; e3ex2u. ./ 0F0~" 262T2MX?1 4 NOV 2002. DESCRI PTI ON SOLAR BATTERY UNI"E KW%UZ
SOLAR BATTERY APPARATUS 5 Technical Field The present invention relates

a solar battery unit and a sol ar battery apparatus enploying the solar
-battery unit. Background Art 10 Conventionally, a solar batt erji Imu
effectively utilize solar energy for generating electricity. vmmmmm
battery is enployed, a rectangul ar-shaped sol ar battery panel V\Atm@mEJaW
within which are laid a prescribed nunber of solar battery cells, is

general ly used as a solar battery nodule, and the sol ar batt lﬂW’ ’mﬂﬁmmm
installed on 15 roofs, roads, gr on. Such sol ar

are often installed in an |ncI i nggﬂgggl?qg%n order to effecti vediopooz*rrprove
the light intake conditions. , Installation nmethods of the solar battery
panel s include the followng: (1) a nethod, wherein a pedestal is installed
at the BIGICAROIBAITHERY GNIDANDCSOIARBADPTERY APPARADUSIS onto which the
sol ar battery panels are secured. (2) a nethod, wherein supporting rails
are secured onto a roof sheathing board of a pitched roof along the tilted
direction of the roof and onto the supporting rails are secured franes of

t he ol dechaicdlrigldanel s, wher eby the solar battery panels serve at the

sane tine as roofing mater.al Japanese .unexam ned. patsnt pijbl cation 25
Nunber 7-180318§ Pi¥s¢ IWHSHsre(litFSatﬁda(%‘)la’d HehawitapBd e SR %atitgry
formed bhetwe sel an. _batt s and the surface of the place of
install QPP%rﬁg{?e%Eﬁld)lyﬁbggﬁ stoaaeretﬁé f 1 4 NOV 2002 2 the pedestals from

the supporting rails, enabling and electrical connections of the solar
panels to be made in the gaps on the rear side thus provided. \Wen

i nst al | Bagk mloAgr battery panel on a flat plane with the above descri bed
met hod (1),The solar battery panel can be set at an inclined position by 5
appi®pri at el yCosiventiomajly, esdlar baitdryt iseuspd desstidctivglyenplize solgr oergynftrance
a right angled triangular section. However, setting the pedestal requires
not onl geﬁefﬁﬁag@k%ﬁl’l@t)bertal n size, restricting the place of installation,
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appear ance e nethod (2) d ri bed above poses a emin that, since

t helfret hootsytdddsz geouris aml 80 dmatslﬁhysqo@nbmergs drfeb(i’s afobiteg insthked i anf a
pitched roof, the place of installation will be limted to a pitched roof-
and f ur ingdinedpasgiaria ardertoifectively mepiovd the light intakepeenditadms.i ous work is
necessitated for manufacturing, transportati on and

Installation methods of the solar battery panels include the following:
(1) a method, wherein a pedestal is installed at the place of installation such as on
20 roofs or grounds onto which the solar battery panels are secured.

(2) a method, wherein supporting rails are secured onto a roof sheathing board of a
pitched roof along the tilted direction of the roof and onto the supporting rails are
secured frames of the solar battery panels, whereby the solar battery panels serve
at the same time as a roofing material.( Japaneée unexamined patent publication

25 Number 7-180310)
In the methods (1) and (2) described above, a gap is formed between the solar
battery panels and the surface of the place of installation depending on the height of



installation of the supporting rails. Disclosure of the Invention The 4 NOY 2002
‘obj ect, of the present invention is to provide a solar battery unit anh § &&
sol ar battery apparatus which enable &,fréer selection of the place of
-installation as well as facilitating the nmethod of installation. The

battery unit of the present invention is formed in a void columar shape,
wherein at least a part of the circunferential surfaces is nade to be a

|l ight receiving surface provided with a solar battery. 25 According to the
present invention the solar battery unit is forned as a solar battery

dul e | f sat :
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sur f acegoat Befiels tébérﬁhd@iﬁt%@%%g?ohhﬁé‘réd}%icﬁé ik Pr8ORIeMi Ng surface can be

directly secured to, or sinpl aced on the place of installation,

el i m nating tWhereagsthlingt bise petesbateryopaselppardifig phineswidr the above
installation, facilitating the installation process. Furthernore, since the
sol ar bdesabedumictloda(E),ihe sdiar bhidgry pdned caml benset ahey Mmchaed positeindbwi t h
one part of the circunferential surfaces faci ng downwards, or they can be

j ust? asappioprigtely|sglestingnthg oy phHe pedestaldpy wimmoyig fanigstanee warighinds

r.ds. Accordin installation.is small, they
n
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t he pI ace of I nst atron. reover, Irectly securing one surface ot her

t han t heeduigdt for ebekulan baftefy paigels t@néthﬁtiﬁ%rtﬁ@@@la@fbattbgr_ flodege af the time
installation, the solar battery units can be installed irrespective of the

i ncl@ naof arstatation, gheking théevqek anerecfaborietsl Maré@rer, Hitheopedestdls arethigh,wi der
choice of the place of installation than in conventional cases.
Fur t her flselicalwikes arpdhebexpossss ZRiRE ampRleasantfNPRAPRFREANCE- voi d i nsi de,

3%? SE apponr bR A S HHORLA BV Bore § MARER! 4f Sttt bl reBg S
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col umms jrangliat 38 Wil B¢ lifAtddeol £itdiedl o whd $artBeY, a8 id BirTas®NathStHE &@Rod
t hereof. A pol ygonal -shaped columm is a columar body with sections in

pol ¥gondl), sinepedabordbusasyork dasondcassitatddirfos wansfpctureng otransportation aadti on
of the polygon 25 may al so be an equil ateral polygon, may however al so be

of ot hemStaiI%N@anﬁhﬁ:rﬁW}P@'tmgéa&sjrface | arger than the other surfaces, for

i nstance woul d provide for a nore stable surface for installation.

Disclosure of the Invention
The object of the present invention is to provide a solar battery unit and a
20  solar battery apparatus which enable a freer selection of the place of installation as
well as facilitating the method of installation.

The battery unit of the present invention is formed in a void columnar shape,
wherein at least a part of the circumferential surfaces is made to be a light receiving
surface provided with a solar battery.

25 According to the present invention the solar battery unit is formed as a solar
battery module in the shape of a column and at least one surface of the

circumferential surfaces is made to be the light receiving surface. Thus, surfaces other



1 4NO V2002 4 Uilization of such a pol ygonal -shaped col unm per mi t 54 Hig¢ 2002
‘conposition of the circunferential surfaces to be entirely made of pl anes,
enabl i ng the connecting surface for df%ecf securing or for sinple placenent
.to be conposed of planes, insuring stability for installation and provide a
sinple and certain neans for securing 5 at a place difficult to install. It
is preferable that the solar battery units of the present invention be

formed in the shape of a triangular colum. As for the solar battery units

in the shape of a triangular columm, various kinds of triangular sections
such as L Lt o ck:l ' < : i r
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faced downwards as a base plate at the place i nstall at

par ti cuingtallabipn)irildhtingiie@stalietion pasggs.ar col utm to be of an equil ateral
triangle section and by securing one of the circunferential surfaces to

vertical i nstBiuftherinwressmtadks selacbatisrywanits are fretheSshapglof Heolwaem thop
hori zontal surface and the |ight receiving surfaces bear an angle of 30,
makiong €arebeilateh withtencepas dddhensiiguatfeientighsurfmess fasing downgards, gahepr y

apparatus of .the present invention i,s constituted such that the ahove
ment | onéan B it %aW?]ii)? RIRSRCE 310 UpH WeBeSIOR &vidade Bgsndinel eRS Tacing
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are conpRgtRdplaBed b théif Sides ACHAeqie Ay ith@ Paethdd OF AetaltichScant Besdiotad
battery units can be installed in a very small area if placed in an upright

posi( i oacandin23odhe cahdiione dfrtke pldcedfiinstallataom, givimgch vadey sefeetionfofghaced
on their sides. Furthernore, the solar battery units, as described above,
can be plse gfiesdalgtioliout the use of a pedestal, facilitating the

installati d.th ibilit f ~ =~'"1.V Z002. | act
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5 ends of the so units are stored ins e joint nenbefs, th
posidi bi fortaywiderwhbire sfabpapdece oft installaticotian paddneentiomdilicasean be prevent ed,

securing the water proofing performance as well as protecting the inner
Wi ring. Furthermore, since the solar battery units are formed with a void inside,
electric wiring can be stored and concealed within, resulting in a pleasant outer
appearance.
Although the solar battery units are not restricted in the form as long as they
20 are in the shape of a column, it is however preferable that they are comprised of
frames made of polygonal-shaped columns and the solar batteries are provided on
at least one surface thereof.
A polygonal-shaped column is a columnar body with sections in polygonal
shapes such as triangular columns or square columns. The section of the polygon
25 may also be an equilateral polygon, may however also be of other forms; by making

one surface larger than the other surfaces, for instance would provide for a more

stable surface for installation.



The 'sol ar battery apparatus of the present invention is preferably prawyKEd002
with the joint menbers with a packing material affixed to the inner surface
thereof. 10 The solar battery units anq the joint nenbers can thus be

-tightly connected to each other, whichresults not only in a superior water
proofing performance but due to the elimnation of a play in the connecting
portions, the connections can be nmade wobbl e-free. According to the solar
battery apparatus of the present invention it is 15 preferable that both

the plus termnals and the mnus term nals that have been pulled out from

t he sol ar batter ni tsear rovi ded .respectively on both |ongitudinal. ends
of the solar EQ{WZ@T nu(?'ﬁ ?‘é&l %yp(?\/ll& o%l-sﬁaﬁq:(? r?&YLHH%{ p(%’(mtsttﬂg cﬁﬂ Oﬁlﬁ?ﬂi(ﬁal S
and mn j : e : e i i | Sqmgnner,
and m i EREelenuhl SEARNeRe el Dinghl BF AARIE LN ylec iR
bat t ery stiffate fof Agitddt{ Alchfigie! BE 5PUHABIY Pcedhdiitelo R E8fpESeclof! Planes,
parallels. Brief Description of the awings 25 Fig.l is perspecti ve view
of the fngugingesthbityrént installacion agdngevidetdsinfise phas@nfain Means fonsedarigg? i s
a perspective view of the solar ba{pt}ery uni {rﬂi]%lf sai d enbodi nent ; 11 § NOV
20025 6 Bt g pladesdifficdtta metll. vi ew of sai d enbodi nent of the solar battery
unit; Fig.4 is a perspective view of the connecting nenber of said

enbodi nent ; FillgisPeerabledlpt Besplahaiisey units ofithevpegsenhvestian beghesmedand

t he cover nenber (}f sai d lerrbo iment; 5 Fig.6 is a sectional viewtaken
al ong t Hethe Hgpgol.a tangplapcglgnn.ci g 7 i s”a sectional view taken al ong the

line VII - VI, 0 hqa. 6.1.Fi J # j V] of i1.h

installation { E%Ije:{hgog%ﬁfbggg%}r §“‘§p$§r‘§$§§5@%§aﬁ %%‘&%I ﬁ@ﬁhﬁig{aﬁ{o&% s a
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i nvedt i eriangdular dektiog, an Hestelen aianpudy settiemahd elie 1ike halyl tas adupts@t hod of the
sol ar battery of the present invention. 15 Best Mde for Carrying out the
Ihnvent :j on O_1teﬁegb?dl|st®1hty;)¢art Emsgveaat_émned nlvzhﬂn Fn@ﬂﬂnth? pb?/gdwelsbsuﬁjiecbsblstt
ereunder w reference to the drawings. Fig.|l illustrates a solar battery
appar at E%Ceﬂ downpardsy asabase plaseabtif P]%W@féﬁtaﬂatbai-tlérﬂﬁrﬁ‘ﬁ-ﬂ%’ dyuway ofs a

combi nat 4 r}n(g) fthé Y\rli)ansg%ll%rcoqg}l{[netroybeugf 5s eauﬁgt%reﬁ’trigggle section and by securing

one of the circumferential surfaces to vertical installation surfaces such as walls, the
15  angle between the horizontal surface and the light receiving surfaces bear an angle of
30°, making the light intake to be more efficient.

Further, the solar battery apparatus of the present invention is constituted
such that the above mentioned solar battery units are connected to each other in the
longitudinal direction, wherein the adjoining solar battery units are mutually

20 connected by joint members.

According to the present invention generation of electricity is made possible
even when the place of installation is very small or long and narrow since the solar
battery units are connected in the longitudinal direction. In other words, the solar
battery units can be installed in a very small area if placed in an upright position and

25  canalso be installed in a narrow and long area if placed on their sides.
Furthermore, the solar battery units, as described above, can be installed

without the use of a pedestal, facilitating the installation process and the possibility of



20 conprises the solar battery units 2,3 and a joint nenber 20 which *4 MY 2007
connects the solar battery units 2 and 3. The solar battery units 2 and 3

are formed in the shape of a triangular. colum of an equilateral triangular
-section and one of the three rectangulér pl anes whi ch conprise the
circunferential surfaces is designated as a |light receiving surface 10. 25
Such sol ar battery units 2 and 3 are forned with a void conprising a frame

11 in the shape of a triangular colum with a void section 11A and a sol ar
battery 12 provi ded on one surface of the frane 11, as illustrated in Fig.2

and Fi ga??. . 1.4 NO V2002 7. The frar{e(%q%l.is built with a nmetal such as
al umi nuRdAng Raneg LB esUults g, PleeSetEHICHOr BIPCRFANSG Ui | at eral tri angul ar
section, and r qﬁeﬁ ' i -beq [ -
receiving sur ﬁglge%{# pgtt%%e%ﬁ)azl%‘gt e g’\éﬁlaerg ta@tvéﬁt)}&iggirﬁgeﬁegfoelgr@pgﬁjegnd
conceal ' [ I 0gk I i § ) Of
col ar barhsieTobitRe e ieide oL Ak AN TCendofhE DR BARH biST |,
and conpri se, B3sdainpussothei darBatRey urtiRecdt 88 caSi dohfb&ted Zhd, Rifideetheor m
of a rectangul ar plane, a plurality of solar battery cells 122 arranged on
one $i dend$ of hige selas ungs erel@bredainsidensipthegoint fmémbers, that podsibilit28f tatageal
in the solar battery cells 122, and a back coating material 124 for

cover i ngeeprge1mte ithe isplprnattery ainits2aan paepreveriedpaeausing tel wataropronfing
conpri sed n.sol ar, batteries and are electrically

f single crystal silic
connect @en‘\%rmn @weélcﬂsamowmgrtﬁ%mz ViWMBeans of band-shaped netallic
foils 125 t ith i i i llels. .lt l.d b t.ed
that “the sol an Eaxoe bl PSSy Bk Bl RefiSnd RSty Rfvig:
| 15 : i . B ial 123
o conpr ReteJpfl ATOBRIn B packifk MRlchlal SBIAGR togE ihich sLERCEREET o

withoa high nhgtsel Vagtehyp haieand tHe BUA(mERIbErSVEd ihuBbe)tightly ddrinecredrieduced
|l oss of ultra violet light transm ssion rate. In order to sécure sufficient

resi st aeaeh ager,nshichoesults got diiiy in evepseor watbe podofiigperfoahandeeshiitdiuead t he

20 filling material 123 is covered with a back coating material 124 nade of
a resi ntkgehmasatien plianplayf inubiei eennestingoportiossgtheuarnnectionsi canfbes madesol ar
batteries re attached connecting nmenbers 13 in order to secure the

sol ar bAfIWY§ELC12 to the franme 11. The connecting nenbers 13, as

Fect angul ar O GREREETBE " valE! babads b hrbitiy “PRBRIH i
pl ajgs B@ei@fﬂwl@ﬁ?at% Eﬁégmsn&&ﬁinﬁﬁla@dlmehﬁﬁn& e [i#ésw tl%ag Hal€ HehPulfedt he

letter The fixed part 131 and the securing nmemnbe 1 and 133 are

i nt egr abatfroni the so’rm&m&nﬁsarapfdl&?died)ytesgeeﬂiﬁelyfonvlﬁitﬁil@@giﬁrtﬁn:ilhﬁlds of

| ongi tudi nal ends of the solar batteries 12 are inserted into the gap 134
bet weenthensolgebattérgmisnber s 132 and 133. The fixed part 131 is formed such

that it protrudes fragmthe pressure nbers,132 and 133 and securing hol es
135 are provi ﬁé/dway Og@tuﬂ]lntﬁ gt et dhégﬁlspt&rmw& apg annps germyapks figrm each

end of the solar battery unit in this manner, the terminals can be selectively connected
20 between the adjoining solar battery units, facilitating the connections either in series

orin parallels.
Brief Description of the Drawings
25 Fig.1 is a perspective view of the first embodiment in accordance with the

present invention;

Fig.2 is a perspective view of the solar battery unit of said embodiment;



5 The solar batteries 12 are secured to the franme 11 fromthe inside 44 NOV 2002
t hereof through the connecting nenbers 13 so as to close off the opening.

In other words, it is secured by inser%ing the screws 136 into the securing
-hol es 135 of the connecting nenbers 13" fromthe side of the flane 11.
Referring again to Fig.2, the solar battery units 2 and 3 are respectively

10 provided at both | ongitudinal ends with plus termnals 14A and m nus
termnals 14B, which are pulled out of the solar batteries 12, allow ng the
termnals 14A and |4B,|l ead wires, not shown, and the |ike of the adjoining

solar batterigs 2.and 3.to,be connect ed. t t her. t he. j oi nt
renbers 20 b gt LR SrHUR PiERD ST ibegisnt Bt Beiip Bifery R e o
triangular co dri o) ' S AN .section
of the solar ngntil g%ébg%%;é gﬁge gf%egvngk ﬂfaenécffrlﬁ%eﬁgg rreg ‘?)ér)ro%é(}gaﬁﬁj %}éﬁ:&%%ﬁ@’ axi al
direction so Ffias jKhe éﬂﬁl%d@ﬁ ﬁé?@ge’i@i'v@rvi@w be'the 'gBirftsmgmﬁ@ﬂ ahdCRR B6ver
inserted fromboth sides. O the three surfaces of the joint nenber 20, one
sur f ace memvadsf Jaid bmb@ﬂirﬁéhtgdj usting surface 20A for securing the solar
battery units 2 and 3. The adjusting surface 20A is divided in the mddle in
t he @axi al dir &g.6 ama aectiartad viiw taked gdong thenknaMd -pv bef Higdb;wi t h connecti ng
surface 22A and 22B laid parallel to each other and rising outwardly fiom

each of the dfig déua seeticnadyiew takenciprg thenine YWl a6l oF I Bhd 22B are
s. of bolts .23 and 24, 25 .Either

connect ed by a S er of .the t ur f aces
other t han 1 hETEd 15t PRGPECHTRAE o B Fate P imtefin orabe: ol bile g

posi ti on- 1.0 rf OB and is provided with stoppers 25 for
determ HP&%%@&?F\%EJ gﬂﬁ& he solar battery units 2 and 3. The stoppers
25 are 1 4 N;fyV; 2 [ STt o] h1S} ohhefl e4ift
menber 20, baﬁtlné-')‘s)hé%g% gﬁrgﬁ%ﬁi\i&e\,\g&/ ]éf{%msdfg?b Etc’)hgetornglalﬁfeob?higggailigg?hdi%rf e%%liaon of
t hel( oi sinbuelifaent; 20 and fi xes the positioning of each of the abutting solar
battery units 2 aid 3 inserted fromboth sides. The joint nenber 20 is
provi ded i nsi Heg. W isha pesspective igpedf auathenpintamembelr of thenpressmtanmentiing
packing material is conprised of ap elastic terial such as el astomer or
synthetic resFighhd ?Wécﬁl‘éﬁwflt‘”ﬁ’éfn%@n%geﬁ maqgﬁrpnyméﬂmeeﬁ H sQlax hattery) ar
battery ﬂ_}ifts 2 atnd 3 .via the packing material. The joint nenbers 20, as
shown i AT EBIGPEFSERINYAAIYh| v provi ded between the 10 sol ar battery units 2
and 3 to connect the both ends but are al so provided at the opposite ends
of the connecting side, nanely, at both extrene ends of the solar battery
appsg at Besi MSRVB: @@Wqﬁg@uggleal@ehﬁ@@rted into the joint nenbers 20 at the
extrenme ends. The cover nenbers 30 are formed |ike a cap of an equil ateral
triangul ar 15Caecémbaodinsénti dfathetpresdre ihvemticd willebd desweibkll lrdurder wethur ed
inside of the joint nmenbers 20, by being inserted and abutting the stoppers
25. Thotgferarcg.tothadmveingse il lustrate only the solar battery unit 2, the

solar battery _unit,. . 3 is evecyted in the simlar nner. The sqlar battery
apparatus 1 of ‘&-iwé”ﬁ?téaé%ta obRUHRIH tAPRATAUS HeOly Breﬁ?)mn%‘ﬁppg%ﬁ’t' The

conpone i i n the L. owi ng el . 0 i tah ol ar
bt or'y SoRr (2B AR L 56 bR o TR St WiterS PRS2 R 5 B0y

t heod wo ' : I ;36 AVA=Y] e
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term nabgtté@A_lrgfgdzm@3m nus termnals 14B are connected to each other and
when 25 they are to be connected in parallels, the plus termnals 14A are
connect ed to @helotarhatteandnith2 andrBusretformied ah shel siéiperef ctiangatardolumaach
other. This wiring work is executed after the termnals 14A and 14B of

ei t her of aphequitateral Heiangilgr sactien andromse of the threg xeckogalar planes which

comprise the circumferential surfaces is designated as a light receiving surface 10.
25  Such solar battery units 2 and 3 are formed with a void comprising a frame 11 in the
shape of a triangular column with a void section 11A and a solar battery 12 provided

on one surface of the frame 11, as illustrated in Fig.2 and Fig.3.



10 have been put through the joint menber 20. The wiring cables w | g@q@wzmz
be stored away in the solar battery units 2, 3 and the joint nenber 20.

ends of the solar battery units 2 and are inserted fromboth sides of the
joint menber 20, through which the term nals 14A and 14B run, and 5 abut

the stopper 25 respectively. The solar battery units 2 and 3 are then fixed
at the prescribed positions. The bolts 23 are in this state inserted into

the hol es of the connecting surfaces 22A and 22B and the nuts 24 are

screwed in, connecting the surfaces 22A and 22B. Wen the bolts 23 and nuts
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shovn, sl ot LE3h, SRTBFES B S G B
opp05| t qvIREMSs & béé;tﬁgéﬂgé‘ﬁgﬁﬂ f&e%ﬂ%@ﬁﬁﬁc@ﬁotlé‘%gég' Al dﬁ?é&é yl?]d{%'ér?%?ﬁa”d

nanely at each sol ar Pattery unit

ends of lﬁtbgrgﬁai anid bahdcaned e &g enihg, and the 15 openings of the joint
menbers 20 on the other side of the soI ar battery units 2 and 3 are

encldsed wit hA lgtass sobstratenb2t saind0a ploradithexf swdadbatterysteliss 122 doneeglade
where the above nentioned solar battery units 2 and 3 are connected to each
ot her, theseimorenstisate: deysalai bettery 32aamd compEisoeps mestppastiag membenstdet ed

Lgﬁng‘ééiaﬁé's‘éﬁ%a%é&ﬁ ntfs St 216 T651eABHRE PIANs APIBICE OB QAN
er m nal &2 AR 6%14%“% NRBRE ¥ BB e ol P RRRGER Sy echatrlel 16508

bat t ery qbi jSthé cEHs fi%zp'dhh?dbé&t ébzﬂﬁn RAEHNNES B dRelim@dnyl T es,

not shown. The |ea W|re may be’ used to conne to a battery, condenser
andi® heﬁl]]m@maﬁeﬂgmggore the electric energy, or to be used to provide
electricity directly to an electric appliance through inverters and so on.
The sol ar bat Theysappdattens ctlls 22 abt aoneutiseyl obreieglei aystahesiscdmrsotat t ery
1 4 NOV, 2002 11 units 2 and_ 3 can be installed at various places. To be
nore pr bettees apd %Iél%l?dﬂﬁﬂﬂjércyonapﬁ@da‘t‘v’ﬂblmtl@%ﬁok@é paiterigs | b2l byameans of

e 35;; 5o o 25 A 1 AR i BaBa g B

1
be- s oy <ot s Riler PARHT oL 303, A7 e botiaRi by BENS R PR A o
mayidpe @@Hybpgjmg Hﬂi‘ﬁ%‘i’h&fn et &jsng materials such as screvvs and nails, or

gl ued together by nmeans of an adhesive. One surface of the solar battery
apparatus 1 n@jeakiflindemateeial eti23 as icbhipsisedt ef a ntrhngpabents veslin t hiwsh take
l'ight receiving surface 10 faces upwards in relation 10 to the vertical

sur f aceEbfA(\/\Elh)slemﬂflmﬁeAmﬂaE)oﬂlth abbighdinegstere fakistandee o8 F1Vax( Balyt ¥inyluni t s

2 and 3_are ed h0|z tally to a vertjcal
Butylof) wit uce8 ri|oss ofy ultra violet {lgflt transmission rate. In order to secure

sufficient resistance against moisture, the reversed side of the substrate 121 of the
20  filling material 123 is covered with a back coating material 124 made of a resin such
as polyvinyl fluoride.
At both longitudinal ends of such solar batteries 12 are attached connecting
members 13 in order to secure the solar batteries 12 to the frame 11.
The connecting members 13, as illustrated in Fig.4, comprise a fixed part 131
25 in the shape of a rectangular column and securing members 132 and 133 having
rectangular plates to embrace the fixed part 131 and has a section in the form of the

letter U. The fixed part 131 and the securing members 132 and 133 are integrated into



surface of a wall 9A and the like, the angle which the light receiving NOV 2002
surface 10 bears with the horizontal plane becones 30 which is the npst
effective light receiving angle, resulting in a sinplified installation
-method in addition to being able to procure 15 a high electricity

generation efficiency. Furthernore, when the solar battery units 2 and 3

are secured on the upper end of the wall 9A the solar battery apparatus 1
can also be utilized as a canopy. As regards the installation, securing the
joint menbers 20 to the wall 9A by neans of fastening devices such as
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joint nmenbers 20, either of the two remaining surfaces other 25 than the
adj ust i agdsecheghdles.13Bwrt peovided anbdiiepotueled eaidt i ethafixtdpait 131.t o be
secured to a wall such as 9A, either of the remaining 2 surfaces other than
t he @adj ust i ngTherscderbattgresofl2tare secured 19 thevirane211 Zr¢roi the imsideethsred
shoul d be secured to the wall 9A, and the solar battery units 2 and 3 may

be i nsetiioyghihe copreqtingmendhess 13sons 1o close aifdhe wpening. dvlosherpuexdsy if
t 1 be installed whil i nbl ed. .| | |Lati f th
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ei t her %r%mﬂ)é(r lfﬁbﬁﬁgietsic?é' P%ﬁsl?a(iﬂ%il'fg it wwth the end surface of the
er §9‘ as a \Mo"nc ena
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limted in any special "way and installation can be executed on

bal toni gsovidedds bothelokgitudmadiends anitdh [slas esrmihfls A andl aminbatdrativalsd@d, at us
1 can also be secured, as illustrated in Fig.9, on a vertical surface of

t he wal Whigh fateep@liedboud afethise selari batteries lﬁeaﬁawmgmhm tetminass dddunad

hori zont gl | laterally ). In this case either of the two surfaces other

t han thé?‘h,lééé WigeSe DOF 5ROy pn¢ ther bkeg thesadioaningsolasdatiesiss 2dsd e Bee and
t he securin rface may be so set that the direction of the Iight

receivi 8“@%??@’% 10 is adjusted to 15 the nost effective light receiving
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apparatus 1 can be used for the purpose of illum nation, as energency
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both sides.
Of the three surfaces of the joint member 20, one surface is made to be an
20 adjusting surface 20A for securing the solar battery units 2 and 3.The adjusting
surface 20A is divided in the middle in the axial direction and the divided portions are
provided with connecting surface 22A and 22B laid parallel to each other and rising
outwardly from each of the divided surfaces. The connecting surfaces 22A and 22B
are connected by means of bolts 23 and nuts 24.
25 Either of the two surfaces other than the adjusting surface 20A of the joint
member 20 is to be a position-determining surface 20B and is provided with stoppers

25 for determining the positions of the solar battery units 2 and 3. The stoppers 25 are



‘appliances of the vehicle. The present enbodi nent offers the follomﬁng4N0V2m2
effects. Since the solar battery units 2 and 3 are, as a solar battery
nodul e, are columar in shape and one part of the circunferential surfaces
-is designated to be the 25 light receiVving surface 10, a surface other than
the light receiving surface 10 may be used for the purpose of sinple

pl acenment or direct securing of the solar battery units 2 and 3, whereby a
pedestal or supporting rails needed otherwi se for installation can be 14

N O V 2002 13 elimnated, sinplifying the installation process.
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Further, sincCe the solar battery units 2 and 3 are connected together in
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protection to the inner wring. 10 Moreover, since packing materials, not
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i nvention, and include such variations as shown bel ow. Although the present
enbodi ment describes a case where two solar battery units are connected to
each other, it can just as well be 3 units or nore, or even a single solar
battery can be enployed by itself: the nunber of the solar battery units 25
may t hus be selected according to the actual situations. Further, although
the solar battery units 2 and 3 of the above described enbodinent is a
triangular colum in shape, it may just as well be a square, 1 4 NOV 2002
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Further, the adjusting surface 20A of the joint nenber is not confined 4&N0Vl001
bi section, but the internmediate part of the adjusting surface 20A nay be

made of a detachabl e nmenber, nanely ' a¥ﬁover menber 29 and thereby naking
-the adjusting 5 surface 20A openabl e. is provides a good workability when
either of the remaining 2 surfaces has to be secured fromthe inside to the
surface of installation. Furthernore, as regards the securing nethod of the
solar batteries 12 to the solar battery units ( 2, 3 and the like), it is

not limted to the use of the connecting menber 13 of the above descri bed
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appar at us acc&UEhEHNEEe, dhailRIY, MERBERiY @nﬂr%’éﬁlq(% 06fth§a‘PRP0§8?aﬁndt§r@ﬂ thear e
i nserted |nt i-Ns

hooor tr RonBedinSuledis (188 53k ot S i EAREG 3, ey AL HAHAEREN i Solaf s

surface j tp ne of
t he cl alb%éteéak ﬂlrt%%l ﬁﬁd @%g}gfonﬁjnt@hé %%é? ?ér;]]gf' %ﬁttgépgéﬂi sral 3 ar h%m ts
ar e pr oypdfth %glcffhh@qbim RRShbENE0 8h ri!hél@hfer%mie aﬁq@t 018 Baf fiﬁhht% 2/»911@8
extend fromthhe bodies of said solar units. .ALY.AL. A&3,

. ALF. AL [alre éhclék¢d withHBe AsFeAlenfiieds 383. A9. A L"6ND$z 1< p
, V}xsni d_Z] ca] ca] ca] ca] ca].ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca]ca] cat] cajcalc
a] ca] ca] ca] ca}h@;ﬂtb@q wggr@sap@staqscmatj'lgepase swhere the above mentioned solar battery

U Govhian doflenlcalcaled eolop @;}a s et oo o
] ‘ngcgf@%@g?rgﬁ@.}e 7 %Qgg})g@%@]sgg% tﬁsljsacaémarsasoc ahethe AR o
a] cg? ca]sca]Fété:agjqcﬁ}]&%\)’Hj261?'%%?§‘§‘?‘§El Fcaﬁ1 a ca ca Sa gg%}&a%)ﬁa gg}agxg] Iglg%?g]' ca] C

S(((") Enfter haehk Betnpositidbned by abuttlng the stoppers 25.

At this time terminals 14A and 14B on the side of the cover members 30 of

the solar battery units 2 and 3 are to be pulled outside and connected to lead wires,
not shown. The lead wires may be used to connect to a battery, condenser and the like

25  to store the electric energy, or to be used to provide electricity directly to an electric
appliance through inverters and so on.

The solar battery apparatus 1 thus obtained by connecting the solar battery
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When the solar battery units 2 and 3 are secured horizontally to a vertical
surface of a wall 9A and the like, the angle which the light receiving surface 10 bears
with the horizontal plane becomes 30° which is the most effective light receiving
angle, resulting in a simplified installation method in addition to being able to procure

15  a high electricity generation efficiency. Furthermore, when the solar battery units 2
and 3 are secured on the upper end of the wall 9A, the solar battery apparatus 1 can
also be utilized as a canopy.

As regards the installation, securing the joint members 20 to the wall 9A by
means of fastening devices such as screws and nails or bonding it by means of an

20  adhesive will secure the solar battery apparatus 1.

It should be noted that, since the adjusting surfaces 20A of the joint
members 20 comprise protruding parts consisting of the connecting surfaces 22A,
22B, bolts 23 and nuts 24, the surface to be used for'securing to the wall 9A should be,
of the 3 surfaces of the joint members 20, either of the two remaining surfaces other

25  than the adjusting surface 20A.

Further, when the solar battery apparatus 1 is to be secured to a wall such as

9A, either of the remaining 2 surfaces other than the adjusting surfaces 20A of the
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Installation of the solar battery apparatus 1 in a vertical state can easily be
realized by either simply placing it or by securing it with the end surface of the cover
member 30 as a base which enables the installation even when the installation space
is very limited.

The place for installation is not limited in any special way and installation can
be executed on the ground, balconies, roads, parks, gardens and so on.

The solar battery apparatus 1 can also be secured, as illustrated in Fig.9, on a
vertical surface of the wall surface 9A or a fence similar to the case when it was
secured horizontally( laterally ). In this case either of the two surfaces other than the
light receiving surface 10 may be used as the securing surface and the securing
surface may be so set that the direction of the light receiving surface 10 is adjusted to
the most effective light receiving angle. Moreover, the joint members 20 should be so
placed that a flat exterior surface, namely either of the surfaces other than the
adjusting surfaces 20A, come in contact with the securing surface.

The solar battery apparatus 1 can be used for the purpose of illumination,as
emergency electric generator in case of disaster, and when fixed to a vehicle such as
an automobile or a tramcar, it can be used to directly supply electricity to the electric
appliances of the vehicle.

The present embodiment offers the following effects.

Since the solar battery units 2 and 3 are, as a solar battery module, are
columnar in shape and one part of the circumferential surfaces is designated to be the
light receiving surface 10, a surface other than the light receiving surface 10 may be
used for the purpose of simple placement or direct securing of the solar battery units 2

and 3, whereby a pedestal or supporting rails needed otherwise for installation can be
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Furthermore, since the solar battery units 2 and 3 are columnar in shape, it
can be laid with one part of the circumferential surfaces facing downwards or it can
also be placed upright with one longitudinal end facing downwards. Accordingly, it

5 can be installed upright if the installation place is for instance small, or placed
horizontally if the height of the places of installation is for instance restricted, which
allows the installation method to be selected according to the conditions of the place
of installation, widening the freedom of choice of the place of installation.

Furthermore, when the solar battery apparatus 1 is to be directly secured via

10  the surface other than the light receiving surface 10, it can be accomplished even
when the place for installation is small, and since it can be secured irrespective of the
inclination or height of the place of installation, a greater choice of the place for
installation can be offered. Furthermore, since the solar battery units 1 and 2 are void
inside, wiring cables can be stored away and concealed, resulting in a pleasant outer

15 appearance.

Furthermore, since the frame 11 is all composed of planes on the
circumference, the securing surface for securing, or the base plane for simple
placement can be flat, providing for a stable condition for installation and facilitates
installation even when the ground is not, for instance, very adequate for this purpose.

20 In particular, since the solar battery units 2 and 3 are formed in a triangular
columnar shape of an equilateral triangular section, a superior stability is obtained
when laid approximately horizontally as illustrated in Fig.1. Further, when one of the
circumferential surfaces is fastened to a vertical installation surface such as a wall, as
illustrated in Fig.8, the angle between the horizontal plane and light receiving surface

25 10 becomes 30°, making the light collection to be particularly effective.

Further, since the solar battery units 2 and 3 are connected together in the

longitudinal direction, installation can be implemented effectively by placing it
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5 inserted into the joint members 20, the solar battery units 2 and 3 can be easily
connected, and as the ends of the solar battery units 2 and 3 can be stored away inside
of the joint members 20, water penetrating into the solar battery units 2 and 3 will be
reduced, thereby securing the water proofing property and providing simultaneously
a protection to the inner wiring.

10 Moreover, since packing materials, not shown, are provided on the inner
surfaces of the joint members 20, a tight seal can be obtained between the solar
battery units 2,3 and the joint members 20,giving rise to a high grade of water
proofing property and the parts can be connected wobble-free due to elimination of a
play in the connections.

15 Further, since both the plus terminals 14A and the minus terminals 14B are
pulled out from each end of the solar battery units 2 and 3, the terminals 14A and 14B
can be selectively connected between the adjoining solar battery units 2 and 3,
facilitating the procedure of connections in either series or parallels.

It should be noted that the present invention is not only limited to the

20  embodiment above described but includes other structures which would attain the
objects of the present invention, and include such variations as shown below.

Although the present embodiment describes a case where two solar battery
units are connected to each other, it can just as well be 3 units or more, or even a
single solar battery can be employed by itself: the number of the solar battery units

25  may thus be selected according to the actual situations.

Further, although the solar battery units 2 and 3 of the above described

embodiment is a triangular column in shape, it may just as well be a square,
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surface 20A openable. This provides a good workability when either of the remaining
2 surfaces has to be secured from the inside to the surface of installation.

Furthermore, as regards the securing method of the solar batteries 12 to the
solar battery units ( 2, 3 and the like), it is not limited to the use of the connecting
member 13 of the above described embodiment and any component known in the art

10  may be adopted. For instance, as illustrated in Fig.11, a groove 111 corresponding to
the thickness of the solar batteries 12 may be provided on the inner surface of the
opening for securing the solar battery 12 of the frame 11, and the solar batteries 12
may be secured by having the edges inserted into the groove 111. This is, so to speak,
an integration of the connecting member 13 and the frame 11. Such a profile can

15  easily be manufactured by utilizing a conventional production method for window
sashes If the frame 12 is to be molded in aluminum by a pultrusion method. The
groove 111 may be molded such that it is slightly wider than the thickness of the solar
batteries 12, allowing for a packing material such as rubber to be inserted
therebetween.

20
Industrial Availability

As described above, the solar battery unit and the solar battery apparatus
according to the present invention serves effectively as a photovoltaic power

generator and can be effectively employed in a house, building or any other fixed

25  structures.
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4, A solar apparatus according to claim 3, wherein a packing material is provided on

the inner surface of said joint members.

5. A solar apparatus according to any one of the claims 2 through 4, wherein beth
longitudinal ends of said solar units are provided with both positive terminals and negative

terminals which extend from the bodies of said solar units,



