w ndow
havi ng a frane of the prior art; 5 :
Figure 70 is a vertical section through a w ndow
having a franme of the prior art; -7 ' Figure 71 is a
vertical section through a wheel suitable for use with
the frame of figure 70; ' Figure 72 is a cross-section

t hrough a brush as 10 used in the frames of figures 69

and 70; ~ Figure 73 is a cross-section through a fixed
wi ndow pane in a franme ofFighe p¥iip@a eartical section through line D-D of Referring to

the drawi ngs, a first enbodi nent of the invention in the formof a

wi ndow frame is shown in Figgtw 6 1 - 11. 15 The technol ogy descri bed
could of course be used in a door frane, or a partition etc. As

sl'iding windows require agyapceslisAnbnla@ed view of ciedéd b&hion 14 @¢hnol ogy,
figures 1 - 11 all show sliding windows and the concepts enbodied in

t hese wi ndow exanpl es ar ep; %pcdS@ave been, equal ly applicable to
- sash, hinged or any .other gype of wi ndow, door 20 or partition, etc.

The franmes are lighter, but as_strong as existing.. -~ Jfranmes which
results in a significant Fé’d‘tﬁ‘b?‘?&?r? ‘irassfs‘r‘iﬁt“ﬂ}r@'ﬂ?ﬂg%df“etﬁig of Figute material s
required. The strength of the franes derives froma nunber of
features of the frames, e&®h working independently to i ncrease the
strength of the franmes, and which in conbination result 25 in a
surprisingly |ight weight Fagigle 11 gng vidwn@ouhd dasetionSofrerrol b of t hese

features are shown in figures 1 - 11.
10 ~ Figure 55;
| Figure 62 is an enlarged view of the circled section I5
of figure 56;
Figure 63 is a cross-section through line F-F of Figure
29;
15 o Figure.64 is a vertical section through line G-G of
Figure 62;
Figure 65 is a view in the direction of arr{)w C of
figure 64:
Figure 66 is a cross-section through line B-B of figure
20 65;
| Figure 67-is a cross-section through line J-J of Figure
50;
- Figure 68 is a vertical section through the line K-K of
_ Figure 50; / |

25



9 Figure 1 shows a wi ndow frane generally indicated

at 100 having an upper fixed pane 110 and two | ower novabl e panes 5
120. The fixed pane 110 is surrounded by an outer frame having a top
section 130, bottom section 140 and sige sections 150. The novabl e
panes 120 are al so surrounded by an outer franme forned of atop
section 140 (the sanme as bhgottom section 140), side sectjions 150 and
bottom section 160. The noVaHESLIPaRSIOssAGCUMethaonah hwindoprhaying 10 i nner
frame having a top section 170, outer side sections 180, inner si de
sections 185, and bottom seframens thopriormarg; secti ons of the frame are
extrusion sections which are illustrated in cross-section in . figures
12a - 12u. 5 Figure 707Uk Nd R@rti@W sb&idn oBel Whidely 1s a
cross-section 15 through line A-A of figure 1, the sides of the -outer
frame 150 are for f t ' responding to that shown in
figure 15h. The OE?%P’R‘ iagggﬁ?é%qg# B}tqﬂggllrlhner frames surrounding the
panes 120, are formed of_ . an extru?i on ¢ rreshp'ongi to that shown in
figure  15e. The i nridRusi’dds 2 VgHIcat secan fypugh 3 v FFEg“‘ ¥ formed of an

20 extrusion corresponding to that shown in figure 151. The panes 120
are- shown as bei ng doubl e f§F aseewithdhe fgmecffigwre 78; pane of single

t hi ckness can al so be used. . , _ T
' - Figure 72 is a cross-section through a brush as

10 used in the frames of figures 69 and 70;
Figﬁre 73 is a cross-section through a fixed
window pane in a frame of the pri()r art;

Referring to the drawings, a first embodiment of the
invention in the form of a window frame is shown in figures 1 - 11,
15 The technology described could of course be used in a door l'rzimc,
or a partiiion etc. As sliding windows require advanced seal and
extrusion téch_nology, figures 1 - 11 all show sliding windows and the
concepts emquied in these window examples are, and hzfve beeh,
equally applicable to sash, hinged or any other type of window, door
20 or partition, etc. The frames are lightef, but as strong as existing
frames which results in a significant reduction in the amount of the
materials required.  The strength of the frames derives from a
- number of features of the frames, each working independently to
increase the strength of the frames, and which in combinatipn result
25 in a surprisingly light weight and strong window frame. Somé of

these features are shown in figures 1 - 11.

2T,
.



- 10 - , The wi ndow panes are held in the sides 180

and : 185 by resilient pane support nmeans conprising seals 220 which
vary 5 i n shape, depending on the nunber and thickness of the panes
120, see the shapes shown in figyres 13b - 13d. The seals 220 are
hel d in place by arns 260 of sides 180 (see figure 12e), the seals
and the arns 260 being of correspondi ng configurations, so that once
t he seals are positioned within the arns 260, they are difficult to

10 di sl odge. The seal s be, sl i dably engaged within the arnms 260 or,
as they are resilient, pus iéarq %F@%%W{th?ﬁ’ P eePerHY Bdicaedah. The
seal s 220 not only hold the panes 110, 120 in place, but act as a

buf fer so that fd0Qdadngahaippemiixed paneol10candcvt fostes dnamablehmnpoi nt s at
whi ch the panes contact the pane supports, as in known franmes, but, 15

by virtue of & he1p@siThe €ixee pahe 1 1®RissRdoundddShyabs auleedrait RREhesPr ead
al ong the length of the seals. To assist in both the.force distribution

seal ing fuNCt FoN,, LAGHEB0S pBiGheLaRbY 180 SulOGdP deklon080P! 9 Whi ch
Cé)S (0] 5 e. Ofl t he pane. :

contacts both faces t he pane and one si _
230 T ecei ved by PTERERE S0 HE R SErocRT Ry e o E ey ana
protrudi ng outwardly so that when the inner franes surroundi ng the
Wi ndows 120 are @romsestor é40 (Jhe pamepns battipm sectipy 190, side sectiong 80 r ecei ved by
recesses 250 in sides 150 (see also figure 12h).
and bottom section 160. The movable panes 120 are each held in an
10  inner frame having a top section 170, outer side sections 180, inner
side sections 185; and bottom sections 190. The sections of the
frame are extrusion sections which are illustrated in cross-section in
figures 12a - 12u.
Turning now to figure 2, which is a cross-section
15 through line A-A of figure 1, the sides of the outer ffame 150 are
formed of an extrusion corresponding to that shown in figure 15h.
The outer sides 18.0 of the inner fra'm'eé surrounding the pz‘;nes 120,
are formed of an extrusion cor_responding to that shown in figuré
15e. The inner sides 185 of the inner frames are formed of an
20  extrusion corrésponding to that shown iﬁ figure 151. The panes 120 -

are shown as being double glazed, but of course, a pane of single

thickness can also be used.



In the two centre sides 185, a further seal 270 is provi ded (see
~figure 13g) which is received by recess 280 in the sides 5 185 (see
figure 121), legs 275 of which extend outwardly to abut an adj acent
side 185 when the sides 185 meet when ifyjer frames are in . a cl osed
position as shown in figure 1, When the inner frames
are in a fully opened position, the seals 270 woul d abut sides 180.
The seals 270 performthe 10 function of preventing the sides 185 and
180 from hitting agai nst each other along with a sealing and

insul ating function and a flbe adndow panesdirg theldoimt thesidesii80 ianth by reduci ng
the |l oad on the points where the sides 180, 185 contact each ot her.

Al the seal s ar egholFeliddt pane support nfe@sd tdn@tisif@éaals 0. whidiPvary
The frame 100 may optionally be provided with a further” external

frame 200 suppor tj ng, an gk&ﬁﬁﬁgt&gglr@r@gb%g%d thigkness of the panes 120 The

extrusi ons maki ng up 't he i nse rame orrespond to
t hose shown in figure 15m_ The i.nsect q%iri [ i scussed further
“below. 20 sbe ne s}’apes SI?W"d? Z’égt”retso ; e'dﬁgcde tthf ﬁ’fﬂﬁt?eﬁ" B¢ HE’fﬁr ess points
on the outer frane, angotg nmake [t easier to fix the frane to a
bui | di ng, the in placg by 2Em3 g00 ok sigee 80 G5¢ figyroliaetheiealn and Beace or
braces 290 (see al so figures 36-39) having extensions 295 which
correspond i n shapmst260 being of apmes@Bdingncanfigemtivh§) fosdrt baguthe 12h) . The
sides 150 of the outer
seals are positioned within the arms 260, they are difficult to
10  dislodge. The seals may be slidably engaged within the arms 260 or,
as they are resilient, pushed into position within the arms 260. The
seals 220 not only hold the panes 110, 120 in place, but act as a
buffer so that force on the panes is not concentrated at the points at
which the panes contact the pahe supports, as in known frames, but,
15 by virtue of the resilience of the seals, is absorbed by and spread
along the length of the sealé. To assist in both the force distribution
sealing functions, the seals preferably are formed of one pﬁ:ce which
contacts both faces of the pane and one side of the pane.
Between the inner frames and the outer frame, is an
20 abutment seal 230 received by a recess 240 in the sides 180 (see
figui'e 12e¢), and protruding outwardly so that when the inner frames

~ surrounding the windows 120 are in a closed position, the seals 230

are received by recesses 250 in sides 150 (see also figure 12h).

e}

%,



Sl frane are hot directly attached to the building as is

“normal |y the case, but are instead slid onto the extensions 295 of

t he braces 290 5 which braces 290 are then attached to the buil ding.

The braces may be formed as one or a plurality of pieces and nmay be
any shape - which corresponds at_lpast in part ‘with the shape of the
si.des of the ~ frame and in part wwth the shape of the part of the

buil ding to which-. ' it is to be attached. 10 The

|l oad on the entire frame is also reduced by the use of the braces
290. As the frame is not connected to the brace b any rivets, etc,
there are no points at whilgihe feo comee. Hides 1. far fanthecseal 270 is concentrate,
and thus the load is spread throughout the frane. Further, the

frames are not bprokidedi(sby figiwe 13gpebichd$ rezeivedt by retess2Rhin tHbsidesl | ke -
attaching the frame to a building, or by attenpts to adjust the

franme to an gneves gey figae 12Batdpe 275 feviiEReReh@BuRRrddit bRt O
account for. uneven walls, and the brace takes the inpact of any rivet,

ete | eaving t e Rlatidy {85 Gieh HEUREOTEE thobPuONNRE! rdinbfab vl | S

of the frame. Thus, the braces contribute signiticantly to the overall 20
strength of the fra by.reducing t.he nunber of force concentration
points in the fr%ﬁlgg‘re%ﬂ)émé’f‘aaéesbo‘gpén B%biy fornmed from al unini um
metal alloy or a plastics substance. Different braces nmay be used for
di fferent sides of the fraffben thedBnarcsgraesprgiing fulhe openedipesitian,
extrusi ons used. :
the seals 270 would abut sides 180. The seals 270 perform the

10 function'of preventing the sides 185 and 180 from hitting against
each other along with a lsealing and insulating function and a force
distribution funct_idn by reducing the load on the points where the
sides 180, 185 contact each other. All the seals are formed of a

~ resilient material.

15 " The frame 100 may optionally be provided
with a further external frame 200 supporting an insect bafrier 210.

The _extrusioﬁs méking up the insect barri_er frame 200
corréspond to those shown in figure 15m. The insect barrier is
discussed further below.

20 - In order to reduce the number of stress points on the
outer frame, and to make it easier to fix the frame to a buildiﬁg, the
frame 100 is preferably_provided with a brace or braces 290 (see also

 figures 36-39) héving extensiQnS 295 which correspond in shape to.

arms 300 on sides 150 (see figure 12h). The sides 150 of the outer



- 13 - . - Referring nowto figure 3 which is a

Cross- sectlon through line B-B of figure 1, it can be seen that a
much tmore sinple 5 arrangement may be used for a fixed pane 110. The
outer frame ~sides 150 are prefergply attached again to a brace 290
and the panes 110 are attached to the side 150 by support seals 310,
whi ch are connected to sides 150 in a manner which will be descri bed
further ‘below. 10 ' Figure 4 is a vertical section

t hrough line C C of Sta i,ng at the top, .the top section
130 (see al so fi G are not ‘Lffgﬂy aé‘f‘c‘feﬁe el?‘g]ﬁ%ﬁ S 1% %fpé’}ﬁuﬁ ‘Sﬁl tably held
agai nst a buil di ng b}(’ . use_ of a brace 290. The brace 290 has two

ext ensi ons 295  case, bubreriagprshalicheni@i the exteesians 2950k hadirargs 2P8m si de wal |
130 and a 15 further extension 295 corresponding with the base of side
130. 5  which braces ZB0erre ien ustached b dwrbuildirg. g The bidebs fray s si de 140.
In this enbodi nent, side 140 suitably has three downwardly dependi ng

l egs 320 form ng bTeV‘B GaREbRRME oM PlurBRgSofl Be6dsSnnay be an S@pk of the two
top sides 170 of thé i nner frane?mgwg mﬁer top a& S|ydes 170 cont act

the outer top S| “%Hellgor\’%sggr%({s a%'léasﬁgt?ﬁg%ﬁicthé @Qape of the snﬁgﬂgtegxﬁ?’?’o _(see

al so figure 24). c¢onn 0 which is

received in a recess 350 in mal 170Q. 0 cting npnber 330 al so
conprises a bl addrams aNdoiA PAEOViR thershape °fetheé3€‘f‘e‘?fcf§ BBS‘BP&I‘QX}’ K8 abut and

forma slidable seal with the | egs 320 of
it is to be attached.

10 The load on the entire frame is also reduced by the
usé of the braces 290. .As the frame is not connected to the brace by
any rivets, etc, there are no points at which the load on the frame can
concentrate, and thus the load is spread throughout the frame.
Further, the frames are not buckled by the impact of a rivet or such

15  like -attaching the frame to a Building, or by atterﬁpts to adjust the
frame to an uneven surface. Rather, the brace can be adjusted to
account for uneven walls, and the brace takes the impaét of ’;ny rivet,
etc, leaving the brace arms 295 undeformed to connect with the walls
of the frame. Thus, the braces contribute significantly to the overall

20 strength of the frame by reducing the numbér of force concentration
poirﬁs in the frame. The braces are suitably formed from aluminiufn,
metal alloy or a plastics'substance. Different braces may be used for
differem ;ides ‘of the. frame to correspond with the particular

" extrusions used. v



25 wall 140. The contacting nenbers 330 preferably extend along the

-14 - entire length of the side 170, but may be di sconti nuous. They
again performa plurality of functions: sealing and insul ating,
stabilising " the inner frame and,13s they are resilient, spreading any
| oad which 5 would normally be concentrated on the points at which the
sides 170 . and 140 contact, along the I engths of the contacting
menbers 330. In this enbodi nent, the wi ndows 120 are
both slidably openg@%e” The Iogfr side lﬁo of the inner frame thus
sui tably has a shap¥ CHPE 8S¥REE LoV PR LS BIFERTSPTHON gure 15d. The
side 190 10 receives a track 370 formed upon the |ower side 160 of the
out er f r dhewugh dae BrBof Bgumi ), it qancbe sega kha agmich persfsimplel y of

mushr oom - shaped cross-section having a stem 380 and head 400 (see
also figure 5  arrangédthent Th®y be asdd fraya fixed panw d18. sTiesdmet iramky spheri cal
cross-section (see figure 17a). The track head 400 is in this '

enbodi ment 15 5ig30BY QR BRIrILIY @Betneatohin © 4 Biakd beMhndad 44l (see figure
13h) held in recess 420 in wall The pad 410 shoul d be forned

90.
of a ;3?8{@%@ ﬂg&&deeaomg%iae%% 'bggﬁupgsn%gﬁstﬁos'v&rgﬁ]a@cong the track

370, al so ving at neasure si'l'rence %o a force

agai nst the wal | 19 iJ|. not be concentrated on the track head, but
Wh e 150 droontisl oo gt hman s GYHCB D e Jesaied gt bot o &

reaching- the track head 400. The advantages of using such a pad 140
are many. befgve. pad reduces the noise of noving the w ndow, the
resilience of _ '

10 Figure 4 is a vertical section through line C-C of

figure 1. Starting at the top, the top section 130 (see also figure
12k) of .the outer frame is again suitably held against a building by
use bf a brace 290. The brace 290 has two extensions 295
corresponding with the arms extending from side wall 130 and a
15  further extension 295 corresponding with the base of side 130.
| The extrusion shown in figure 15b forms side 140.
In this emb_odiment,. side 140 suitably has three dO\t‘/nwardly
depending legs 320 fo.r'ming two chambers which ends reqcivc of
each of the two top sides. 176 of the inner frames. The inner t.()p
.20 .sides 170 contact the outer top side 140 with resilient contacting
member 330 (see also figure 24). The connecting meﬁber 330 has
a head 340 which is received in a recess 350 in wall 170. The
connecting member 330 also comprises a blade portion 360 which
extends lgterally to abut and form a slidable seal with the legs 320 of

25 wall 140. The contacting members 330 preferably extend along the



t he pad can acconodate mnor deformations in the track; the pad is

hard wearing; but nost inportantly the pad directs force along its 25

| ength and thus decreases the |ikelihood of track deformation from a
concentration of force on - 15 -
the track, and thus making the wi ndow!tor door, etc) easy to use for |
a long period of tine. The pad is suitably fornmed of hard rubber or 5

engi neering pl astircclsngthablithe sitls d 70 hiewtehayr be discantimoowsai Thdy. again

If an insect -barrier is used, a suitable seal 430 (see figure 13e)

is inserted w tRifonaraplufdlly off rexdtionsi: Goal{plaSRRuthiigur®abilising  12m), and a
further seal 740 is inserted in recess 450 .of extrusion 200. Seal

430 prevents ra\],%lnffwram AR5 S e .zﬂcr}@.iﬁ&ﬂgsﬁrbﬁ%@ﬂﬁﬁ’fﬁoadmlich barrier frame

in place. Seal I rst has an 1 nsect barrier wrapped around
it, which is suitabl ri pped by teeth 735 f.ornmed o . he seal (see
figure 30) 3 anaw‘i“gH %gﬁalb};@éw% nirgled op Lhe poigy at wh:& the sides _lII() I(n _
use, when a force is applied to the panes 110 or 120, for exanple a
strong wi nd, t hed Bddongchotlong thei langtheof destoptactiag memtewn33t.ames,
concentrated on the frane extrusions and any points ‘ at which the

extrusions are connected mahBaatbodihan, bt wind®iNEI0 pabbs slidably of the
frame, but is distributed along the Iengths of the resilient seals.

The seal s ther ef Qn,8,IPEIFIRS IWAPLidRM 0 SCALIiRGLr frame thus' ARMIFHLE9 and
connecting functions, but also a force distribution

a shape cor.rcspondi.ng to that shown in f{igure 15d. The side 190
10 receives a track 370 forméd upon the lower side 160 of the outer
frame (see ligure 15i5. The track 370 is preferably of mushroom-
shaped cross-scction having a stem 380 and head 400 (sce also figure
17). The track may also have a substantially sphcri(:z'xl cross-section
(see figure 17a). The track head 400 is in this embodiment
15  conveniently received Iby a resilient pad 410.(scc.figurc 13h) held in
recess 420 in wall 190. The pad 410 should be formed of a
substance hard cnough to allow the pad (o slide along the tr.ack 37(),
but also having a measure of resilience so that a force a;ainsl the
wall 190 will not be concentrated on the track h.cad, but will be
20 distributed :nlong the length of the track pad 140 before reaching the
track head 406. The advantéges of using such a pad 140 arc many.
The pad reduces the noise of moving the window; the resilience of
the pad can accomodate minor dcformaiiéns in the track; the pad is
hard wearing; but most importantly the pad directs foree aﬁmg .ils
25  length and thus decreases lhg _li‘fgciih_ood of track dcl'nrmnliqn from a

concentration of force on



20 function. The wi ndows shown in figures 5 - 11

enpl oy the same concepts as di scussed above, but with various

di fferent arrangenments of fixed 110 and novabl e 120 w ndow panes.

- 16 - Fi gure 61shows the use of an extrusion 183
(see figure 12j) which has a recess 250 perform ng the sane function

as the 5 recess 250 in side 150. This type of extrusion is useful when a
plurality of novable planes 120 are arranged in series. It can be

seen fromfigure 11 t tions m deln

“the nunber arrang‘ér’r@ﬁ‘f aé‘ﬂdn%'ga]émgf "tWé“J&?f °8hs,Et ﬁasg@drss o suit

what ever application is requi red An exanpl e of
further variati om@nalmﬁgdpgé"@arfﬁhe pad is suitpidprdarnaedroffard eubhed or fi gures 14 -
16 and 18 which show a second enbodi ment of a frane enpl oying the
same concepts asedgdimesfengblastics and iialor thsrefore vkiy econmical.

Referring to the figures 14 and 15, instead of the seal 15 230 used in

the first embodi ment of a wiRdAYCE bAFRr iduild] Qmﬂl%]@sea] 430 (se@' fferent seal
590 .(see figure 23) is used in this frane. The 600 of seal 590

db 61 th I 1 h f
560 (see (i gur o T8 ks st e 0 ot 39%%8" 200 es Sglfich"anen ¢ noy

abut the outer frarre side_wall 530Q, can splay out alittle so as to

ensure a good sedfmhangdcifurthes seal 40 igdnserisdon faeess Héo of extrusion

200. Seal 430 prevents rattling and assists in holdmg the insect
10  barrier frame in place. Seal 740 first has an insect barrier mesh

wrapped around it, which is suitably gripped by teeth 735 formed on

the .sea] (see figure 30), and is then inserted in recess 450.

~ In use, when a force is applied to the panes 110 or

120, for example a 'strong... wind, the load is nor, as in previously
15  known frames, concentrated on the frame extrusions and lany points

at which the extrusions are connected to each other or 10 other‘ parts

of the frame, but is distributed along the lengths of the resiliém seals.

The seals therefore perform not only sealing,

ilnsulating and c;onnecting functions, but also a force distribution
20  function. -

| The windows shown in figures 5 - 11 employ the

same concépts as discussed above, but with various different

arrangements of fixed 110 and movable 120 window panes.



i nner wall 560. ' The abutnent seal 630 (see figure 20)

has al so been nodi fi ed. The abutnent seal 630 has a head 640 which
is received in a recess 650 in the sides 570 of the inner frane (see
figure 19e). 25 Rat her than the taiig-670 of the abutnent seals
abutting an opposi ng ' - 17 -

side wall of the inner frame as in the first enbodiment, in this
enbodi ment, the tails 670 of abutment seals 630 are designed to abut 5

each other, which provi desFa be%t r seal between the t i nper side
walI's of the inner frame. rigure0 shows iheuse of an extrysign 13 (seseligurego i s al so
provi ded between the insect barrier frame 690 (see figures 19m and

190), and the si dép wiich has a recess 2xhperforming b gamadugTion afhthe prevents
the insect barrier pushing 10 agai nst other parts of the w ndow frane
when under prsessuédess @ in side 150.nSEs tyer 6f extrusiirels adeful 30hdrsahel d by seal
740 (see figure 30) which is received by a recess 750 in the insect

barrier frane si ﬁxrﬁ%?-of-rrhsvable planes ﬁ?@%ﬁée8;2ﬁ%%e?[1ini srief OVt dgflpwi th an

abut mrent menber 1030 {(see figure is recelved In a recess

1040 in one side of i nsec Al k 690 ,.(see, f.igures 19m
and 190). Wen i 4 %P@sflle%ﬁgsh 1}%&%& %?)br?,r%m;en%@ﬁfngé "(e"'n'ﬁadfd%o of the -
abut ment menber 1030 is received by a corresponding recess 1020 in a
correspondi ng i ndcpumber arrangement apd shapg,of thejextgisions #ad sealelRul 1030 al | ows
the insect barrier : : _

whatever application is required.

10 - _ An example of further variations along the same
themes can be seen in figures 14 - 16 and 18 which show a second
embodiment of a frame employing the same concepts as those of
figures 1 - 11.

Referring to the figures 14 and 15, instead of the seal

15 230 used in the. first embodiment of a window frame, a slightly a
different seal 590 (see figure 23) is used in this frame. The head
600 of ‘seal 590 is r;:ceived by a recess 610 in the side will 560 of
the inner frame 560 (see figure 19b). The seal 590 has two legs 620
which when they abut the outer frame side wall 530, can splay out

20 | a little so as to ensure a good,seal between the outer wall 530 and thé
linner wall 560.

The abutment seal 630 (see figﬁre 20) has also been
_modified. The abutment seal 630 has a head 640 which is received
in a recess 650 in the sides 570 of the inner frame (see figure 19e).

25  Rather than the tails 670 of the abutment seals abutting an opposing

T

['-:n'!ﬂ-’.\.
R



to be closed quietly and not to rattle. Turning to figure 16, it can be 20
seen that the insect barrier frane nmenber 690 is supported on a | eg

1060 of the extrusion 540 which is received by a receiving nenber

1070 (see figure 29). The frame 690 cam7therefore slide along the

| eg 1060 if necessary. : - 18 -
In the second enbodi nent shown in figures 14 - 16 the w ndow seal s
760 which are received in the arns of the sides 560 and 570 and

whi ch receive the w n nes_ar g i fferent shapes t han
t hose of the fi rglfie 08| n@?\tm'%eé tgr\a“g{ioassf ltﬁ‘ntc}\ éﬁgbg’tt’t g}me("é’e@ this figures
27, 25 and 26). Note that, in_particular, ey are provided wth
teeth 770 for befvl"é?dlg‘ref‘béﬁ‘en@”bmq pEabyitment Seq'lyé:”gééﬁ desighoghto aput figure
27 is for a doubl e-glazed wi ndow, and the seals shown in figures 25
and 26 are f&r aeaihngher; gihacteprowides avhettouseabbetwaen thdtwo thinéf ident wi dt hs.
Again the seals are shaped to not be easily - dislodged fromthe arns
of the sides of #h#sbf genne&nemensert ed. Looki ng at
figure 16, which is a vertical section t hrough the line B-B of

figure 14, it can be seen Wighnbnsiaredy Maisop ov1de§erWeghle:1ﬂséd ack pad as

in the previous enbodinent, int odlnen e 1 nner frane rides
17 ana 17 The PAMEETARE 690 (sce e 51 (P a0LdHPS Bl S heal ol o 700
which is fixedly connected t he bottom side 580 of t he inner
f rame. A groove $UBTfrMenH0 and 570 Th]S prevents the mseu barrier pushing
| 10 against other parts of the window frame when under pressure. The
insect barrier material 730 is held by seal 740 (see figure 30) which
is received by a fecess 750 in t;he insect barrier frame side 690. The
insect barrier is provided with an abutment rﬁember 1030 (see figure
28$ which is received in a receés 1040 in one side of the insect
15  barrier {frame 690 (see fjgures 19m and 190). When in a closed
position, the pointed end 1050 of the abutment member 1030 is
received by a corresponding recess 1020 in a correspondif;g insect
barrier frame side 690. Th-is member 1030 allows the insect barrier
to be closed quietly and not to rattle. Turning to figure 16, it can be
20  seen that the insect bérrier frame member 690 is supported on a leg
’ 1060 of the extrusion 540 which is received by a receiving member

1070 (see figure 29). The frame 690 can therefore slide along the

leg 1060 if necessary. |



wheel receives the head 400 of the track 370 projecting fromthe 20

bott om ' wal | 540 of the outer franme. The groove is specially shaped
. to not to conformto the shape of the track head, but have a wi de .
base 805, so that mnor deviatiggs in the track will be acconodated
by the base 805 of the recess 800 and will not, therefore, nake the

wi ndow, | 25 - door, etc. dyfihl Ghloha'ehuRBiHkn Mo VRAEALE 187 B3I N0 the
eel freely .

novabl e along it. axl the i.n rame i s subj ected to a
force, the | oad “f‘“ Ls%n‘\é\@ﬁgf‘éﬁ'éﬁelé‘ffmg e AuRhel the sidps 2P the 5

wheel joins the axle, as the wheel will be able to nove.
However, in or de#nd3J0 apdivchieheecpiya dhe Windowenanes are of slighslyrdiffetenat ed at t he
poi nt at whi ch t he wheel neets an inner wall of t he extrusion 580, a

seal 810 (se¢ fighapes 1Bay those ¢ff the fiske @mbeblintdnt k@ ss to functiondeh@a@ee320 which is
received by a recess 830 in the side 580. In 10 order to performa

seal i ng functi ongpiideny N9 uRd 26N Ndkd ARE, int PASLESAA 1 §A8ePr ef erably
has a tail 840 V\H:glf:}ﬁ abuts the ﬁot t(om Si dg l;511466 of Cg are pr outer frane.

The seal is also n | .when a side
wal | 860 of the s%qgcggggmres ‘t% §?i§é 5%% glggﬁl\hm@h‘f Seal shown 80 (as it
woul d by virtue Pf t he wh being freely able to nove along its
axis), abuts the ls‘Efén%e?o °c5fa f’ﬁlébgwgé?e& d svindeyes and then geals éfé’wn in  “wal | 860
hits the wheel 780. The load is thus concentrated on the '

' figures 25 and 26 are for a single-glazed window, but of two

10  different widths. Again the seals are shaped to not be casily
dislodged from the arms of the sides of the frame, once inserted.
Looking at figure 16, which is a vertical section
through the line B-B of figure 14, it can be seen that instead of
prml/iding a track pad as in the previous embodiment, in this
15 embodiment the inner frame rides on the track 370 by means of
wheel or wheels 780 (see also figures 17 and 17a). The wheel is
freely moveable about a central axle 790 which is fixedly connected
to the bottom side 580 of the inner frame. A groove 800 in the
wheel receives the head 400 of the track 370 projecting from the
20 . bottom |
| wall 540 of the outer frame. ..Thc groove is specially shaped to not
" to conform to the shape of the track head, but have a wide base 805,
so that minor deviations in the track will be accpmodated by the base

805 of the recess' 800 and will not, therefore, make the window,

25 door, etc. difficult to open. An advantage of having the wheel freely |



seal 810, and.is di stri but ed along its length. The seal 810 preferably
extends along the entire length of side 580, but may be di scontinous.
At the top of the inner frame, there is provided a pair 20 of contacting

seal s 865, which work in a simlar manngr_.to contacting seal 330 in
the first enbodi ment. These seals 865 (see figure 22) have heads at
870 which are received by recesses 880 (see figure 191) in the upper
side of the inner frame 550. In the first enbodi nent, this seal had
a single blade 360 mhlch ahutted qus 320 downwardly
20 dependionable plmeiseaxifisdhatovieds the infies frame is skjectedb s ment , for
extra - strength and load distribution ability, the slightly
differently 5 (foloentharldad/ wadid pendiencpncegsat@Dot dfe poihr arswhichSRO ar e
contacted by a bl ade 890 of the seals 865 on both sides. The
bl ades 890 arg  wheel jol@%hd hAB} as @ WhEal with8B aBleWotlade. ke force is applied
~to the inner frane, the load is taken up by the bl ades 890 of the

seal s 865 and di stributed. Owe%r %%8& tggv}"ﬂqﬂ&I‘la(afthgrpgel%ades bef ore

being transferred to the le out er ¥ra us, whereas in
known franes a wind-|jke oncent r at ed o hose points

at which the i nn&PRFEPUAEd a?(he point ﬂr%'?:‘\,\fé tl}eh‘gﬁ%"l?n"éqﬂ“f gophger WAl dfe por esent

frame, the force is directe fromthe connection points and
di stributed al onghqmrqS@ngiSH afseal 810 (seq fHigurg&d) ds proyiled, which has -
Figure 18 shows the use of a curved section 1200 (see

a head 820 which is received by a recess 830 in the side 580. In

10 order to perform a sealjng function under normal conditions, the seal
810 preferably has a tail'840. which abuts the bottom side 540 of the
outer frame. The seal is also provided with an extension 850 whiéh

.when a side wall 860 of the side 580 moves the: towards the wheel
780 (as it would by virtue of the wheel being freely able to move

15  along its axis), abuts the stem 380 of the track 370 before the side
wall 860 hits the wheel 780. l'.I‘he load is t'hus concentrated on the
seal 810, and is distributed along 1ts length. The seal 810 ﬁ;eferably |
extends along the entire length of side 580, but may be discontinous.

At the top of the inner frame, there is provided a pair

20 of coniactin_g seals 865 , which work in a similar manner to contacting
seal 330 in the first embodiment.. These seals 865 (see figure 22)
have héads at 870 which are received by recesses 880 (see figur¢ 191)
in the upper side of the inner frame 550. In the first embodiment,

this seal had a single blade 360 which abutted legs 320 downwardly

e



figure-19k) suitable for use in bal cony, conservatory, glasshouse or
ot-her frames where a curved corner is required. The corner piece

1200 may be a quarter circlte as shown or any other curved section as
desired. The corner pieces may have inbggrally formed | egs 1200 20 (such
as the curved section of figures 12a or 12n), or may have separate
sides 1220 (two of which are shown as being joi ned together in
figure 19f) joined to it by connection nenbers. Si des
1220 are very versatile and may be used in a nunber of different
vari ations of frdeperdiog {rokmethp npperrutérfvame. i rthis embodiment, for extra

-21- ~ In the first enbodi nent, the section 1200 may have

recesses 250 forgmgitn dntl tendr liviibati@ealbility 30the klghtlye deaomy
enbodi nent, the use of seals 590 obviate the need for recesses 250. 5

The extrusi oS SHQuRy arBly a@emﬁg1%&90@%&&&@51&,932@5& contacted Hyof three track
frame, if such a frane should bée desired for exanple or nounting a

nunber of wi ndow,panaly &n}he BaAhE b Akt TILS | The vjaadl BBOYELEN 1S

particularly su artltlonln or nore

tracks coul d be pr vi ded esired homs he ends 10 - of.
ext ensi ons may bES} \‘}Pbéﬁ ”?alt ngégﬁrveadﬂ’éﬂi?%fa? ést%PPHng“’f £ IHET {rame.,
securing of seals, anpbng other reasons. Figures 19t-19w show

vari ous ot her sulltedbadas taken updiyche blakepBR0 offthe sedls §65r andtdistributed

appl i cations. Figures 3la - 31d show exanpl es of
preferred along the length of the blades before being transferred to the legs 900

10 of outer f_rame. Thus, whereas in known frames a wind-]iké force
will be concentrated on those points at which the inner frame
connects the outer frame; in the present frame, the force is directed
away from the connection points and distributgd along the length of
the seals.

15 ‘ Figure 18 shows the use of a curved section 1200 (see
figure 19k) suitable for use in balcony, conservatory, glasshouse or
other frames where a curved corner is required. The cor%er piece

. 1200 may be a quarter circle as shown or any other curved section
as desired. The corner pieces may have integrally formed legs 1200

20’ (such as the curved section of figures 12a or 12n), or may have
separate sides 1220 (two of which are shown as being joined together
in figuie iQt) joined to it by connection members.

v . Sides 1220 are very versatile and may be used in a

number of different variations of frames of the present invention.



15 arrangenents for nmounting fixed panes 110 to any outer franes of

any of the discussed enbodi nents. A nunber of options are

possi ble, "all of which concentrate on the re-distribution of the |oad
fromthe connection points between the,pane and frane al ong the

~length of seals. The first exanple is in figure 36a, in which a single 20

plane is held in a u-shaped;RaoRrsBsARAtend 8R! cARA 166088y ha9tir € 35)
whi ch may be held in place by two brackets 950 (|l eft hand side of the

drawi ng), or by ongechs@ckspt fBhdd AN 10NBeelv@dseRO230f thh@e @¥dohtisi on 910
(right hand side). Usually one side of a frane needs to hold the

pl ane agai nst a | egmBédihdi®, tRXist dSical 590 Sbvidid the AgkilTor BéckBopgh all the 25
sides may be so arranged for extra strength. The seals 930 and

brackets 950 are preferabl y Taecumsohsishovn indiguley 195 a90dndans acdhesi ve
substance, but they may al so be attached with a connecting nmenber

such as a rivet or fechewraikdrame, if such a frame should be desired for example

- 22 - In figure 31c, a single pane is shown on the
| eft hand sildemasitibe ik ngmbielofl wimlow| mods by atsivglearght.edthipane. support
seals 940 (sec 5 figure 32). On the right hand side, the pane is
supported by one  arrangemamds paicbnel s@dbicdor ioher hbadeonignh, &, bect angul ar sea
(see figure 33) on the other face which is held in place by the |eg
905 of the extrusi ammore tracks could be provided if desired. 19s shows how the ends
10 of cxiensions may be bulbed if desired for safety and for better
securing of scals, -among other reasons. Figures 19t-19w show
various other suitable extrusion shapes for different frame
applications.
| Figures 31a - 31d show examples of preferred
15 arrangements for mounting fixed panes 110 1o any outer {rames of
any of the diécusscd embodiments. A number of oplions are
possible, all of which concentrate on the re-distribution lof the foad
from the conncc_(ion points bgtwecn the pane and frame glong the
](‘;llglh of seals. The first example is in figure 36a, in which a single
20 plaﬁc is held in a u-shaped pane sﬁpporl seal 930 (see figure 35)
which may be held in place by two brackets 950 (left hand side of the
drawing), or by one bracket 950 ;lnd one leg 905 of the extrusion 910
(right hand side). Usually one side of a frame needs to hold the
plane against a leg of the extrusion, for strength, although all l'hc
25  sides may be so afranged for exlré strength. The scals 930 and.
brackets 950 ar¢ preferably secured in place by use of an adhesive

¢y _ substance, but they may also be attached with a connecting member

such as a rivet or screw etc.



Fi gure 31b shows an arrahgenent for a double- 10 gl azed wi ndow, door

etc, in which a doubl e u-shaped pane support ’ seal 960 (see figure
34) holds two panes in place. On the left hand side, the seal 960 is
hel d in pl.ace by two brackets 950; and,pn the right hand side, the
seal 960 is held in place by a leg, 905 of the extrusion 910 and a
bracket 950. 15 In figure 31d, which also relates to
“doubl e- gl azed _ panes, the panes are held in place by a rectangul ar
seal 970 (sec figure bef. b . L@n angl ed seal
940 on - ei t her side oPst‘3’?&Eﬁﬁﬁﬁggﬁfgﬁ%BQ?ﬂgﬁ“ﬂ gﬂw?ght hand si de,

905 of 20 the extrusion

seal s perform.npre fhanssf RWANGE Yight hand sidS QR bahd ifBhp&RANGCLNg function,
but - serve, when the panes are subjected to a forcé, to spread the

| oad of that. force ,ghiN@aitode o &RALAR, and a rectan@hlad B (RERRRE B3)2gal rather than
having the | oad concentrate at the 25 connection points between the
panes and their sSupROGike (RE whith is held in place by the leg 905 of the extrusion

- 23 - extrusions, as in known w ndow franes.

Very many variationgoin support seal, bracket and 5 extrusion | eg
arrangenents and shapes may be made so | ong as both faces of a pane
~or panes directly contact a FRigsd 3ibeshéwypanerasgepporfor 5 dalble- '

one side of QDG RAPIHEIIIS pRIAPIS SthidhakcSGhRAGMISI078R! S and a |eg
910. The ‘pane support

10 plazed windqw, door ete, in which a double u-shaped pane support
scal 960 (sec figure 34) holds two panes in place. On the left hand
side, the scal 960 is. held in place by two brackets 950; and on the
right hand side, the scal 960 is held in place by a leg 905 of the
extrusion 910 and a bracket 950. ‘

15 . In figure 31d, which fxlso rclmc;s to duublc~gla.7.t.-.d'
pancs, the panes are held in place by a rectangular scal 970 (sce
figurc 33) between the two panes, and an angled scal 940 on
cither side of the two window panes. On the right hand sple, one
side of one pane is supporu.;d by rectangular scals and a leg 905 of

20 the extrusion 910,

The pane support seals perform more than a purely
sealing and connecting function, but serve, when the panes are
subjected to a force, to spread the load of that force along the length
:of the support seal rather than having the load concentrate at the

25  connection points between the panes and their supports or the

G



The seal s preferably, for inproved sealing and force distribution
ability, contact both faces of the pane and one side of the pane.
Further, in keeping with the load distribution feature 10 of the

invention and in order to increase the28trength of the entire frame
arrangenment, any substantially rigid connections such as SCrews,
rivets, bolts, etc. which connect one part of a frane to anot her are
preferably buffered as shown in figure 40 by surroundi ng themw th
sl eeve 1000 for at dxansanspasrie kerfwn Windew framept h. 15 A
further feature of the frames of the present invention is the
provi'si on of ‘i nsertion menb&ey My vArigionss is|shppep|syal, bracket angngageabl e Wit hin
the frame extrusions. These insertion nenbers performa plurality of
functions. Firs?|yexifuysien lgiffaraemens antetipres giay be made sydenpap bishy ter mi nate by
inserting into an insertion nenber 1010, 20 i nstead of screw ng or

ot herwi se biting i Hics & agaeior grnesdireelly sopiactanregiticnt pane suppert seal f - Sui t abl y,

t he connection nmembers pass_through the extrusions but do not
actively engage theff s "tPl’é‘?’“"‘b‘(Yhéy' imagoveth Senliag apy fqrppedistribution 5| eeves 1000
and engage the insertions 1010 hus, force does not ' concentrate on

the poi nt where t h@Pillynfae] b F‘r‘é‘r‘?ﬂgr‘hcamﬂ“ filerne side of thepineysi on engage, but
rather is distributed throu holut tg(e sl eeve 8
- 24 - ~insertion mendgrr '8 &mv‘h Pf "’i‘H?E\"t“i“Bﬁ“‘h‘E‘rrbers t hensel ves

can ' erf m as .connection. nme es show an insertion
P q[) 0 1hc,?nvc,n1?on and in oerr 1o mcrcasc,glpc slrcngl 1 of 91:, cnlgc

frame arrangement, any substantially rigid connections such as
screws, .rivcls, boits, ctc. which connect one part of a frame to
another are p.rt_:.fcmbly buffered as shown in figure 40 by surrounding
them with sleeve 1000 for at least part of their length.

15 : A further fealufe of the [rarﬁes of the present
invention.is the provision of insérlion members which are slidably
_cngagcublc within the f{rame cxtrusions. These insertion members
pcrfor_m a plurality of functions. Firstly, the conncction members
preferably terminate by inserting into an insertion member 1010,

20 instead of screwing or otherwise biting into a wall of an extrusion of
itself. Suitably, the connection members pass through the extrusions
but do not actively _engage. thcm. Rather, they are engaged by the |
sleeves 1000 and cngage the insertions 1010. Thus, force does not
concentrate on the point where the connection member and the

25  extrusion engage, but rather is distributed throughout the sleeve and

iy
Rec



5 menber 1010 which is particularly suitable for use as a connection
menber in connecting two sides of a frane at a corner. The

insertion 1010 is corner-shaped and al so perferably corresponds to

t he shape of the extrusions being joinegh.Use of this insertion nmakes
the frames of the present invention .very easy and quick to assenble 10
as the insertion need nerely to.be slid into the end of appropriate
side extrusions of the frame . This corner shaped insertion suitably :
has a notch 1015 sojddiadn RédsbeRl Sdcbulp, 1RCin@iioh isenibBrsWhdnlseieusteand a little
under- the other side extrusion so as to provide a good seal. The two

si de extrusions canphr®Galcathediivn BMynbeRN VBLIrEsOAM6 SKBRRAGNnseribn 15
necessary, such as with a sealant. A third advantage

of the insertions i sncinbatiotheyich is particultly esigblader wads s u@menion t he extrusi on
they are fitted into. Furthernore, the insertion obviates the need
for other nore | ocalnica®ée in conncctis® maecldesonf melrer st wrbmbr. wilhkd concentrat e
any force on discrete 20 connection points. The insertion renbers thus
allow force to be insertion 018tis coueratiapgld endjalsthperfpoibiyt @ratpowdsiteh t he
“extr usi ons contact the i nsertions. Fi gur es
47-49 and 49a- 49f shipwhapotofithe cgthmipesbedrig joined. Use of thisgnseitiomnekist abl e for use
with the frame of the present invention. 25 Figure 49b is a
cross-section through et pbie piesat Mvgntiop véry gasy and geick to assembleand fi gure 49c
is-a cross-section through line B-B of Figure 49a, simlarly with
figures 49d-f. TRe nnﬁenn%uwnnewb@mswﬂebeShﬁﬂ@muw‘md0f1m¥%@%¥ve connection
menbers require no other
side extrusions of the frame . This corner .sh.zpc.d insertion suitably
has a notch 1015 so that one of the side extrusion will extend a little
under the other side extrusion so as to provide a good scal. The two
- side extrusions can be sealed in any conventional manner, if
IS necessary, such as with a sealant.
A third advantage of the insertions is that they
strengthen and support the extrusion they arc fitted into.
Furthermore, the inscrtion obviates the need for other more Jocalized
connection members which would concentrate any force on discrete
20  connection points. The insertion members thus allow force to be
.distrihulcd along the points at which the extrusions contact the
insertions.
Figures 47-49 and 49a-49( show - other shapes of
insertion suitable for use with the frame of the present invention.
25  Figure 49b is a cross-section through section line A-A of figurc 49a

and figure 49c is a cross-section through line B-B of Figure 49a,

similarly with figures 49d-f. The inscrtion members 1010 which

¢

receive connection members require no other



- 25 - connection to the frame than that provided by receiving the
connecting nenbers 980 particularly as the insertion of the 5
connecting nmenbers into the insertion nmenbers causes the insertion

menbers to expand a little. .25 - By providing resilient
sl eeves 1000 and insertion menbers 1010, | oad on the points where
t he connecti on nenbers touch the franme is significantly reduced.

This is because the load, 10 rather than being concentrated on discrete
points is spread tRLALGEPUL the frame R BLEPYRidOOS 3adivings@eti on nmenber

1010. Further, using the insertion nmenbers avoids the need for
connection menbers ;Qfdcctinf Cmembers 980 UpattichRrIPf o MR fikis@iBn dJrotheexanpl e at

point 1020 in figure 37, and thus, allow a reduction in nunbers of
connecti on poi n§s. ¢Mus&ing kftBiberd fnto the iRBMoNVimehbdiVRsdQhevihzidhe connecti on
menbers when installed in a bui | di ng, which is an advantage for
aesthetic reasons. jpembers to expand a litlle. Figures 18 - 35 give details of how
-various connections between various parts of the window franmes are
achi eved. . These figures alsy pi@fidiigeresiien sitéveti SD0Pand msafiont he 20 wi ndow
shown in figure 18 (see the brief description of the - drawi ngs), and
t he reference nunbeaiicbesr10¢&donidort the rpeiner eleee the connectianunddeéres used i n
describing figures 1 - 11, with exception of 980 whi ch indicates a

connecti on nmenber ameh 1@UGanwhis cigniifioahily atdssedaniThis is becausendelnd,on nmenber .
| 10 rather than being cont;,cnlralcd on discrete points is sprcaﬁ throughout
the sleeve 1000 and insertion member 1010.  Further, using the
inscrlioﬁ members avoids_ the need for connection members on the
outside of the [rame, for example at point 1020 in figure 37, and
thus, allo.w a reduction in numbers of connection -poim's. Also, the
15 frame will have no visible connection members when installed in a
building, which is an advantage for aesthetic reasons.
Figures 18 - 35 give details of how various
- connections between various parts of the window [ripnes are
achieved. These figures all relate to various pnr-ls of the
20  window shown in figure 18 (see the bricl description of the
drawings), z_md the reference numbers correspond to reference
numbers used in describing ffgures 1 -.11, with exception of 980
which ihdicz_ncs a connection member and 1010 which indicates an

insertion member. .

H .
)]
N



- 26 -: Figure 41 illustrates a further neans of
reduci ng the force concentration on discrete points on the frane.
Usual ly, when 5 connection menbers such as:screws are to be inserted
into a frame section, a hole fir26t- needs to be nade. Such a hole is
~usual Iy made by use of drill which | eaves slightly ragged edge
around the hol e and whi ch therefore weakens the frane. In the
present invention, a hole i s made by folding t he edges of the hole

into the frame vvithaspec' I stht t he edges of
the hole which are fol ded %ure }P'Husg‘%%a F}tﬂer 'He%"rsﬁ olfer @ﬁé@t Sn nmenber and

spread any force_about the entire folded in sectl on, rather than
havi ng the for cefUEheREERERION AR discrole Pot"HéOBdh%f@m&bouﬁuaﬂhewéﬁge of the
hol e and the screw. By way of conparison with the
frame systemSof témmectih membesseuch angenaws @re tabpinsertediftto farfaamee i s shown in
figures 69, 70 and 73 in which it can be seen that very few seals

-are used. |nsteagkctibnS€able first needs & be piadei Gudh ArnsdasustaDPmaas shown in
figure 72) connecting the i nner and outer frames. The brushes,

however, providep 'ﬂt@&it‘ &1l which leav'é%i'lgﬂi@txﬁ d'él%aa%dnBQh@ﬁ&P%é' es and al 50

provi de no force di stribution fun I's 1310 are provided
nierior for ggvaev'hsfch thegefys -%”?ﬁnsﬁﬁ‘? FOHOF1 o Pty Sarsion S bund the
edges of the panes. de b foldm the ed es ofnﬁg?lgletxgt% tﬁg?llarsnevﬁ?hkaeg eac1|21(lj less able
to insul ate. is made by g 2 p
10 drill bit. This means that the edges of the hole which are folded in
contact with the connection member and spread any force about the
entire folded in section, rather tt;an having the force concentrate on
| ~ the points about the edge of .the hole and the screw.
By way of comparison with the frame system of the
15  present invention, a prior art frame is shown in figures 69, 70 and 73
in which it can be séen that very few seals are used.. Instead of seals
are provided brushes 1300 (as .shown in figure 72) con'nécting the
inner and -outer frames, The brushes, however, provide inferior
sealing and insulating propertfes and’ also provide no force
20  distribution function. Seal_s- 1310 are provided between the movable
| panes and the inner frame, but they provide .al_l inferior force

distribution function as they do not surround the edges of the panes.

This also makes the Seals weaker and less able to insulate.



- 27 - _ In the fixed panes 110 (see figure 73) the

panes are held in place with rigid extrusion sections 132 secured
W th screws. 5 Thus, no force distribution function is provided. - The
extrusion sections 1320 may have@7a seal ant applied over them but

t hat seal ant woul d not performthe force distribution function that
t he pane - support seals of the present invention perform

The wheel 1330 of the prior art has a recess 1330 10 which corresponds
in shape with the track he 50, j . ar genent has the
PRk ved B10 (e g PR

di sadvant ages described earfier o P At conndat e for
distortions of the tra erring now to the

K. ... . . ef
properties of t hé‘e]é’x‘f‘rﬂigqed’}‘@ rigid ex““f”‘r‘?éﬁE@}‘Wésl?§st‘§ﬁF%§’“f?&re-""si2u show
cross-sections through a set of 15 extrusion sections which nmake up the
sliding wi ndéws Jhusnne force distribfsfigp furctipn 1is. providgdir e$hd Zatrasion ar e
variations on the extrusions of 12a-12m Figures 19a - 19w show a
set of - extrusi on se@idhs @320 may have avs¢atdnt appdeedugvet trens | Huditing seslandows 30 shown
in figures 14 - 16. Looking at figures 12a - 12u and

19q - 19w, it caRvqifd ndP perfofRNthE NRkce BREMDWOASAMSEST iHRASThEHRe UNI que -
desi gns. Features of these designs are curved corners, closed

pol ygon secti ons,_ i.nt.eqgr - £ or i eces. Each individual
pi ece has been dés %gteécfgisso&atgék%esem mvem%gé)gﬁgre&extrusi on sections which

have uni que and previously ' bt ai nabl e properties. The design of
these frame sections resul tie whgel 5352’ ‘PF&’H’Q‘Mi_@ﬁW@C‘Tsﬁdﬁ?&r t han, but as
strong, as existing franes. _

10  which corresponds in shape with the track head 1350. This

arrangement has the disadvantages described earlier of not being able
to accomodate for distortions of the track.
| Referring now to the properties of the extrusions
themselves, figures 12a - 12u show cross-sections throu_gh a set (ﬁ'
15  extrusion 'seétions which make up the sliding windows shown in
figures 1-11. Figu_res 12n-12u are variations on the extrusions of
.12a-12m._ Figures 19a - 19w show a set of extrusion secéons
which make up the sliding windows 30 shown in figures 14 - 16.
‘Looking ét figures 12a - 12u and 19q - 19w, it can be
20  seen that these cross-sections have unique designé. Features of these
designs are curved corners, closed polygon sections, and integrally
formed pieces. Each individual piece has been designed so as to
produce extrusion sections which have unique and previously
unobtainable properties. The design of these frame sections results

25  in a frame which is lighter than, but as strong, as existing frames.



- 28 - | - For exanple, existing alumniumfranes of the

speci fications i ndi cat ed bel ow, generally have wei ght of between 0.9
and 2kg /m" 5 of a frane. However, simlar alum niumframes assenbl ed
with the frame extrusion sectl 0ng of the present invention can have
a wei ght . of |ess than09kg/n{err] area of wi ndow frame. In fact,
even a frane having a weight as low as 0.47kg /nferr] can be nade
from the extrusion sections of the inventi on, W thout any |oss
strength when 10 conpared to existing frame structures (see Table 1).
The significant Forgreapiealexisiug Aymigire fréaesedidhe specifinationbvi ous

advant age of the present invention. One of the reasons
the frame extr usinditarddielosnsgentrallpchave weight pf dsendeniNy@and i2ep /@an be |ighter
but as strong as existing frane extrusion-sections, Is that they
have at |easg 5Oﬁaﬁ9ﬁepr}?§v§‘€v@p|§i’mﬂar alumlnxﬁﬂ(?l/é’:ﬂe‘glﬁ%ﬁg: ﬂﬁrtﬁe as opposed
to the sharp right-angled corners known w n rarre extrusi ons

(see figures 69, .70 an

b .
G orr boee® ooy frh0e %3 “%’ﬂ%sec%ns of R D AL bR PP BE on ag

opposed to al |l ow n]% t he Ioad concentrate at the corners as in
known ext rusi ons®f FFeethap n%(,gs/m area of windew frame, fm{ast. £ven giftamef curvature
of between 0.4mm and 10nm. preferably between 0.4 nmm and 5mm

having a weight as low as 0.47kg /m’ can be made from the

extrusion sections of the invention, without any loss strength when
10 comphred to existing frame structures (see' Table 1). The significant
material savings .are thérefore ..a very obvious advantage of the
present invention.

One of the reasons the.frame extrusion sections of the
present invention can be lighter but as strong as existing frame
extrusion éections, is that they have at least 50%, and preferably,
100% rounded <_:ornefs as opposed to the sharp right-angled corners
of known window frame extrusions (see figures 69, 70 and. 73 and
table 1). This arrangement better distributes any load on the

| extrusions about the extrusion as opposed to allowing the load to
concentrate at the corners as in known extrusions. The corners

preferably have a radii:s of curvature of between 0.4mm and 10mrﬁ,

preferably between 0.4 mm and S5mm.



- 29 - TABLE 1 Ext rusi on Ext r usi ons Present

No. of corners type of sane I nvention =

t hi ckness 0. 8nm thi ckness : (0. 8m Pior art =

1mm t hi ckness -RPer age kg/ m Aver age kg/ m

round sharp t ot al | engt h | engt h Pr esent
0.4671 0.4671 373 0 373 invention

0. 9344

1
The data in Tabl gﬁﬁlis_lbased on a sliding w ndow

speci fjcation
In table 2, i
force as sho
extrusi on of
section of th

281 338 619 Prior art

made to the

IEeusibi” e |eBidrisiossi ON | Pesdl ONS were|t est ed No. of Byre@ppl yi nglfa
ore (a) thefewmeved ifrrvplien ¥ ons. of [t he arns of an
he present ‘P'H;\‘)"é?t i on;g:8 ) higkpres i dqfll e of the i nwar d ffici ng
arms of g Pri6! arq (&xPllision pefforning
Average kg/m AQerage kg/m round sharp  total
length length
Present 0.4671 10.4671 373 0 373
invention
' 0.9344 1.1364 281 338 619
Prior an

The data in Table 1 is based on a sliding window
made to the specification of ATC 90-1518, 1500mm x 1800mm, total

area 2.7m?.

-
-

In table 2, inner frame extrusion sections were tested
by applying a force as shown on (a) the curved in portions of the
arms of an extrusion of the present invention; (b) the middle of the
inward facing section of t_he.arm\s of a prior art extrusion performing -

~ the same function in a frame as that of (a); and (c) with the fo_rce on
the corners shown in a priér art extrusion of (b). The force 'applied

was in the direction of the arrow shown.



the sape function in a frame as that of (a);
the corners shown in a prior art extrusion of (b)
of the arrow shown.

was in the direction

and (c) with the force on

The force applied

- 30 - TABLE 2 Frame, type & For ce | oaded "Force F (N
Def ormation [err] A specification *30-schemati ¢ di agram
(nm (a) Frane of Loaded | ength 41 0.12
pr esent 22.5mm invention Series 55 Wal | thickness
[err] 0.8MM apLE2 (b) Prior art Loaded | ength 41
0. 26 Series 70 ©22.5mMm Wal | t hickness 0. 8mm

err
[ ] Frame, type & Force loaded Forc_:é F (N) | Deformation 4A

70-series
Thickness 0. 8my

22.5mm

L.

niEn

specification schematic diagram {mm)
(a) Frame of Loaded length 41 0.12
present . 22.5mm
invention AT
Series 55 &
Wall thickness F

0.8mm
(b) Prior an Loaded length 4] 0.26
Series 70 22.5mm
Wall thickness o

0.8mm sy

—

(e) Prior art | Loaded length 41 0.30




(c) .Pri.or art

. Loaded | ength 41 0. 30 70 series
22.5mm  Thi ckness 0. 8mm ' -
31 - TABLE 3 Frame type & Force | oaded Force (N)
Deformation [err] A specification schemati ¢ di agram
(mm Frame of -31- 799. 68 A B
C D present I nvention
0.6 0.35 1.05 1.39 Series 55 Wal | thickness 0. 78 mm. Jerr]
Prior art 799. 68 Series 70

TABLE 3

1.17 0.52 0.7971.49 vall thickness 1. 1.1nm

Frame, type &
 specification

Force loaded
schematic diagram

Foroe. ™)

Deformation A
(mm)

Frame of
present
invention
Series 55
Wall thickness
0.78mm

799.68

A B C D

06 035 105 1.39

Prior ant
Series 70
Wall thickness
1.lmm

799.68

1.7 052 0.79 1.49

Frame of
present
invention
Series 35
Wall thickness
0.78mm

Destructive
force

3255.56

Plastic deformation

Prior art .
Series 70

1.lmm

Wall thickness

Destructive
force

. 2891.92

Plastic deformation

The window frame is supported at corners E, F, Gand H,
and deformation measured at points A, B, C and D. The force F is

' -distr_ibuted evenly over the surface of the glass.



Frame of ' Destructive Pl asti c defor nat i on

pr esent force I nvention Series 55

3255. 56 Wal | thickness 0. 78mm Prior art

Destructive Pl astic deformation-32Series 70

force Wall thickness [err] 1.1mm :

2891. 92 Th OO He' i %%p s E, F, G and
H, and deformation measﬁl;ﬁé\%@at \P{pétiér%tgpée %&% az, é%gg@hfﬁgngg{r‘sce Fis
distributed evenly o t f .of th : . '
L Ut Ve g prsent ivpatfan  avisa prsosL AT Bame wal dbigkRess e wi t h
extrusi ons of the present invention, having a reduced or sane wall

t hi ckness as a framefmadeeirem duior rashexgrusinnsadefopms ess ivdhes,a fedeor ns | ess
when a force is applied to it than does.a known frame made from known

extrusi ons. Furtjsesppliclietoent thani doss al knewal fame emaden fr@s Sknown
extrusions. Further, the extrusions alone also deform less.

Tﬁe Chinese Siand_ard No. GB-7106-86 requires that a
frame be able to withstand a force of 350 kg/m. The 70 series frame
- of the present invention. was found to withstand a force of 1312.9
-kg/m and the 55 séries frame was found to withstand a force of
1476.4 kg/m, both of which significantly éxceed industry standards.

5 Slréngth has also been imparted to the frame extrusion
sections of the present invention by forming parts of the extrusions
‘which in known window frames are joined by rivets or other
connecting members, as a single integral extrusion. Another reason
many of the frame extrusion sections of the present invention are
10  strong is because they include a large number of closed:polygon
shaped portions. In particular between 50% and 100% of the
extrusion sections should have a closed polygon shaped portion,
which significant-ly decreases the d_eformafion of the extrusion sect_ion
when the section is subjected to a force. Further, the séal, insertion,
15  brace and bracket and sleeve arrangements described above distribute
the load on frames so that they are no longer required to be as thick
as they were needed to be previously in order to have the same

ability to withstand a certain force.



The Chi‘nese Standard No. GB-7106-86 requires that a frame be able to
withstand a force of 350 kg/m The 70 series frane : of the present
invention was found to withstand a force of 1312.9 kg/ m and t he 55
series frane was found to w thstand a-frce of 1476. 4 kg/m both of
whi ch significantly exceed industry standards. 5 Strength has

al so been inparted to the franme extrusion sections of the present
invention by forming parts of the extrusions whi ch in known w ndow

frames are joined by rivet §hpkireidiRof an extrum&Pxﬂ:@ﬁ&ﬁ ishelHEGIsq as a single
i ntegral extrusion. Another reason many of the frame extrusion

sections of the prese in t ar 1 tr na, hs bec ause t hey i ncl ude
a | arge nunber o?’ﬁﬁ?oés}%éo m\éfﬂ)r&' fqfliréd mc%h sse %%rﬂ’%vﬁgg XN YSrticular
bet ween 50% and 100% of th ext rushon sections shoul d have a

“cl osed pol ygoh si® ﬁe‘if?“ﬁlﬁ‘r‘f’f‘lbr‘f“d‘“ess amopest-gthes pHAMEEEN F8f delereases the

deformati on of the extrusion section when the section is subjected
to a force. Furt HRames medeebextnisipaceciions, of the pres¢nt dneenting haviag ket  and

sl eeve arrangenents descri bed above distribute the | oad on franes so
-that they are no vwangizknese@fDri8tnincarbdeaoyedofily under forcidf ighayrwer e needed
to be previously in order to have the sane ability to withstand a

certain force.  han 3000 N. However, known similar frames mad lo of extru%%g
The strength of an extru5| on section is often nmeasure

t he anmount
of force reqU|red

Ll e am
wal | thickness, ﬁ%f?élg 8?‘2@&5‘3?’5 fé“” ngfog)%%cérﬁls)fé, éollapse undd; @ certain

10  a force less than 3,000 N. The frames of the present invention
generally have a destructive force to wall thickness ratio of 3.5 to 5
N/mm, Whereas known framés generally héve a destructive force to
wall thicknes.s. ratio of ﬁetween '2 and 3 N/mm under the test
conditioﬁs of Table 3. |

15 '. ‘The above describes pr_efer_red embodiments of the
present invention, variations ahd modifications in which may be made
without dep_arﬁng from the scope of invention as claimed in. the
accompaying the claims. -'

Although the embodiments described show _sliding.

20  windows and fixed panes, it is énvisaged that the concepts behind the

. present invention may be applied to sashed and hinged and any other
type of window, door or any other frame. Although specific shapes
of extrusipn, seals ihﬁérts, braces and brackets havé been ﬁescribed,
various other inserts, seals, extrusions, braces and brackets may be

25  used to the same effect, that bé_ing the even distribution of load about

I
Rz



Frames, made of extrusion sections of the present invention having a

wal | thickness of 0.78 nm are destroyed only under fTHi§@sthef replatament sheet
than 3,000 N. However, known simlar frames made of extrusion

sections of a wall th| ckness of 1.1mm for exanple, colla qger a
force less than 3,000 N. The franmes of the&3resent |W§ntﬁ‘ﬁ

general |y have a destructive force to wall thi cknw 5

N nm whereas known frames generally have a destructive force

wal | thi ckneggimgti o0 of between 2 and 3 N nm unde“'”m

conditions of Table 3. 15 The ab wmm'kWHgferred
enbodi nents of the present invention, variati fons and# ations

i n which nmay, be t hout departin m t of invention
as cl ai med th t he wmdow/%qu\g%f:%pn% Bg ef éi%lf‘ls‘ l?ty ofrloadS distribution means and a

Al t hough t hepmphipdio Lnbs‘acgu&ﬁo‘%h% élﬁiaf‘%ast%% of Y SaNRiA Wciidased
panes, it is envisaged that the concept's I'nd the present

i nvention namhossmtlon,dlmtudeasdiemtdqmdygonrsgqot.and any ot her type of
wi ndow, door or any other frame. Although specific shapes of

extrusion, seals inserts, braces and brackets have been descri bed,

various othes i NSArfSme i@%la?rm ﬁ{ﬁ Uﬁmoﬁ%hefy'lﬁgﬁﬁaﬁ%%):bgﬁlﬁgﬁrﬁggﬁﬁgﬁout

used to the sane effect, that being the even distribut
35 d ai ns: sections, in cross-section include a closed polygon shape.

3. A frame as claimed in Claim 1 wherein at least 70% of the frame extrusion

sections, in cross-section, include a closed polygon shape.

4. A frame as claimed in Claim 1 wherein at least 80% of the frame extrusion

sections, in cross-section, include a closed polygon shape.

5. A frame as claimed in Claim 1 wherein at least 90% of the frame extrusion

sections, in cross-section, include a closed polygon shape.

6. A frame as claimed in Claim 1 wherein 100% of the frame extrusion sections,

in cross-section, include a closed polygon shape.

7. A frame as claimed in any preceding claim wherein the frame extrusion section,
in cross-section, has a plurality of corners, and wherein at least 50% of the corners are

rounded.

8. A frame as claimed in Claim 7 wherein at least 60% of the corners of the frame

extrusion section are rounded.

9. A frame as claimed in Claim 7 wherein at least 70% of the corners of the frame

extrusion section are rounded.



1. A wi ndow door frane co urallty of | oad dlstrlbutlon
means and a plurality of fran”.ﬁ ’ umﬁl ons, V\/ner | east 50% of
t he extrusion sections, in cr ude a cl os ffo’l"?d@ﬁf@empm Sheef
2. Aframe as clained in Clalml whereln at | east 65 %of the frane
extrusion sections, in cross-section, incl8fle a cl osed Patergopy mﬁggg

A frame as clainmed in aim1 wherein at least 70% of the fra rusi on
sections, in cross-section, include a closed pol ygon shape. ' A frame
as claimed in Caiml wherein at | east 80% of the frame extru3| on sections,
I n cross-section, include a closed pol ygon shape. 5. A frame as
claimed in dlfi m 1A fragrecisclaimelddadstlaing Fowlier¢inat leasin®0 % xaf the comessenft the fieamei n
cross-section,, includ a cl OSG%F ol ygon shape. 6. A frame as cl ai ned
in daimil V\/ﬁéfr@?‘ﬂnf RATe FRn Barre extrusi on sections, in cross-section,

I nclude a cl osed pol ygon shape. . A frame as cl ai rred I n any preceding

cl ai mwherein the frane ext r_u5| on se_ct ion, in cross-section, has a
plurality of lder nek Srameras clnignediin Clainh @ asheréiow defast 909% wf rthe cornarscofr the: fichane.
8. A franme 7 wherein at | east 60% of the corners of

the frane exteﬁﬁgflfm sgcgeﬂnl%ﬁ“&?@ea]bunded. 9. A frame as clainmed in

Caim7 wherein at | east: 70% of the corners of the frane extrusi on section
are rounded. 10. A

frame as cl ailded i feme 3a claimedriaGlaim 7| veheseind00Goof ﬂlhélomfh@f §leoﬁl'am¢1e
frame extrusiQn, &5 5tqbndr Sr&&#&éﬂe‘j

13. A frame as claimed in Claim 7 wherein the rounded corners have a radius 6f

curvature of between 0.4 and 10 mm.

14. A frame as claimed in Claim 7 wherein the rounded corners have a radius of

curvature of between 0.4 and 5 mm.

15. A frame as claimed in any preceding claim wherein a plurality of the frame

extrusion sections are each formed integrally.

16. A frame as claimed in Claim 15 wherein all the frame extrusion sections are

each formed integrally.

17. A frame as claimed in any of the preceding claims wherein the frame has a

weight of between 0.4 and 0.9kg/m?.

18. A frame as claimed in Claim 17 wherein the frame extrusion section is formed

of aluminium alloy.

19. A frame as claimed in Claim 17 wherein the edges of any holes made in the

frame are pushed into the frame.



11. A frame as cIMerei n at |east 90% of the corners of
the frame éxtrusion }jﬂmym,mﬁlmw Fed. 12. A frimfs i§§h8|r€tl5!0 aJr"g' sheet

Claim7 wherein 100%% f the frame extruston sec

rounded. 13. A framf as ctalqe n Caim?7 wherein the rounded corners
have a radius of curvature of between 0.4 3nd 10 mm Daist. )b‘ﬁ? Yame as
clained in daim?7 wherein the rounded corners have a radi us ‘of' curvature

of between 0.4 and 5 nm 15. A frame as clained in any preceding claim
wherein a plurality of the frame extrusion sections are each forned
integrally. 16. A frame as clained in Caim15 wherein all the frane

extrusi on se2i.i onA shidingewiridovddanrdiriangement|comprising 4 pluratity ofifremeextiusioned

in any of the preceding clai erein the.frane has a weight of befween
0.4 and 0. 9k§§Fﬁ?‘é‘r ﬂ%er&nfé?ea@%&?rfﬁbe SR FREHOM T rasksdoop eBide & e
frame extr uwagedslﬁgyg&ﬁsuaﬁe,f A1d"WHerein AplaTAlRY SFtRb-aftied insdids for the EX@IBoRS
claimed in Caiml17 wherein the edges of any holes nmade in the frane are
pushed i nt o seqtionsramaprovided for forming the corners of the arrangement. 37
20. A sliding wi ndow door arrangenent conprising a plurality of frane
extrusion sections, wherein at |east 50% of the extrusion sections, in
cross-sectiopt, i NAhudRingerfitRRCLidified 30 TIHRAEE wheftih ¥RARI63 %2 oP e Rt Y Of
two-armed inserts for the extrusion sections are provided for formng the
corners of térrusion8¢gipasydn cross-section, include a closed polygon shape.

22.  Anp arrangement as claimed in Claim 20 wherein at least 70% of the frame

extrusion sections, in cross-section, include a closed polygon shape.

23.  An arrangement as claimed in Claim 20 wherein at least 80% of the frame

extrusion sections, in cross-section, include a closed polygon shape.

24.  An arrangement as claimed in Claim 20 wherein at least 90% of the frame

extrusion sections, in cross-section, include a closed polygon shape.

25.  An arrangement as claimed in Claim 20 wherein 100% of the frame extrusijon

sections, in cross-section, include a closed polygon shape.

26. An arrangement as claimed in any one of Claims 20 - 25 wherein the frame
extrusion section, in cross-section, has a plurality of corners, and wherein at least 50%

of the corners are rounded.

27.  An arrangement as claimed in Claim 26 wherein at least 60% of the corners of

the frame extrusion section are rounded.

28.  An arrangement as claimed in Claim 26 wherein at least 70% of the corners of

the frame extrusion section are rounded.



21. An arrangerrénmm 20 wherein at | east 65% of the
frame extrusion sectl tion, include a Wisisctherepiagermeshspest
22. * An arrangenent mﬂ mm(“m“m im20 wherein at | east 70% of the
frame extrusion sectiofiS,c I m cross-section, include a IS#t Sedy ggJ/)q;?.n shape.
23. An arrangenent as clained in Caim2Q wherein at ast o Of th )
frame extrusion sections, in cross-section3include a cl osed pol ygon shape.

24.  An arsgangenmﬁdamsbﬂrmd atrﬁn@n@&nﬂb&ﬁpﬁh% Ebﬂxrﬁ!‘ity cfﬁ&id &G)c%q{ma Heans,
frame extrusion sections, in cross-section ncl ude a Cl osed pol ygon sh ape.

25.  An ar¥ Bhaineml elangated secions, s rplumlighef éwwamoe%lmerttim mfarmliess, eac
extrusi on Sxﬁgetrh@:m\erx'blﬂr n@%ﬂg $iseREd hOBast %Hfﬂasﬂ%c%gguﬁé%ﬂ By, %&9-

An arrangenent as n.any one o0 ere

extrusi on sfeamé anforinna cmmssoﬁdtetﬁ'rmnc has a plurality of corner s, and
wherein at | east 50% of the corners are rounded. 27. An arrangenent as
claimed in Caim26 wherein at | east 60% of the corners of the frane

extrusion sgkt I QA arrengement asl claim@d in Clvh 39 GABRANER! ingerti6h ddmbbrs Pedeival ik

26 wherein at Fast 70% of the corners of the franme extrusion section are
rounded.  tnds of elongated connection members after the connections members have passed through

wi ndow/ door Ising a plurality of |oad distribution
pakts %'?“?heaf ?ﬁx@ q6'be ’HongéH?EH

nmeans, a pI urality of elongated sections, and a plurality of two-arned
i nsertion menbers, each |nsert|on rrerrber being inserted at | east partlally

I nsi de at ast ect t rm.a

rame. ad=" AP IrEaRaghs S8R efior O BBo DnuPemi M bPAL ioeh”
menbers r eQﬁhﬂ&nbh@neﬁiﬂﬂa? 10 furebitigd by desinom Ibide Fecdiwinpaleevaf t er the
connectlons nenbers have passed through parts of the frane to be connected.

42, An arrangement as claimed in any one of Claims 39 to 41 wherein the insertion

mebers are slidably insertable into sections of the frame,

43.  An arrangement as claimed in any onc of Claims 39 to 42 wherein the insertion
members substantially correspond in shape to the shape of the portion of a frame section into

which they are inserted.

44.  An arrangement as claimed in any one of Claims 39 to 43 wherein one insertivn

member can be inserted into two frames scctions to hold the two sections together.

45.  An arrangement as claimed in any one of Claims 39 to 44 wherein the insertion -
member is elongated and a force on a scction having an insertion member inserted therein

is transferred to the entire insertion member.

46. A window/door frame arrangement comprising an outer frame at least part of which
is attachable to an internal or external profile of a building, and at least one pane supported
by an inner frame, wherein the pane 1s resiliently displaceable relative the outer frame,
wherein the inner frame js provided with at least one wheel whereby the pane and the inner
frame are movable along the rotating axis of the wheel, wherein when resilient means of the
inner frame moves relative to a track provided by the outer frame when the inner frame is
displaced relative the outer frame in the direction of a force substantially perpendicular to



41. An arrangenent as crarmed—+n—etther C aim39 or 40 wherein the body
of each connectlon ded by resilient force rec I.n
sl eeve. . 42. ﬁgﬂtﬂﬂﬂgﬂiﬁﬂ‘al med in any one oThlé:hailhﬂsrajga‘Eeg"ﬂ sheet
wher ei n the | nsert|0ﬂ i dably insertable into sectjo g of the
frame. 43. An arrangenent as cl ai rred+ ' any one of i s JP2
wherein the insertion nmenbers substantially correspond shape to the
shape of thge pRink Io%e%a.ﬁ iﬁeasréﬁﬂm%b@@ abGlEQth@J‘béfB%’tlﬁr&héem?@Jch@@the lirfli# -
An arrangenent as clained in any one of Clainms 39 to 43 wherein one
i nserti on rfrevemesh alosz iangxie ed whinhahe wheek i retatigeallyl mosably meunted.-he two
sections together. 45, An arrangenent as clainmed in any one of C ains
39 to 44 wherein the insertion nmenber is elongated and a force on a section
havi ng an i4¥ser tAwarrangdreenti asselaired mh(alwhrﬂG svheredm sliee pangl abd/or Henanframe is
i nsertion nenper, .. 46. wi ndow doo ment risj an
outer framd®y ‘e']tb'a%'féwwedf‘ E\/\ﬂll'ir‘fﬂﬁ“’f‘éu'?fﬁ' @ﬁiﬂ?@ @8 vid i"ﬁf]'l?r je 8*: H‘%)&%?rna
profile of @aypui | ding. and at |east one pane supported by an inner frane,
wherein the pane is resiliently displaceable relative the outer frane,
wherein the inner frane is provided with at | east one wheel whereby the
pane and t I nner, r
et V\htehz; reg.flrﬁaglﬁ:f‘ﬁ’?al eﬁxeﬂf%(fgllaﬁnﬂf e Pﬁ%g »Wré%i ﬁie‘?ﬁkié aﬂ&{(%qgn%?lﬁﬁ'b
provi ded byls rdsiliently elisplacastde \idn dotht mmctmmpemcmdmalarsmdhs planead thebater fmniene
outer frame in the direction of a force substantially perpendicular to
40 the plane of the pane, the resilient nmeans abuts the track before the
wheel reachgs they |ai‘:ﬁh§erﬂéntrﬂiV€!HﬁﬁHd N Qri}goﬁé‘ o IBin 48NLCH8 IR aRE pafic is
rotationally novably nounted An arrangenent as _clainmed in Claim46
wher ei n t heesibierslytehlaeablarclative amuum frams by wintupyatdpashimpardpelethe dframe being
d| rection k l ane.

At SPHRL B et BB LGk confacth B The palfic B B 508,
| nner frame is resi I iently displ aceabl e in both directions perpendicular to
t he pl ane t he outer frane. as .clained in any one
of (Clajme 8-t o A ARBRGH a4 e in TRh AP AR I S5 HERAIIE SPBRGE pusans
the outer ftoanEa hial Vetdéd th@paheasd thedukdffamf the frame being

5f.  An arrangement as claimed in Claim 49 wherein the pane suppori means is an

elongated strip which extends along at least one face of the or each pane,

52.  An arrangement as claimed in Claim 49 wherein the pane support means
simultancously contacts both faces and one.edge of the or cach pane,

53.  An arrangement as claimed in Claim 49 wherein the pane support means extends

along the entire circumference of the pane.

54.  An arrangement as claimed in any ove of Claims 46 to 53 wherein the outer frame

is provided with a brace member which connects the frame to a surface of a building.

55.  Anarrangement as clained in Claim 54 wherein the brace member slidably engages

the outer frame,

56.  An arrangement as claimed in any one of Claims 47 to 55 wherein inner frame is



provi ded with resilient pane support neans contacting both the pane and

frame. . q clairred In Caim49 wis & thetrepiacement shéet

pane support me mgma'm| i et ween the pane and the outer frame. 51.

An arrangenent as* clci wed®insCal m49 wherein the pane suppo UPrB?s s an
o

eI ongat ed stri p whi ch extends al ong at | e&st one f ace QDatot he h pane.
An ary errent as cl ai nmed |§r$]1CI aim 49 wherein the pane, support_neans

S| rml t aneo %b Y BRvakle dn thy plane OF hepiieroiameqid whergipgl lsrlmy‘acftﬁ%eaﬁeresﬂww
An ar r angegRpfac@ble kiR e ofilefi MAMAS Hyh 'rrﬁxbrbft R RaARE tﬁ%@ﬁhnﬁﬁ@iﬂ further

extends along the entire circunferenceo e pane. An arrahgenent
as cl ai medpiavidedywishe resiliehta¢angactieg umrﬁl&rmetaemmg aﬂieaszmpaaroffthamarsframe and

provi ded Watt%gﬁpaﬂ,tﬁelgwﬁﬁ:@ef whi ch connects the frame to a surface of a

bui I-di ng. R as claimed in Caimb54 wherein the brace
menber slidably engages the outer frarre 56. An arrangenent as cl ai ned
in any one_of Clains 47 to 55 nnerfr ne, i ors .,

41 %o Gabd mofBAEagmeRs 35 calmed in G1aTS o Re Bl mslenh Rt ing Bemhtie:

frame is resilsi2dhl YeilesR U At 8nd 8hRf kamethe outer frame by virtue of the
frame arrangement being further provided with a resilient contacting menber

contacting at |east part of the inner frane and at |east part of the outer

; £ g e
cont act i ng benbad FEetnE 88, PPy dh i 6 hB ko fedtF BT chilfeh hey BEF
An arr angeocmnictaboth e inmdr amd ﬁmr fram6s,vandrvehan 2 foece is applichto the ivree tf:iang, the

menber contacts both the i ner out r fr. n aforce is
appl i ed t o'¥ffe’S; tFﬁtEFc”f'cpa cﬂ’t&" BResy W’P%E&Y@r’@%ﬁcqv@"f RRntatHNE, MEPheh,
substantially via the resi lient contacti ng menber.

59.  An arrangement as claimed in Claim 58 wherein the resilient contacting member

comprises at least one anchor portion received by the inner frame and a force receiving

partion or portions extending from the anchor portion which contacts the outer frame.

60.  An arrangement a claimed in Claim 59 wherein the force receiving portion(s) of the

resilient contacting member are 1apered away from the anchor portion.

61.  An arrangement as claimed in any one of the Claims 56 to 60 wherein the frame
comprises a plurality of longitudinal sections and wherein the resilient contacting means

extends longitudinally of at least one section of the frame.

62.  Anarrangement as claimed in any one of the Claims 56 (0 61 wherein the inner frame

is supported by the track provided by the outer frame,

63.  Anarrangement as claimed in Claim 62 wherein the wheel is provided with a recess
for receiving the track wherein the base of the recess is of a width broader than the width

of the part of the track received by the recess.

64.  An arrangement as claimed in Claim 62 wherein the resilient seal means of the inner
frame abuts both the inner frame and the outer frame, and wherein the seal means moves

relative the track when the inner frame is displaced relative the outer frame in a direction



59. An arrangenent as clained in Caimb58 wherein the resilient
contacting nenber c ' one anchor portion received by the
inner franme and a fgmmﬁmlm‘l"mﬂml’tlon or. portlona'hts(lsehdlr a&élﬁ% %
anchor - portion whi ch *tortt aét s"t he out er fr?é/re . An arrangenent
claimed in Cdaimb59 wherein the force rece ng portggﬁ(_s) of the resi I I ent
contacting nenber are tapered away fromthe anchor 4F An

ar r angenentsubsiangially petpendicaly toske pleng abtheIr#®s 56 to 60 vvherel n the frane
conprises a plurality of |ongitudinal sections and wherein the resilient -

contacting nmeans extends longitudinally of at |east one section of the
frame. 655. A armaaggeerdnas akinediimélain 6dnge 6trimo 54 t Wher€imai wherb ghe doréd

wherein the r.frane i C 2]
e " ogubsatifaud pRfRaiaRr A idne e dpabd BeboRb b BRCritey B ik Frar
provi ded wii§ moeable fcthe diretioeoftheifoge bb@rnmreadxk pavioesfahe wihieel tedmgeradtionaty and
recess is qQf a dth bro er than the w dth of the part of the track
received b °'Eﬂ%'é’ ety pova YGWOU“EQH’“&& bement as claimed in Caimé62
wherein the resilient seal neans of the inner franme abuts both the inner
frame and the outer franme, and wherein the seal neans noves relative the
track when 66t he A midow/dereframe arrapgeatnag havding al leastione feamasrat feasheng pang, and

direction . h
subst ant i a/® )}eaate rom“é nrasxhcl?t {'n er, hthc ﬁch:éntOPcmacr havmg at lggsc one, gnc or portion

arr angerrentrewvablwbymdt ofithel fearme @it arlez@t endfobek mbavmgrpurﬂheha\uhg afi end distant
substanti al ] r dicular to the plane of the pane is applied to the
Frane.t ho TOMER EAM0TLORo v B R ubdn resient BamBeT s aTanged doisfaushe foree
in part, Ofreéeli\ﬁ 6@9@%:&%&9.&:@ ds@ﬂ?dfd‘c@t%%é ARt &l mlawthepm%mmmed

on the axle. w ndow/ frame arrangenent having at | ast one
frane, at losdyttheopanepuhereinhe rs;slht:@tawnw@lspe‘gtms apeal betwnen, thQ part o€ 8ict frane

Teber Naviileck B0 neUNENGRIbn BP ! AUESSELYER!ha e PR or e b

and at | east one #orce recel Eﬁc av ng an en Pstant & rom t({ﬁ?gﬁe
anchor portwlﬂchcaﬂadmtlieabrmwaemgtﬂmmeei thbeumhemmmnbsrs arranged so that
the force receiving portion bends in response to a force to the distant end
via another part of the frame or by the pane, wherein the resilient nenber

al so forns g7, sealn HeanRARNE E.Ec%héd af Cldne 46 aRBrelfofte bE Ohe\HR% dhfepahObr
portion of the resilient nenber and the part of the frame or. pang which

contacts t MePang contastingoihe; resilipel mpmberos tapgferred subsiantiaHy Miz the resilient member
to another part of the frame or pane contacted by the resilient member.

68.  Anarrangement as claimed in cither claim 66 or 67 wherein the anchor portion of the
resilient member is received by an inner frame and a force receiving portion or portions of

the resilient member contacts the outer frame.

69.  An arrangement as claimed in any one of Claims 66 to 68 wherein, when the force

receiving portion(s) bend, they bend into a shape of arcuate section.

70. A window/door frame arrangement comprising a plurality of parts, wherein at least
two of said parts are secured to each other by connection means which is surrounded by

buffering means.

71.  Anarrangement as claimed in Claim 70 wherein the connection means is substantially

rigid.



67. An arrange aim 66 whereirn force on one part of

the frame or a pan t oot esilient nember is Thiaigthe repiacement sheet
substanti«ally via aﬁﬂmm“ﬂmm er to another part of the frame or pane
contacted by the r r .+ 68. An arrange as i in
either claim66 or 67 wherein the anchor portion of tggﬂétgéi I?Q%’I’%nber S
received by an inner frane and a force red®iving portion or portions of the

resilient merberarathdhfent B cRitned I B Clain® 90 or AwWhéreiNgie Bofihcclidn means
claimed in_any one of Clains 66 to 68 wherein en the force receiving

8 wh
por ti on(s) ioBHEOUNded foratrgast pee of ighispethdry bufferisgamessst i on. 70, A
w ndow door frane arrangenent conprising a plurality of parts, wherein at
| east two of said parts are secured to each other by connection neans which
is surrounddd bwrbefringement rasanlaimed iflany ovknofCiaimg Sifetat 72 gwherginntbel buffering
Claim 70 wherein the connection means is substantially rigid.
43 72. . APt SRR HECr ained in either Caim 70 or 71 wherein the
connection nmeans is surrounded for at |east part of its length by buffering
means. 73. An arrangenent as clainmed in any one of Clainms 70 to 72
wher ei n t h@4buf Adyarmigamentasceaimadsiaany oge ebthe ClaingA70 to Thwhereimie sernectien
clainmed in . Of .t ainms 70 to 73 wherein the connection neans
conpri ses é@?ésﬁg&ﬁpﬁﬁ.snﬁvgh arrangenent as clained in any one of Cains 70

to 73 wherein the connection nmeans conprises rivets. 76. An arrangenent
n

Compr ses. B61 o Ko Snadmept & Tairdd if add abor Lonig ) G TS iset R by Flmecton
| east part nhny\borgprises rivetsachabl e

76.  An arrangement as claimed in any one of Claims 70 to 73 wherein the connection

means comprises bolts.

77. A frame arrangement comprising an outer frame at least part of which is attachable
to an internal or external profile of a building and comprising at least one pane supported by
the outer frame and at least one inner framme supporting a pane, whercin the pane and inner
frame are resiliently displaceable relative 1o the outer frame, the inner frame being slidably
movable in the plane of the outer frame, and wherein the inner frame is resiliently
displaceable relative the outer frame by virtue of the frame arrangement being further -
provided with a resilicnt contacting member contacting at least part of the inner frame and
at least part of the outer frame, the inner frame being supported by a track provided by the
outer frame and wherein the track is received by an at Jeast partially resilient pad mounted

on the inner {rame.



to an internal or—external profile of a buil d| ng and corrprl 5| ng. hb@ﬁSt
one pane supported“iﬂ t he outer frame and at | east, o %l'}a're"'

supporting a pane l Bm and inner frapg! gre resi I iently

di spl aceabl e rel at frame, the inner fra ng sl idably
movabl e in the plane of tlhe outer frame, 44nd V\hma t e (T‘ ner frame is
resiliently displaceable relative the outer fra y virtue of the frane
arrangenent being further provided with a resilient contacting nenber
contacting at |east part of the inner frane and at |east part of the outer
frame, the inner franme being supported by a track provided by the outer
frame and wir ei Antarmngement assclaimediin €ain/ 721 whetein thesconpectionameansriesi | i ent

pad mounted on the innesr frane. 44 73. An
arrangerrents“g’étam@’%@qr’n Claim 72 wherein the connection neans is
substantially rigid. 74. An arrangenent as claimed in either Caim72
or 73 wherein the connection neans is surrounded for at |east part of its
| engt h by bTA.f er Anqrrangement aszdaimed An either-blimgatoras Wherpmaﬂlemnmo;donne of

Clains 72 to 74 wherein.t er ans eve. An
arr angenentmﬁguscllsafmﬂnqqq @ﬁﬁykﬁg Q?Ing?ﬂ% W@%gﬂﬁw eint he
connecti on neans conpri ses ScCrews. An arrangenent as clained in any
one of Clains 72 to 75 wherein the connectlon nmeans conprises rivets. 78.
An arrangen®ht adndreingenientrasapigimeddn any onejof€laimst72 s/ Awhersinthe farffering
connecti on neans conpri S8 bol ts. 79. A frame arrangenent conprising an
out er frameM&R0Y FHER sﬁ A5G Cwhi ch is attachable to an internal or external
profile of a building and conprising at |east one pane supported by the

outer frame and at |east one inner frame supporting a Eane wherein the
pane and inf@r fAarmTangemertsas glaimeryin any one of ths Elaimes £ itg d5twhereia theit er

frame, the inner.franme bein y novable in the plane of the outer
frame, and GHEFE 'il Pﬁ@%?ﬂ%&@#gﬁg‘wfs resiliently displaceable relative the
outer frame by virtue of the frame arrangenment being further provided with
a resilient contacting nenber

77 An arrangement as claimed in any one of Claims 72 to 75 wherein the

.connection means COl‘an'lSCS rivets.

78.  An arrangement as claimed in any one of Claims 72 to 75 wherein the

connection means comprises bolts.

79. A frame arrangement comprising an outer frame at least part of which is
attachable to an internal or external profile of a building and comprising at least one
pane supported by the outer frame and at least one inner frame supporting a pane,
wherein the pane and inner frame are resiliently displaceable relative to the outer
frame, the inner frame being slidably movable in the plane of the outer frame, and
wherein the inner frame is resiliently displaceable relative the outer frame by virtue of
the frame arrangement being further provided with a resilient contacting member
contacting at least part of the inner frame and at least part of the outer frame, the inner
frame being supported by Ia track provided by the outer frame and wherein the track is
received by an at least partially resilient pad mounted on the inner frame.
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contacting at least part of the i-nner frame and at |east part of the outer

frame, thé inner frane being supported by a track vided by the outer
frame and wherein the track—is+eceived by an at |e @F’%MQ repiag ,,g&ﬁi Li ent
pad mounted on i f 43 74, An o sheet
arrangenent as ,mﬂmm"’ﬂ"“m 73 wherei gzt he conikgéi ony S
substantially ritgid. t .S arrangenment as clained in Claim73
or 74 wherein the connection nmeans is surrounded for at |east part of its

| engt h by buffering nmeans. 76. An arrangenent as clained in any one of
Clains 73 to 75 wherein the buffering means conprises a sl eeve. 77. An
arrangenent 7as clAai a@ghdethedn}s OREnE inl ORiR 731 WEerdia the cdfheshiex fielnd i€
connecti on nmeans CONPri Ses screws. 78. An arrangenent as clainmed in any

one of O ai Mebstantigly 7igidher ei n the connection neans conprises rivets. 79.
An arrangenent as clained in any one of Clains 73 to 76 wherein the
connection neans conprises bolts. 80. A frame arrangenent conprising an

outer frane78f | @asirrgpeineaf as\blaithed i eliten Oldihl 73 bO74Rvherdis Hiddomectiont er nal
profile of a building and conprising at |east one pane supported by the
out er frameEABY iy sugrounded forpt deash past Ofﬂféd@g@hb}bbﬂgfm@ WeaBfie, wherein the
pane and/or in a frame is resiliently displaceable relative to the outer
frame, the inner frame being slidably novable in the plane of the outer
frame, and @ber eiAn arfsengemeat ad tlaimed i dnysodel ofrClaimsd? s P 258 adletein tRl Wiffaringt he
outer frame by virtue of the frame arrangenent being further provided wth
a resilient MEIRT SOPPHIFS AHBYE: cont acting at | east part of the inner frane
and at | east part of the outer frane, the inner frame being supported by a
track provided by the outer frame and wherein the track is received by an
at | east paffl?i al |An aresigeiment apeldimalin any ene dfithe iQlaims 7Brtar@6. wherein the

connection means COmprises SCrews.

78.  An arrangement as claimed in aﬁy one of Claims 73 to 76 wherein the

connection means comprises rivets.

79.  An arrangement as claimed in any one of Claims 73 to 76 wherein the

connection means comprises bolts.

80. A frame arrangement comprising an outer frame at least part of which is
attachable to an internal or external profile of a building and comprising at least one
pane supported by the outer frame and/or at least one inner frame supporting a pane,
wherein the pane and/or in a frame is resiliently displaceable relative to the outer
frame, the inner frame being slidably movable in the plane of the outer frame, and
wherein the inner frame is resiliently displaceable relative the outer frame by virtue of
the frame arrangement being further pro_vided with a resilient contacting member
contacting at least part of the inner frame and at least part of the outer frame, the inner
frame being supported by a track provided by the outer frame and wherein the track is

received by an at least partially resilient pad mounted on the inner frame.

A



- 43 - 55. - Aframe as clainmed in claimb52, wherein the frane

(Iilgn VC\;AB'[ giggnSGaﬁlpgﬁg}QgBéﬁ)ﬁe/ nor e t han t hat speC|f|ed Tmmm‘\fmuumwmard .

_ ¥r ane conpr|5|ng a plural

extrusion secti m,l mrwu in any ¥ne of clainms 35-42 <57+ ™

frame as cl ai ned erelnthefrarre has a wei ght of between
0.4 and 0.9kg/ nferr] of frarre A frame extrusion section as

clained in cIa|m56 wher ei n the frarre extrusion section is forned of an

al um ni um al | oy A fr iffied  Elath 320 wrlrefh fefratfle Wherein the

edges of any hgﬁes made {h fhe a%rarre are pushed into t arre.

can withstand a force of 200% more than that specified by Chinese
Standard No. GB-7106-86.

56. | A frame comprisiﬁg a plurality of frame extrusion
sections as claimed in any one of claims 35-42.

57. - A frame as claimed in claim 56, wherein the ffame
‘has a weight of between 0.4 and 0.9kg/m? of frame.

58. | A frame extrusion l'section' as claimed in claim 56,
wherein the frame .ext_rusion section is formed of an aluminium alloy.
59. A lframe as claimed in claim 56, wherein the edges of

any holes made in the frame are pushed into the frame. -



