EXTERI OR FACI NG PANELS FOR OUTER WALLS OF BUI LDI NGS BACKGROUND OF THE
| NVENTION Field of the invention This invention relates to exterior facing
panel s attached to outer walls of a structure such as buildings. Mre

particu ' el i e ' be effectively
pr event Emlﬂeﬁ'@mpme@ﬁt pmlgﬁq%ﬁgsetggamo %eof caused by
change of outside tenperature, and also which can be effectively prevented
from bedewi ng by attaching an adi abatic plates between the exterior facing
panel s i [re]g on which the panels are attached. Description
of the ng&wﬁbﬁ%‘g IngfS! owgq an exanpl e of the exterior facing panels of
prior art. In the Fig. 5 the end portions(12a) of side faces(lla) of the
exterior facing panels(10a) are bent exteriorly (to the left direction of

the side fa¢ iHd- inveh that the adjacent end portions(1l2a) are cl ose
¥ n tﬁﬂ ) :
or next to eg%:dnlagﬂ?grlon the frane(40a). The end portions(1l2a) are fixed

directly to the frame(40a) by connecting neans such as fastners. Wen

out door tenperature changes, the exterior facing panels suffer from
contracti orfhds iawpationorelobeséa exteriar facimgepanels attachedeto auteri@abisnof
because the panel have no roomto absorb the physical changes of )

cont r ac @i sirugtunex pudhs as rbuipdingss Morpepastiewarl fbJedatas to extpriorhfarjag of
the outer tenperature, the panel s become uneven in the surface. The panels
tend toDPRRlE Maichapedeantfechielhepreventedy brap dekaraieg dug g gentragiion or

undurabl e in structure and_duration of use_thereof are reduced. ]n addition,

si nce t B¥PaRgAQN thepeof Gaysed by enange of oW idR teupRIatuLe, andhalsHRichogan be

mentioned_ above, the panels tend.to be easily da d and.to hurt bodies of
wor ker s egmgvely prevenge% rom bedewing by attaching an adiabatic plates between the

exterior facing panels and an interior frame on which the panels are attached.

Description of the Prior Art

Fig. 5 shows an example of the exterior facing panels of prior art. In the
Fig. 5, the end portions(12a) of side faces(lla) of the exterior facing
panels(10a) are bent exteriorly (to the left direction of the side face in Fig.
5) so that the adjacent end portions(12a) are close or next to each other on the
frame(40a). The end portions(l2a) are fixed directly to the frame(40a) by
connecting means such as fastners. When outdoor temperature changes, the
exterior facing panels suffer from contraction or expansion caused by the
temperature changes and deform because the panel have no room to absorb the
physical changes of contraction or expansion thereof. Therefore, in response to
the change of the outer temperature, the panels become uneven in the surface.
The panels tend to have bad appearance and be relatively weakened, unstable or
undurable in structure and duration of use thereof are reduced. In addition,
since the panels of prior art have the outward-bent end portions(12a) mentioned

above, the panels tend to be easily damaged and to hurt bodies of workers when



-1 being handl es. Mreover, the out-bent end portions(12a) essentially
require to using additional fixing tape for fixing adiabatic materials
filled in inner portions of the panels. Furthernore, the panels having the

out var dpbigt ' 18@) odt-Deh€! ddl pertiond(194) Wssbitih®Rdirequite t
stockin89§@ gg?gg?ﬁgk%gggﬁgeaﬁ%P their geoggﬁr?éﬂstrhcﬁgre} SUMVERY OF %HE

| NVENTI (N rg aHd BWoRd1 tiging Okdpemied £ix@n@radiabétic, material®bfiaded oin tinger
present invention to provide the exterior facing panels having the

fol | owi parti6hercictthel phngls. : Fufthesinore, cbiengmnels tHaimnanies oatwirdebdny ehé
tenperature change can be absorbed, occurrence of bedewi ng on the panels or
t he frapertiond(1Re) apeercdatidly tinferidraimloadimaterr stdckingorbeartyingetecausi n
the panels without additional fixing tape; the panels have relatively
super i oof ttheim geometrigy stra¢tucki ng, carrying or handling, and the panels are
especially physically safe when handl ed by workers. In accordance with the
present invention, the exterior facing panels for outer walls of the
bui | di ngs conprising a plurality of panels, each of the panels conprising :
a top f SUMMERY|OFeTHEAdN¥ENTIOhected to said top face and bent downwardly from
the edge of the top face; inward-bent end portions connected to said side
faces and bent inwardly into the panel in substantially right angle wth
respect to said side faces, and said i nward-bent end portions supportin
and hol di ngharvigwi ebathec nrablan Hfs the| prigrynarhi nitt His phiedts of the Bregentaces
i ncl udi ng engagi ng hol es extend;gg | aterally across sonme parts of the side
faces ilAveatahndP tPRAVide e thgj griasngfaping resnels othavifg adhec £edlening
faces of the

characteristics : the size change of the panels caused by the temperature change

can be absorbed, occurrence of bedewing on the panels or the frames can be

prevented, the adiabatic materials can be filled within the panels without

additional fixing tape: the panels have relatively superiority in loading,

stocking, carrying or handling, and the panels are especially physically safe

when handled by workers.

In accordance with the present invention, the exterior facing panels for
outer walls of the buildings comprising a plurality of panels, each of the
panels comprising : a top face: side faces connected to said top face and bent
downwardly from the edge of the top face: inward-bent end portions connected to
said side faces and bent inwardly into the panel in substantially right angle
with respect to said side faces, and said inward-bent end portions supporting
and holding an adiabatic materials filled within the panels : the side faces
including engaging holes extending laterally across some parts of the side faces
in a manner that the adjacent engaging holes of the adjacent side faces of the
adjacent panels do not face oppositely with each other : and a clip having a
claw for engaging with said engaging hole, a holding portion for engaging with
said inward-bent end portion of the panel, a connecting portion for connecting

the clip with a frame which are used for structurally holding and supporting the



adj acent panels do not face oppositely with each other ; and a clip having a
claw for engaging with said engaging hole, a holding portion for engagi ng
with said inward-bent end portion of the panel, a connecting portion for
connect RebribPefsding gbﬁélsf." hrdngn Wiiiabatiice pased dt@acifddr 4ot Wobtdn dfol f4iiag
and supporting the -2 exterior facing panels, and an adi abatic plate

at t achegofifecbig @oreions 8ol preventang | k@t por tdodd from pra&sEsining betaeewrsaidl d
fromtransferring between said panels and frames. Preferably, in the said
ext eri opaielsi agl peamess, size of the claw of the clip inserted into the
engaging hole is smaller than that of said engaging hole. BRI EF DESCRI PTI ON
OF THE DRAREGS ahlyr dhetheesaidnexiairiem facingt penehs e séze of nihenclawnofvithe dilép

di scussed in detail belowwth reference to the attached draw ng fi gures,
Fig. 1 iissertpérintalthe éndeging hokey is epallerathasi thatvoewaid engagingdioler faci ng
panel in accordance with an enbodi nent of the present invention. Fig. 2 is a
partially enlarged sectional side view of the exterior facing panel in

accorda i ] i he present invention. Fig. 3 is a
sectiongﬁﬁgﬁh@§$ﬁg§ﬁ®2@ﬂﬁﬁgq%ﬁ@ﬁ§§terior facing panels of the present
invention installed on the frames. Fig. 4 is a plan view show ng the
exterior facing panels of the present invention installed on the franes.
Fig. 5 is aA peefdreadlenbodimert @ sleoprespnt hinventioniwillf beidigeyssed!in détdibe
prior art installed on the franes. The brief description of reference
nurer al eddw dithvrefprence to the attached drawing figures,

Fig. 1 is a partially broken-away sectional side view of an exterior facing
panel in accordance with an embodiment of the present invention.

Fig. 2 is a partially enlarged sectional side view of the exterior facing
panel in accordance with an embodiment of the present invention.

Fig. 3 is a sectional side view showing the exterior facing panels of the
present invention installed on the frames.

Fig. 4 is a plan view showing the exterior facing panels of the present
invention installed on the frames.

Fig. 5 is a sectional side view showing the exterior facing panels of the

prior art installed on the frames.

The brief description of reference numerals of drawings
10 : Exterior facing panel 11 : Side faces

12 : Inward-bent end portions

13 : Engaging holes 20 : Clips

21 : Claw 22 : Holding portion

23 : Connecting Portion 30 : Adiabatic plate
40 : Frames 50 : Adiabatic Material



10 : Exterior facing panel 11 : Side faces 12 | nward-bent end portions 13
Engaging holes 20 : dips 21 daw 22 : Holding portion 23 Connecting
Portion 30 : Adiabatic plate 40 Frames 50 Adiabatic Material 3 DESCRI PTI ON

OF THE gﬁ%@ WI%E{}%REW MIF , preferred enbodi nent of the present
i nventi 5&5@ e describe WIE?E re @:ence t o acconpanyi ng draw ngs.

Referring to Figs. 1 and 2, each of the exterior facing panel s(10) has a top
face, four side faces(11l) connected to the top face and bent downwardly, and
i nwar d- bentHeeethafben.i prafetue)) eshodirenteof tthe tivesaritdénveation will) berdeseribed
inwardly to the panels (to the right direction of Fig. 1, 2 and 3), in

ri ght amithe refarence dopanconpagying deawisgs.aces(1l). Engagi ng hol es(13) are
formed on, and extended l|aterally across sone parts of the side faces(11),
pr ef er abl y ReferringkooRigsel agdst.t paghs ohdjhacesteriar Eatingrpangis(dfd hapqe top

faces(11) in such manner &h t the adjacent engagi ng hol es(13) of _adjacent

opposi t &aeg.d&our cHde 1§acegt 1ldqjcamnasted Jondhe (tap) faee md bente dpimwardlieh aBdner
hown i Fig. 4.. As , dj t cli 20 | bed hel f
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hol 13), d fi th 40 i t.h i nt I, Mih h .ot her.
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laterally across some parts of the side faces(11l), preferably, located on the

positions adjacent to corners of the side faces(1l) in such manner that the
adjacent engaging holes(13) of adjacent opposite side faces(1l) of adjacent
panels(10) do not face with each other, as shown in Fig. 4. As a result,
adjacent clips(20)(described below) of adjacent panels(10) can be engaged with
the corresponding engaging holes(13), and fixed on the frames(40) without
interfering with each other.

Each of the clips(20) comprises a claw(2l) for detachably, idly, and firmly
engaging with the corresponding engaging hole(13), a holding portion(22) for
firmly holding the inward-bent end portion(12) of the panel(10), and a
connecting portion(23) for connecting the clip(20) with the frame(40) with for
example fasteners, such as a screw.

Also, the clip(R0) has an adiabatic plate(30) attached to the bottom
thereof. The claw(2l) of the clip(20) has a bent end inserted to the engaging
hole(13).

In addition, the holding portion(22) of the clip(20) has a bent end firmly
fixed with the inward-bent end portion(12) of the panel(10). Preferably, sizes
of the claws 21 is smaller than those of the engaging holes(13) so that the
space formed between the engaging holes(13) and the claws(R2l) can absorb

contraction or expansion of the panel caused by the temperature change, as



firmy holding the inward-bent end portion(12) of the panel (10), and a
connecting portion(23) for connecting the clip(20) with the frame(40) with
for exanple fasteners, such as a screw. Also, the clip(20) has an adiabatic

plate(3 A to the bottom thereof. The claw(21) of the clip(20) has
a bent gﬁﬁgﬁh%g?ﬁgﬁ'to the engaging hole(13). In addition, the hol ding

ortion(22);af | daRf 5 b £F6 Ij i
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claws 24ni ghe "Pidngs (dohanandiopiy.ofa tike senaagi @ibwh@héﬂzn%?)théoplmtl teR€erispace

formed between the engagi ng hol es(13) and the cl aws( can absorb

cont r acphs010)exitaslem of fthehfrapasi@p) caused by the tenperature change, as
- 4 described above. Fig. 3 is a sectional view showi ng the exterior facing

panel s(10) Asnghéun! edl Fign 8§ hendf naneeh4€)ip(20)d iEi fixed drs the pirade (409 W Ehahe ng
the plural exterior panels(10) installed on the franes(40). As shown in
Fig. 3 adihbaticaiate|30p( BP)fors ekampdd, ofadstbreris: afied 4djacent thips(20) aifatthe

pl ate(30) by for exanple, fasteners. The adjacent clips(20) of the adjacent
panel s( A@jacent rpsneis(d0) adal nobnfawet and tdontanth witth each Tdther arfhey carat éocated

| aterally side by side. The adiabatic plates(30) attached to the bottom of

t he cli psfer@llyx andepbgvside. heats or cold fromtransferring between the

panel s(10) and the franmes(40). Finally, the reference nunerals 50 in Fig.3

of the predthetadiabatrici platesBOfi af.tagheds tprtherbokton ofidiheackipal30)t tan poivebhit i c
materials filled within box-like
heats or cold from transferring between the panels(10) and the frames(40).

Finally, the reference numerals 50 in Fig.3 of the present invention and
Fig. 5 of prior art indicate all the adiabatic materials filled within box-like
panels(10).

In accordance with the panels of the present invention mentioned'above, the
present invention has the following characteristics:

First, since the sizes of the engaging holes(13) are larger than those of
the ends of the claws that are inserted in the engaging holes, the spaces formed
between the engaging holes and the inserted ends of claws can absorb the side
change of the panels in both vertical and horizontal direction according to
contraction or expansion caused by the temperature change.

Therefore, the panels of the present invention can keep evenness and good
appearance in the surfaces thereof and can maintain relatively good.durability
and long life.

Second, the adiabatic plates(30) of the clip(20) can effectively prevent
bedewing by insulating the heat or cold transferred between the frames(40) and
the panels(10) via the clips(20).

Third, since the panels(10) have box-like shapes in part by inwardly bending

the end portions(12), the adiabatic materials can be received and effectively

fixed therein without additional fixing tapes which is essentially required in



panel s(10). In accordance with the panels of the present invention nentioned
above, the present invention has the follow ng characteristics: First,
since the sizes of the engaging holes(13) are larger than those of the ends
of the gheawandlzabf ardot nerer t aatertal hdeeaugagtheg ilwdrdshenthend poceions Ci2yedt

bet ween the engagi ng holes and the inserted ends of claws can absorb the
side chiseganels(1l®ke cannsipport) andt fixv¢he iadiabbakid dateraist nécedvedotitlnin the
according to contraction or expansion caused by the tenperature change.
Ther ef obex-likee ppradsl. s of the present invention can keep evenness and good
appearance in the surfaces_thereof and can maintain relatively good.

dur abi | i ty Fourtdh,| $hg eutward-Seabnend tnesticasblia)i of ppriars @zb) fedauentdyc hapg 20)
can effectively prevent bedew ng by insulating the heat or cold transferred
bet weenPh¥sdcaklydBjured bhey workerspapld Sends ke dapagedcpy peqnbagtingnthep withce

t he pane| s(10). have box-like shapes in part hy inwardly bending the end
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therein without additional fixing tapes which. is. essentially required.jn 5
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of the.panel,s(10) .can,su and f.ix the adiahatic terial .

Fecel el RRRHINC cand D5 IORRE) sBnth Gtk e et oby, fofachiist pthes,article
portions(l1l2a) of prior art frequently have physically injured the workers,
and tends be damaged by contacting themw th other articles when workers

handl i ng t IFefgmNeEhes pafieldr 6P thérjresdiev@ntionnatd@elatively superior to those
of prior art in loading, stocking, carrying, or handling because the geometric

structure of the inward-bent end portions thereof.



present invention, there is nearly no possibility to hurt workers by the

i nwar d- bent end portions(12) or to danage the panel by contacting other
article Fifth, the panels of the present invention are relatively superior
to those of prior art in |oading, stocking, carrying, or handling because
the geonetric structure of the inward-bent end portions thereof. -s Wat is
claimed is: Cdaiml. A rectangular-shaped exterior panel for buildings

havi ng a ich is in the shape of edge frame, conprising; the
si de face\R’hQ&sng W{’Jr'ﬁvard bent end portion connected to the side face; the

side face including an engagi ng hol e, wherein the adjacent engagi ng hol es of
the adjacent side face of the adjacent panels do not face oppositely with
each other; and a clip having a claw for engaging with the engaging hole, a
hol di ng golaimdn for engaging with the inward-bent end portion of the panel,
and a connecting portion for connecting adiabatic material. Caim2. The
exterior Aascbnfuar-bhapeti egeriac paneli fog buitdingsihavihg @ lsafeatzcerwhziel is in theat t he
size of the claw of the clip is smaller than the size of the correspondi ng
engagi ng dnape-of edge frame, comprising;
the side face having an inward-bent end portion connected to the side face;
the side face including an engaging hole, wherein the adjacent engaging holes of the
adjacent side face of the adjacent panels do not face oppositely with each other; and
a clip having
a claw for engaging with the engaging hole,
a holding portion for engaging with the inward-bent end portion of the panel, and

a connecting portion for connecting adiabatic material.

Claim 2.
The exterior panel for buildings according to claim 1,
characterized in that the size of the claw of the clip is smaller than the size of the

corresponding engaging hole.





