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OPENABLE DOVE- SHAPED RCOF STRUCTURE Thi's i-nvention rel ates t6 Znrobdhdbl @
done- shaped roof structure mainly intended for application to a stadi um
~and, nore particularly, to an OpPPENKHLE ODOME-SH ROOPf STRUCTURE! €
conprisi.ng three or ‘nore roofsections, wherein at™Feast one of the roof
sections rotates generally in a horizontal plane and at |east one of the
ot her roof sections.slides:along the sane horizont:al plane to w dely open
the roof. Such a type of- done-shaped roof structure has been denonstrated
at " SKYDOME" in Toronto, riedad@ent ioH Sel@eés Std Wni Bpen&IE domeSshaped TOBE
secti‘ans in which one sem donme shaped roof section is rotatable in a

hori zontal pl ane. andtrhetutéaraindpfintendednionrapplicdbbbm tion at kbaditum and,
hori zontal plane. In "SKYD%\éE", hotel is constrycted adjacent _to a
Stadiumand the s1i BRBPCPRECKRIBELY orke 2PcORERARLS GOPRE=RARPL, FoPh = HRtEHEe

when the done-shape )t . : t Qdi AL _ . e S : .
e SrBOre an an; %io@ggés%fﬁ }tgf%eé GfindPel $obf NRtIBREEKherbihn aE’EféH:sttf g§L

ing is required other than the stadium
supporting the slidafl eheordofs@ettimss rbtatedugdmbiradlpatn tao Horiobntal Flgae
scal e enough to support the huge slidable roof sections, Therefore, in
order to construct t3d 8t ifaRh fRPePEUhe Sthereiwfaseations sddfgeienadhe
set forth above, a V%&E I Iy 4 0 r n that
required for the stadi umﬁgg*n%hé%gi %]l?%%alt%i ﬁgggyne%%teni %ﬁgerq%;l}?ed for
constructing the buil di nguelljsadype 6 ddnme-shaped moolfustinestinrec hastbeen

al nost inpossible to reconstruct an old stadiumto a new one with the

dome- shaped roof st ARPHFEFAELL AL TRRYIPMEG VR, THAE s cCRPRAG P LB IFOOE
add-.\:/' onal land wil |sé}%§:t9§e;%p&§9£§ ARlir2e80E ddttiildRsSIAUHADH Bhe

semi-domé shaped roof séction is rotatable in a horizontal

Plane and the other roof sections are slidable in the same
horizontal plane. In “"SKYDOME", a hotel is constructed
adjacent to a stadium and the slidable.roof sections are
moved to the top of the hotel when the dome~-shaped roof of
the st#dium is to be opened.'.This means that in "“SKYDOME"
an adjoining building is required other than the stadium for
supporting the slidable roof sections. This building has to
be of a large scale gnough'to support the huge slidable roof
sections.

e ' Therefore, in order to construct the stadium with such
a dome-shaped roof structure as set forth above, a vast
amount of land is required, other than that required for the
stadium, and additional investment is required fo:
constructing the building adjacent to the stadium.

Furthermore, it is almost impossible.to reconstruct an
old stadium to a new one with the dome-shaped roof structure"
as set forth above, because the reduired additional land

w;ll not be available adjacent'to the stadium for
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constructing a building for supporting the slidable roof secti-ons. ,
Therefore, an object of the present invention is to provi'de an openabl e

dope- shaped roofconbtredtlin®y ROPuildiinydifos) vhppdttdagsth®is1iaabis ot

addi ti onal building adjacent to the stadi umfor supporting novabl e roof
sections when t®@ctéersis to be opened. Another object of the present
invention is to provide an openabl e dome-shaped roof structure for a
stadiumin which novabl e roof sections are positioned one above the other
to open the roof within an area surrounded by a peripheral side wall ofthe
stadi um Anot her object of the present invention is to provide an ope le *
donme- shaped roof str@bexgforeer an ahiagtunfi theywnresent imientigafisda i ons are

arranged symretrj | t C Q r Lel aljve i tric
| ine of a subst rft% ?gﬁ/y%i gﬁﬁgggpéeoﬁep g?g%’g g ﬁéﬁ%\ét ﬁégsga%a%o as ‘'
to open the roofwhichhagaw hotakaqeire AROhBAL t1dNaACbuDiaiMe aghaEEME Hovention

Is to provide an openabl e donme-shaped roof structure including pivotable
roof sections arfdesptagbie fogofurrntipgsmeyakie crofosertiipasprhen dllee and

sl i dabl e roof s%toifogg %Eqa rrgégg I n synchroni zation with each other to a
i1 no?%

maxi mum open positi on. er object of the present invention is to

provi de an openabl e dasencadhapgdct a5 ther peésdt inObEidty 13 6t gRbwide0Of
sections and slidable roof sections wherein when the pivotabl e roof
sections nove i r*fopenekiriidegedrharad srofosbraturretenof staddun|injabl e r oof

PEct) oS 1O | oRRnCRSEOTSodl e 3o odRiohllhd Uhalh! 19 [0
other to open the roof within an area Surrcdhded by a ;,J
peripheral side wall of the stadium.

Another object of the present invention is to provide
an openable dome-shaped roog structure for a stadium in
which movable roof sections are arranged symmetrically with
respect to each other relative to a diametric line of a
~ substantially circular peripheral side wa11 of the stadium
. so as to open the roof with good balance.
Another object of the present invention is to provide
an openéble dome~shaped roof structure-including pivotable
roof sections and slidable roof sections in which both the .
pivotable and slidable roof sections are moved in im"?
synchronization with each other to a maximum open position.
Still another object of the present invention is to
provide an opepable-dome—shaped'roof structure including
pivotable roof sections and slidable roof sections wherein
when the pivotable roof sections move in a descending
direction to open the roof, the slidable roof sections move
in an ascending direction, so as to. reduce the driving force '

required for moving such roof segtioné..

-2~



v .

tn obder to achieve the above objects, an openable roof structure according
to the present invention conprises: a peripheral side wall; a first slide
gui de means provi ded upon said side wall along a circle; a crescent-shaped
fixed roof section having an -arc-shaped outer periphery fixedly supported
by-.said side wall and an aré-“shaped inner periphery; a second slide guide
means provi ded upon sai dini iorderr tofachdeve othellahoyeackjects,apnaerenahilehroat
concentric with said circlé: a pajs of sgfdable roof sections provi ded
above the | evel of SSFYETYSE-ACPBEIIRG so; Bhe SBRPoeDi-bOYeRCian Cappeiees

rel ative to a first dianetral line of said circle, which line divides said
slidabl e roof sections into two equal parts, said slidable roof sections
meeting with each ot her atperibhéesil peiidet wabks e sai.d diametral |ine
intersects with said circle at the opposite side to ,said fixed,roof
section, each said slidabl&insgoflide quidepeans RFEvided Hipon, said fidg wall
portion extending al sai hrcle fromsaid first point to a respective
second poi nt where §§?ggd$39§%éﬁéd outer and inner peripheries of said
fixed roof section neet aidélfesRent-Shdid fiRed Wodf aeetpard tHavingxawndi ng

al ong sai d arc-shaped inner Feriphery of said fixed roof section fromsaid

second point to a tH¥cash ajfer cPerinher¥ Hixedly, SUPBRFtRE My fdid side
term nates, and a syhshaghdald &rL:L-Qﬂ@ed)q;l},:éghpgf&%@%pg fromsaid first

point to said third point; a third slide guide neans provi ded upon each
sai d slidable roof sectiansedandgsiide npedesmeans mrevided ypon isehdt filwegof ; a

air of pivotable roof sections mretrical arranged. rel ati ve to, sai
Sianetrar line in SLﬁﬁqfaSﬁﬁﬁﬁﬂﬂ.aigng a cireu&Xr arc J%ich s concentric wfih

said circle;
a pair of slidable roof sections provided above the
level of said fixed roof section and symmetrically arranged
’ relative to a first diametral line of séid circle, which
line divides said slidable roof sections into two equal
parts, sald slidable rgof sections meetinq with each othér
~at a first point.where said diametral line intersects with
said circle at the opposite side to said fixed roof section,
each said slidabie roof section being defined by an outer
arc portion extending along said circle from said first
péint to a respective second point where said arc-shaped
outer and inner peripheries of said fixed roof section meet
with each other, an inner arc portion extending along said
arc-shaped inner periphery of sa;d fixed'rocf section from
said second point to a third point where said second slide
guide means tefminates, and a substgntially linear portion
extending from said first point to said third point;

a third slide guide means provided upon each said
slidable roof section along and ne&r said inner arc portion
thereof;

a pair of pivotable roof sections symmetrically
arranged relative to said diametral line in such a manner
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- 3- ‘that said pivotable roof sections close a space of a done-shaped

roof not covereog,%'%Isggt%Jb\fsgcqbigoéo&eggée%@&aeéda .SA;'eag@bbg & oof

sections, each sa roof section belng provi above the | eve
of ' a respective donied shhpédtcofr Aot caeredrbyrEkigi fibked|npofosaetian ander et 0
at a position adjacent said first point; neans for 'pivotably noving said
pi:vot abl e roof ssadd sdddablm reof dsestionsy ceadpraid pivatableokgetai d-third

gl i de gui de neans) gnd ns for, slidabl Vi aig sljdable.roof ..
g'S‘:e_ct i ons upon sé%?éi%ggﬁ%fprggéaﬁ%ﬁ%gﬂéng? 51%%3? i Jr’f"sjta gﬁ%%g_gg%%ed SEre
gui de means. In ofa e £66£ %eceioh And BEVHEMAN cOinedtdd thbetbidle U de
means i s provided upon said fixed roof section along said arc-shaped inner

peri phery ther eagpositimphadiacenti saidiigstopéintgcti on has a first carriage
means engagable with said third slide quide ne e | age
§ §othrosebfi Wphi6e TAT etV AATIERE FRLLIGES

means engagabl e wi t h &P neans

sai d pivotable rgsdn $2dki SNfadAedrbyE BeRkl Ohis talongesdid WiNigdaok1saéd neans
for noving said slidable roof sections. In another preferred formof the
present inventi ognide meanspfandurth slide gui de neans are provi ded upon

Pa1d Tt 1007 ect L heUBSt ANRbLY AR i onkBap T bl BhefiafE

i ne. . : . . . carriage neans
engagabl e with sgpsh tdutadesked Goddi S6ctRANG 180 sa1ACEOPSk G isagendEaNS

engagable with said fourth slide guide nmeans. Said neans for noving said
pi vot abl e roof selidemguidadmeansi neans for noving said slidable roof
& In one preferred form of the invgntion, a fourth slide ;;}
guide means is provided upon said fixed roof section along
said arc-shaped inner petiphery thereof. Each said
pivoﬁabie_rocf section has g first carriage means engagable
with said third slide guide means and a secend.carriage
means eng#gaﬁle with said.fqurth slide guide means. Said
means for:moving said pivo;aple roof sectioné is driven
priof to ihe driving of said means for moving said slidable
roof sections. .
. In another preferred form of the present invention, a
pair of fourth slide guideimgans are provided uéén said
fixed roof section-;ubstantiQily in parallel to said first \;)
diametral line. Each of the pivotable roof sections has a
first cﬁrriage_means enéagable with said third.slide guide
means and a second carriage ﬁgans engagable with said fourth
__sllde gﬁide means. - Said neans for moving saidipivotable roof
sections and said means for moving said siidable roof
sections are driven in syﬁchrénization-with'eaéh other.
Other objects and fgatgrgs of the present invention

will become apparent from the detailed description of the
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-sectlons are driven in synchronl zation w t'h"each other. Other objects and
features of the present invention w'll. become appar ent from the detail ed
descri gjl on of “the referred enbodi nents thereof when, taken in

conjunction with thFe 6ﬁBaﬂ9‘?9ﬁ"gt“\9P i thereof nwhign Ggkep; {p ‘i?qjé'“ﬁt%‘?}héﬁié:thi c
perspective view shoyd ﬁpgpﬂ}@ldgag% shapgrk saof structure according
to a first enbodi rrent 0 e present |nvention; k¢ 9. 2 is a geonetrical

pl an- vi ew of the roof structure of the first enmbodi: frent in a cl osed
position; Fig. 3 is a vertical sectional view showing a pivotable roof
secti\qn gui ded to rest upon a-slidable roof section; Fig. 4 is a verti cal
sectional view show ng her t egtion is
gui ded to rest upon the%g]%lt dgb éemé;%% e‘sgie%‘{ul)\gﬁwgl %\{i\‘% ?gé‘gnéo%rnasgﬁenat ic
perspective view siopérablieodbmer-shipeli goofb struatysomerprdihg fcaa €iest of

the roof structure of the first enbodi nent in aggqrtially opened position;
Fig. 7 is a schemat PEPHmepEcef \ihe, PERSRAL m¥epbist ructure in the

partial Iy opened positi Fldl gs{'%thde@mghgxr% de vi%») Bf tl?f%tfr 's%%c&lr%“

vi ew of the roof structur ment in a f

position; Fig. 9 isof a@ﬂmktcedwaaeﬁiimavbguﬁ ;;tdggtw@; struct ure in
t he fuIIy opened position as shown in Fig. 8; Fig. 10 is a schematic

per spective vi ew show ndisn épéﬁaﬁ)lverﬁém Mégnﬁbd’fieyt shewing: aapivetiabie
to a second embodi ”Fgéf _Osfeettggnpgrueisdeegt té)n:\:/ee Q:t Iu%gh a slidable roof section;

Fig. 4 is a vertical sectional view showing another

Kaf.' . manner- of how the pilvotable roof section is gulded to rest
upon the slidable roof section;
Fig. 5 is another schematic perspective view similar to
Fig. 1; .
Fig. 6 is a geometrical plan view of the roof structure
of the.first embodiment in a partially opened position;
Siq. 7 is a schematic perspective view of the roof
structure in the partially opened position as shown in Fig.
6;
Fig. 8 is a geometrical plan view of the roof structure
of the first embodiment in a fully opened position;
o | . Fig. 9 is a schematic perspective view of the roof
structure in the fully opened position as shown in Fig. 8;
Fig. 10 is a schematic perspective view showing an
openable.dome-shaped roof structure according to a second

embodiment of the present invention;



Fig. 11 is a geonetrical plan vi ew of the roof structure of the second
enbodi nent showi ng how a pivotabl e roof section noves in'tinmed sequence;

Fig: +12 is a schenmat %.gg;i'ﬁe]_i\é g\/\ﬁ%}@%g?f&fﬁqﬁggg S fl -§Q§Ped r oof

structure according ‘hi'rd e resent i nvention; Fig. 13

i.s a schematic paruReGEs \GE \theVsétorid @mbaAEMEmO Eholing tHUWE adfivotable?2; -Fi g.
14 is a schematic perspective view of the roof structure of the third
enbodi nent i n a Xoglf] gecptoremoyes in dimed; gequences a perspective view

‘howi ng a peripheral _end rtion_af sli.dab rqof - sections _where air, of
gi v\cl)mt agl e Irooof Iosect i Eﬁg‘ af% 15 %f%be”fﬁé‘ﬁef%?e F‘}Ii v iﬁmTt' % a\'/'e??f%%lfalep o -’
sectional view c&o,,tehghggéa okt Ak el hb&brdiingt B8 & tihadl embe@imerRCt.i ONs

shown in Fig. 15; and Fig. 17 is a vertically sectioned side view showi ng a
preferred structeff &hef Present ilayentdist ed to support the slidable roof -

section of the preseny i”i’f'ltsi on.s.c.l?!Iaitri%tgg{n%o%tgggtvf%wtotketgrﬁeéaejg%

i nvention will be deScPibed W Ch T ererenc 1 rough-Fig. 9. An

openabl e dome- shagad skeabrntd 46t Pig. ix;shown in Fig. 1 as applied to'a
stadi um whi ch has an outer peripheral side wall 1 of a substantially
circul ar confi gurati 849k n1$lign aysehematiigepersreciive view of khg| yoof |

constructed on t round g S ts ‘he bl e dgonme-shaped . .
roof structure o%kertl%é.’gg?eoséylee#ﬁggén%nr?%ﬁgiﬁ‘%gpr%‘og g?ﬁ}?tﬁ%geg, which -~ = -
extends over thepsdid@ongl | 1, conprises a crescent-shaped fixed roof T
.section 3, a pair -6- : - _ o

Fig. 15 is a perspective view showing a peripheral end

portion.of slidable roof sections where a.pair of pivotable o
roof sections are piﬁpted thereto;

Fig. 16 is a vertical sectionél view of the peripheral
end portion of the slidable roof sections shown in Fig. 15;
and

Fig. 17 is a vertically sectioned side view showing a
ﬁreferred Struqture of a garriage adapted to support the

slidable roof section of the present invention.

A-firét embodiment of the present invention will be .
described with reference to Fig. 1'th£ou§h Fig. 9. ~

An openable dome-shaped roof structure is shown in Fig.
1 as appliéd'to a stadium which has an outer'peripheral side
wall 1 of a substantially ciféular configuration in plan
view. The siqe wall 1'15 fixedly constructed on ﬁhe'ground
and supports ﬁhereon the openable dome-shaped roof structure
of the present embodiment. '

The roof structure 2, .which extends over the side wall

1, comprises a crescent-shaped fixed roof sectién 3, a pair
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of pivotable roof sections 4, and a pair. of<slidable roof sections 5. Fig.
2 shows such roof Structure in a geonetrical. plan view for easy

under standing i'n which the side wall 1 is drawn-as-a circle round a center
0. Through the center O are drawn a vertical dianetral line L-Mand a

hori zont al di anet?flPivpiable goofy seetians dincadd fyPRiE-of Aligdablegi reof 5 _
circular arc P-Q is.4qr .0 the L) iat. where sthe circular arc
P-Q round L i'nterésezcc‘{igﬂ\ﬁmw?hf-z;'_-gr} 'vgr?llpézua%ﬂsalbgnéfﬁ:li Q?u%tew{eel\#lg desi gnat ed
as S. The center géonidteical plad view frSeaByd widersthadiwgtiar whlichhehe
circaLar arc QS are respectively designated as R and U, so that the

‘1 engt h. of arc P- Fisle Wadlpbckirddanneas FuCiKcde KRd| angeRtes Oar cThreyghrhe
crescent - shaped fjixed ecll Qn [ a9y 1 extgrnal o lar arc
P-Q around the ce‘Lﬁ er ebgggdﬁbayeaggfﬁ earSrYg?E(k:P%u )aépggfgfpﬁé&alrnognégélh%
center L. The pailoifzonicd®t @idnetiradf 1 HRCP-Q0S By aakiAgOvhé XbngeANELP igal |y
to the vertical dianmetral line L-Mand arranged to contact each other al ong
the line L-M Thea ptaddughl @ ¢ixsulsscarePsQ4igrdravuc fovadsthentodnkyL. A
triangular, one of which is defined linear lines L-R and L-S and
reubar arc R s PodTly Shers HiosiEgridiiay Poe Ao ByEranaEs PRRBSthe S

and L-U and circUyéfeidiad §1%:het?&q _ﬁ!ﬂnlié U ikL@éﬁ_cﬁxa"tﬁﬁr é§i’§.t i %‘ﬁ% SeREET

the other remaining parts of the circle of the side wall 1. That is; the
slidabl e roof secef dthe gizcelamm@rci B2 |andyrdse dee cender vef tthet kdroelax cal

Sl { dabl o roof sections rEeg{fHER Ab Sy HSiata e AR B Be ek u
linear line L-R yéigth llfeadt hBiR bt Uef iveedmby én fOuk€H| 8f the length of
> arc P-Q. '

The crescent-shaped fixed roof section 3 is defined by
an external circular_arc P-Q around the center O and by an
internal circular arc P-Q around the centef L.

The pair of pivotable roof sections 4 are provided
symmetrieally to the vertical diametral line L-M and
arranged to contact each other along the line L-M. The
pivotable roof sections 4 are each substantially triangular,
one of which is defined by linear lines L-R and L-S and
circular arc R-S, while the other of which is defined by

\_ '  linear lines L-S and L-U and circular arc S-U.

| The pair of slidable roof sections 5 cover the other
remaiﬁing parts of the circle of the side wall 1. That is,
the slidable roof sections are symmetrically provided
relative to.the vertical diametral line L-M and are arranged

to meet Qith'each other at point L. One slidable roof
section 5 is defined by two circular arcs L-P and P-R and
linear line L~R, while the other is defined by two circular
arbs L-Q and Q~U and linear line L-U.
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arcs L-Q énd QU and linear line L-U. The outer periphery of the fixed
roof section 3 is firmy secured to the inner periphery of the circular
side wall 1 of the stadium This can be done easily since the curvat ure of

the outer periphery of the fixed roof 3, .S _subst t he sanme ..
hs that of "the s dFRaPEtar PerREneRR e ane Slrel pPRgeetamd 8 Lpper
surface thereof; 4 L%eehrdd 3/itHe Iffdr | ripﬁeﬁpro@ eﬁeacﬁlaﬁhs silqe fixed
roof section 3 has thereon an arc-shaped internal .guide rail 7, which is,

as shown in Figall lbpfathetstadiumne, THier ced be.donei rssily sinceRche by- a™

radius O-R round the center O, V\/nereb t he |n er.nal de rail 7. is-
concentric wit FUEYAFYSEr of | Hhe CYteR Pexipbexry) © J‘?”d’eflj'g?*?Ll %°°f8§5f557'?'é(? on the

external and i gt efiale 801y AnkSe S Trb@ §EMNS L e Idable

roof sections |'e roor sectlon has eel s rot at a

supported by bsgdkaialleit Raelidigahfed comdbe. upper sutfatlr eensoEchs, ar e
necessary on each slidabl e roof section 5 adjacent to its three corners.
For exanpl e, wekkernadpguide raideipcthe farmapf ed iigrlsect T f3xsfoveef n Fi g.

- at 1 east dﬂl ex?l'e%o 'ﬁa?rﬂﬁf- gggjglc %thaF’g?eﬁR@Ir?lLIp i RyPrand L.

The wheel adjac por nt es on ernal gui de rai fﬁ]i 7(/\,h l e the
ot her two wheewsietljiageas ﬂﬂ::vpoliﬂt Eif. andbyl araserean 1ihe, e&hﬁfeﬂahsgan de rail
6. In order that the wheel 8 adjacent tolgpm nt R can ri de on the internal

guide rail 7, F §"‘f1rﬁ”e|’“ﬁﬁlR uBaFadivs -8 peurd,&he; gepten St wherekn 3
extends radi al kye bayitlat Ngusdd FhAT 78 $ ToReEn@NE WiPhOknd arahidabie T oof

sections 5-5. The pivotable roof; sections 4 are provided above the l[evel of
the slidable rtbe @mﬁnn@hsg_lsidmd'aé&eﬂ ap at v
' Supported on the external and internal guide rails 6
and 7 to run thereon are the slidable roof sections 5. Each
siidable roof section S has wheels'B rotatably supported by
brackets extending thereunder. At least thﬁee wheels are
necessary on eaqh slidable::oof section 5 adjacenf to its
three corners. For examgle; with respect to the left
slidable roof section 5 ghown in Fig. 2, at least one wheel
is provided adjacent to each of points R, P and L. The
.wheél adjacent to point R rides on the internal guide rail
7. while the other two wheels adjacent to points P and L .
ride on the externalfghide rail 6. 1In ofdér that the wheel ;‘d
8 adjacent to point R cgn_ride on the internal guide rail 7,
.the.internal circular arc P-Q of the fixed roof section 3
extends radially beyond ﬁhe éircular arcs P-R and U-Q of the
| slidable roof sections 5-5,
The pivotable roof sections 4 are provided above the
ievel of the slidable roof sections 5 and overlap at
external side edges along_lines L-R and L-U on the adjoining

side edges of the slidable roof sections 5. The outer end



;external side edges along lines L-R'and 'L-U:on the adjoining side edges of
the slidable roof sections 5. The outer end:’. portion of each pivotable

r oof see;ion 4; which portion is adjacent to point L, is connected by
apivot 9 to the pivotable roof section 5, such that sections 4, 5 are
over | apped one upd@®rtiencefiegach pivetakie: ropfhsertiiofofdanyicto MeEELPR LS ¢ he
sl i dabl e r.oof sectign 5 y. have.a fl ange or : ' | ow t he
outer end portion® atcﬁggggﬁftﬁoa{‘ﬂtel'fog? 'soélg‘te Fg%g&ltgagﬁ(g?sdo?g’b? ®r oof
section 4 has at |gadleable ¥helsack8n b suchatidl seeupons ted st Beseunder
adj agent to the respective inner circular arc RS or S-U. One of the wheels
| Ca is supported mvexlabpedeconehupokethemtherdesTerfegurai sudh appdvotakien
the respective slidabl e roof ect&ggﬁg aqja ent t{?tGF L nner cir&;lar arc
PR or O U, while GIBGERED: e FLIdRBIE Ragt BPEAPT, G BaY WS 2pf A8RES Ohnd
rides on a rail l1Zjickeétdesdténainhgdsanb ke outet Yeripokelo® ot el i xed roof
section 3. The outer peripheral edge of each slidable roof section 5,

adj acent to the fipiptabde xeaf isegtdonis a winch 14 that iS connected with
t he respective pivot abl o] ection 4.i ret e

w nch 14 i s wound fromp‘?ﬁe %o‘é?'al%t%ﬁ gﬂ%{/\nsqﬁc?\:gépg? l%esntg %el%\g%;eltyglggégﬁ%
of of the pivotabl pg-Qob g6€itablyd sapporiute dherongidinadjacent kb and 12
toward the outer periphery of the slidable roof section 5 so that the
pi vot abl e roof seckesReckive benpan cdnedlapArs RhE anf Stibl cOR@ I dbet vher s

At the final stage,of ,novenent. of .t he pivatable roof section 4, the ee

| Cb runn: ng on tgel‘f iils \é?pg?frﬁﬁiabgegn%%%ﬁr k’ﬁadﬁtxéa&%r Si)ge.%edd‘[iaoﬁa hlags
to be detached forgpdiRetdbh tie re2pkBeivd Q18RI oMt 9BLedn tshaggh¥at@b! e
roof.section 4 can be :

to the inner circular arc P-R or Q-U, while the other wheel

| Ob

10b is supported by a longer bracket and rides on a rail 12
provided on a beam 13 securely mounted on the fixed roof
section 3. The outer periphefal edge of each slidable roof
section 5, adjacent to the fixed roéf section 3, has a winch
14 that is connected with the respective pivotable roof
section 4 in such a manner that when the winch 14 is wound
from the position shown in Fig. 1, the wheels 10a and 10b of
of the pivotable roof secfion 4 are moved along the rails 11
and 12 toward the outer periphery of the slidable roof
K“/ section 5, so that the pivotable roof section 4 is

positioned above the slidable roof section 5. At the £inal
stage of movement of the pivotable roof section 4, the wheel
10b running on the rail 12 on the beém 13 of the fixed roof
‘section 3 has to be detached form the rail 12, so that. the

- entire weight of the pivotable roof section 4 can be
supported by the slidable roof section 5.

. "To fhis end, as shown in Fig. 3, a bracket 15 is
- fixedly providgd'at'the underside of the élidable roof

section 5 and a supplemental rail 16 is mounted on the
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supported by the slidable roof section 5. To this end, as shown in Fig. 3,
‘a bracket 15 is fixedly provided at the underside of the slidable roof
section 5 and a supplenental rail 16 is nmounted on the bracket 15 such
that the upper |evel of the supplenental rail 16 becones flush with that of
the rail 12 on.the beam 13 and that the space betweén the rails 12 and 16
is narrow enough to allow the wheel | Qb to be. snoot hly transferred from one

rail to the other ot u sane
effect as set ‘?‘Eﬂ‘i"ﬁtagg\/se“"zhgﬂs%a'rr}%e th]'p Ths ee%%?f Lg %’h as‘si%b?f!ﬁe ¥l rait 16
in Fig. 3, a fPAJff&lee Gineld Q!h&'r?%.% EnSHRIEOhePERIEA! B LRNASCHY T FOM
the i nner edge of the s I dabl e roof section 5. - The roller 17 normally
contacts the bpdtama shatame sbaednebqtmeehatiiee radds bk(xnd)rl64iamhlsmpports
the pivotable roof sectl ogeth r th the outer. side eel |'Ca when
the inner side®Rfnedh € *‘§" Foe F%nﬁrﬁ? PRPPERLY FFapftehtsth 13. The

r oof structurefﬁ%nkmg pgﬁﬁqg;tggnggkﬁpnt is closed as shown in Figs. 1,.2
and 5 as the conbination of all of the roof sections 3, 4 and 5 forns a

done shape or circuige sr'stpmsr pnpther structunghde atbieyedhessane ar e wound -

as nentioned ab e fromt ve cl ose osrtlon of t r.0 structure,
t he pivotabl e ? F° 88 £9 € r bavs P2 té%’i)elﬁn't f‘igsf)??‘fg of gaﬁntr | each’

pi vot abl e ‘r oof sﬁﬁpjé&ﬂt&llﬁajﬂpisti@rﬁ@ CopT alcaligrabpVes igrevias@est iave
slidabl e roof section 5 as shown in Figs. 6 and 7, whereby a substantial l'y

triangul ar shapwwa@eﬁd%ﬁim?eépw#lﬂnéa?ml'F'}‘Raé-nEeR edap IQfUthﬁd circul ar
arc RUin Fi gglgd%t%lewﬁggﬁ ' né;tigg glonq.h%hagﬂie{ (1C}f homm con ac ' dabl e

roof sections
' the bottom surface of the pivctable roof section 4 and

o’
supports the pivotable roof section 4 tpgethe; with the
outer side wheel 10a when the inner'sidehwheel_log is

" detached from'the rail'xz on the beam 13. -

The rodfsstructure of the present emhodiment is closed
as shown in Figs. 1, 2 and 5 as the comhination-of all of
the roof sections 3, 4 end 5 forms a dche shape or circular
shape in plan view. ﬁheh the winches 14 are wound as
mentioned above from the above closed pcsition of the roof
structure, the pivotable foof sections_4 are rotated about
' the pivots 9 until each éivotahle roof section 4 is ;;)
positioned céﬁpletely above the respecttte slidable roof
secticn 5 as shown in_Figs..G and 7, wheteby a substantlally
triangular sh&éed space.'def;ned by lihear lines L-R and L-U
and circular arc R-U in Fig.'s ‘is oped in the dome-shaped
roof. Then, the slidable roof sections 5 over which are
'positioned the pivotable roof sections 4 are moved or
rotated by other w1nches ¢ which can be prcvxded_at the
center part of the fixed roof sectlon 3 ,
along the rail 6 on the side wall 1 and rail 7 on the fixed

_., S roof section abcut the center.901nt 0 of the circle defining

the side wall. The two slidable roof sections 4 can move
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.posi'tioned t he pivotabl e roof secti®ans 4-are moved or rotated by ot her

W nches , which can be provided at the center part of the fixed roof
sectiom3 along the rail 6 on the side wall -1 and rail 7 on the fixed roof
sectionabout the center point O of the circle defining the side wall. The

two: slidabl e roof Wekil} dhe inper edges showmby) Riapd thAlr Figgdhs comsantby R

and Uin Fig. 6 contact .each_opther .a ol nt . N 0 in.FlLg. 8. _.wlere a
maj or part of eacheg? c?a‘gﬁeé? of psoé'_(t,'%ignﬁfoswnp%gi ?il]%\rllwebd QBS#}% 3”@#’&3@“? oof
section 3 and a NMagEaHBRIHAEPES Gobl LéeiohaRs PosTt3oned ABsvEdnensikea
donesshaped roof as shown i.n Figs. 8 and 9. To close the open space in the
donme-Shaped roof, reef feckdpne3 ranst aswaximys openngpases dnashe shape gécfamns

4 are noved in diregtians & eve L?@ﬁ?e bokO V@ r gn [

now made to a seco%g %%o& %nﬁ%ffo&ﬁe ered-sghg%e%; %ﬁgsﬁ?uﬁsfe%agg%r% ng
to the present inventi aro sllosa the lopgs.spsrenritt the dome~Bhapedhastifienhe t he
sane reference nunerals are enployed to_desjgnate the sane parts as in the

first embodi nent. Fhiaakjsr repf Reqflons drand #ivetepie srpbdfrettortodppiees a
fixed roof secti Onmgve&gigﬁhﬁ.ﬁgétﬂn\éo%@%&é Y tﬁg\%ée 's?&%fértﬁ.”%cﬁreoa' roof

slidabl e roof sections ese roof sectlions stantially the same

shapes and confi gurati Greferent@ ihecki made abadsaeesrid embodihene b @bk
section 3 is fixedly secured to the inner periphery of the circular side
wal | 1. Each pi vot depe-shapedsteef @tyugture Fogordbny tothecpresent a

(especty vethe, ol ablend 0 cRBRL' B elas 250 982 S R Sobbflnghel SchE 2
provided on the uppgke Stiference! ninitali’ &4 Amplbged @ laebignate the same
- parts as in the first embodiment.
The roof structurg 2 of the seeond embodiment comprises
a fixed roof section 3, a pair of piQotable roo£ sectieons
4, and a pair of slidable roof sections 5. .These roof
sections have substantially the same shapes and _
configurations as in the first embodiment. The fixed roof
section 3 is fixedly secured to the inner periphery of the
cirecular side wall 1. Each pivoﬁable roof sections 4 is
pivotably connected to a respectivethe.slidable ;oof section
5. ‘Each slidable roof section 5 is made to be rotatable
U along'coheentric guide rails 6 gnd 7, the former being
provided on the upper surface of the circular side wall 1,
and the latter being provided on the upper surface of the
fixed roof section 3.
The above features of the second emhodimenf are _
substantially the same aé those of the firsi embpdiment.
However, in the second embodiment, a pair of guide rails
12a, each of which is straight in plan view,,are provided on
the fixed roof section 3 inétead of the arc-shaped guide

rail 12 on.the beam 13 as in the first embodiment. These
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and the latter being provided on the upper surface of the fixed roof
section 3. The above features of the second enbodi nent are substantially
the sane as those of .the first enbodi nent. However, in the second

enbodi ment, a pair of guide rails 12a, each of which is straight in plan
view, are prOV|ded on the fixed roof section 3 instead of the arc-shaped
guide rail 12 on the beam 13 as in the- flrst enbodi nent. These gui de
rails 12a extend parallel to the diametral |ine ML. R ding on each guide

‘rail 12a is a VfHEe IeblSulP@nextend,parapisl &5 Fhet dipnattadt ﬁi'!mé"ﬁespgdc\_t ive
P or 2ot Ge o 2i3°0n ‘eath ?{}%{@%&%}Cgﬁ%e%ﬁ Wbl id{'}’;';"?'%rooﬁ secti one4

i nner side of the crrcular - t he prvo

Anot her wheel Iﬁt,atuhlz hsuppozted Berteatthbile Stezpert boke vesablé heoogi Vot abl e
roof section 4 at .the guter cor ner cﬁ)ortlon thereof, rides on the rail 11 on
t

the slidable rd¥ctdgp: f AF gn,dnner GPrnex ROTY 9o Ehereas, deBoAtHd®e | n the

operation for Oﬁﬁﬁﬂrngi&é‘%ff Ak Sirdiflay’ 8rofrINS SECHNSE %IEQOH& 1et Ne
pi vot abl e roof sections 4 as well as the slidable roof sections are noved

synchronously tower dectior i4xedAnodiers ehtebriGh byhapprwraulaberdfaﬁabug means
such as winches used in the first embodinent. As it can be understood from

Fig. 11, while %ﬁﬁ?‘ﬁ?@&%‘& rBf Rivotpble £qas, Sectinm i aththe jouser, oof
section 3 al On%détfﬁ%rrﬁé \éﬂef i¢, 12Bes!Of e‘ﬂeVQL?P'ﬁr Ogh%e&idgﬂ g1is

gradual | y caused to be over appe dbove the respective s |'e roo
section 5 whi chedaf skevigy &daal Ly theyedsevet tHee £ikuednbedimeses i on 3 by
bei ng rotated about the center point 0 of the curvature of the rails 6 and
7. \hen the pivot aBPethGPesationfor PRERIRG thepsert isfiruskure ethahenner. -

corner thereof second embodiment, the pivotable roof sections 4 as well as
the slidable roof sections 5 are_moved synchronously toward
the fixed'roéf-sgction 3 by.appropriate driving means such
as'winches_uSQG in the first embodiment. As it can be
uhderstood ﬁrdm_Fig.'ll, wh;lg each pivétable roof section 4
moVes_toWatd the_fixed roof section 3 along the respective
rail 125,_the pivotable iqcf'sgctioh-4.is gradually
caused to be bve:lapped above the respectiye slidable roof
section 5-wh1¢h 1§ also grédgally moved over the fixed roof
section 3 by being rotated about the center point O of the
curvagu:e of the rails 6 and-7, when thé-pivotable roof ;;)
- section 4 reaches a position ﬁhere the inner corner thereof
is at point N, the pivotahié_roof'sectidn 4 is completely
positioned aboye the slidaﬁlé roof section 5. Also at this
position, the inner corners of.the_two pivotable roof'
sections 4 contact each other at point N, so that no further
movement of the pivotable roof sections 4 or the slidable
roof sections 5'occurs; 'fﬁe maximum open space in the
dome-shaped roof is substantially the same as in the first
embodiment..
The second embodiment df the present invention has the

advantage over the first embodiment in that the maximum open
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is at -point N, the pivotable t oof sé’ct"i"on _4';""__i s conpl etely positioned above
the slidable roof section 5. Also at this position, the inner corners of

t he tm@i votabl e roof sections.4 contact each ,ot her a oint,N _so that no
further “novenent of SPAE® W&?‘gb?%mer'o -pgécf?%ﬂslsll%fm?‘%é’%slai G5B9 1 oof
sections 5 occurs. opbgatiotl BENEPREHronRAEty inbvihg ERETSibrasde AdE i S

substantially -the same as in the first enbodi nent. The second enbodi nent .of
the present inventi sschiens sadatihernlddebdecroathsepkiensenbodi ment in that.

t he maxi mum open ace i the donge-shaped roof /i's.fornmed by a single
opera‘st:j,'(-lon of gynchroﬁgusﬁiiW'FﬁgPT H}?w;s)'f“eg?afb‘féa rtBlﬂ)?ds qﬁ%dﬁgxﬁrfbéttll?g
slidabl e roof secti @pesefEliRIRRAEEoh S WNiERIEnd Bafel Péf&eeﬁnoﬂmmsogr&he

present invention in which the same reference nunerals are enployed t
desi gnate the sane gapleyed tiondestgmmtey tbessamb@drtenas in tther pfevimuse to

Figs. 12-14. A dome-shapged roof ,structure of this enbodi nent conprises a
fi xed roof section §,"'Ea %&?"rt'o?'ibﬁ‘v’iﬁfz%ﬁ@c?o%‘? Edgsei b%sl4 and a pair of

slidabl e roof sections 5 ddiesenipd RE LLAS AR 3?p99i§ %ﬂ\bgaiﬂerﬁi rcul ar
. e

side wall 1 and arranged to be openable substantially 1n the same manner as
in the second enbodicosptise® maifhxekd ffomfereetixmt \dgen pakr prfe pdndtatsieodionEnt
and the second enbodinept is th t he upper_end surface of the circul ar

t
side wal | has a genffE* 4gr°§§ea‘f?a&rﬁ g I%Hdéfﬂﬁdrg?ﬁes_%i?%v@d iTheseg.
12, which' is a cent gpopf séchﬁoggf[ §fe Ghuppdréd A aOEfi].}@@lizl e 9011 ?I.egnh'on’

to a right hand side as viewed.in Fig. 12, where the pivotable roo

sections 4 are pivolagdanged o bei operiableosibstitiiaddy Sin her shne arammer as
L in the second embodiment. '

A main difference between_the present embodiment and
the second embodiment is that the upper end surface of the
circular side wall has a Qentle down grade from a left hand
side as viewed in Fig. 12, which is a center of the outer
circular arc of thé fixed roof section, to a right hand side
'as viewed_in Fig. 12, where the pivotable roof sections 4
.éfé pivoted to the slidable roof sections 5. Therefore, a
guide rail 6 prévided on the upper surface of the side wall
1 is also inclined. Ih Fig. 12, an angle 6f inclination is
shown by "X" and preferabiy is in the.range of 5§ to 7

N ' degrees. Other features of the third embodiment are
. - sﬁbétantially the same as in the second embodiment, so that
expianation_thereof is omitted herein.

in this.embodiment, when the dome-shaped roof is to be
opened the slidable roof sections 5 move up along the

| 'inclinéd uppeﬁ surface of the side wall 1 while rotating
along the guide 6 as shown by arrow A in Fig. 13. At this
:ﬁime; the pivotagie roof sections 4 move in descending

directions élong the radially extending guide rails 12a as
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guide rail 6 provided on the upper surface of the side wall 1 is also
inclined. In Fig. 12, an angle of inclination is shown by "X' and
prefgrably is in the range of 5 to 7 degrees. Oher features of the third
enbodi ment are shbehaby iadrioyst Beirs #ig.at3i n rhéheecother dabddiwhant theo t hat
expl anation thereof is omtted herein. In this _enpodinent, V\{Qen t he

dore- shaped rooPeRing i thscAemesheref; #oRf &5 581 P £Ha86As E%ove up al ong
the inclined uppsr ot Lhe. s ge I ' e t he

gui de 6 as shom%ﬁgggg?%g%f %ﬁ&{:}l@%ﬂ %3’“% jfrgﬁldgg?légrr%{% %&gigﬁ%%'%ﬁ’g ropf |
secti ons 4 nove showdebg enctiowg AP rixctBigns14) ong lehthe apiivalthplexxeofdi ng gui de
rails 12a as -13- shown by arrows B_in,{l;y t%3.-.-Cn he o&her hand, when
the opening in t9RStd6RE-4HQYEI1RAFCaNAING JLFeqtions as fio¥p; §A % r oof
sections 5 nove 'rrl_og,gsgepdi ng directions as shown by arrows Al in Fig. 14,
whil e the pivotabl'e roof sections 4 nove in ascending directions as shown
in by arrows B'. Thi shi®amsarshghat nibabithoppening and clasiinggddlrestdidnsns of
t he done-shaped roof, the force exerted to nove the slidable roof sections
4 and the pivot @ &heodemershapssrophyr dhenforre S¥esEed £QUiMmovet tods so t hat

t he power requir for._openin d el psing. i : I e
greatly reduced.seﬂ'ﬂﬁgaaeg?%ée %F%?%%giﬁ%oﬁﬂgﬁﬁi%ggﬁggg O%ursggg%&géj 5’?he
side wall 1 can di@ dat eh&i dpisdsiite Ofiidttaont hso rditCthenpdver egguissll pover .
Figs. 15 and 16 show a connecting and supporting structure of the pivotable
roof sections anfPrsiopgabne ansorleatng dibs demezsharedr rach Rafe becareatly

pivotabl e roof 5%%3&6%3.4 The degree'of inélinatién df the upper surface of ‘\_J
the side wall 1 can be déterminéd td-optimize the reduction
of required powef. ' -

_Figs. 15 and 16 show a conneéting and supporting
structure'bf the pivotable'xpéf sections and slidable roof
sections. - Aélset'forth above, each pivotable roof section 4
is pivotably connected to tbe respective siidable roof
section 5 positioned ;hereunder by the tespective pivot 9.
The slidable ioof section 5 is pivotably connected in turn
to a supporting framehzg-of a c&friage_Zl by another pivot
22 which extends at a right apgle_with respect to the pivot
9 and which extends thr@ﬁgh a peripheral end portion of the ;;)
slidable roof sectibn's, gThé supporting frame 20 has an
inverted U-shaped braekgt 23 in'which four wheels 8a ére
rotatably supported by a hqrizontal axle 24. These wheels
ég ride on four respect;ve.gu#de rails Gg fixed on the upper
surface of the side Wa;l 1 by means of a base plate éS.
"Integrally conneécted tq the outer peripheral side surface of
the bracket 23 is a_chapnéifshaped bracket 26 the outer

' periphefal'side of which 1§ §pen;. The bracket 26 supports

_ therein six horizontally arranged wheels 27 by means of
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1S ﬁi vot ably connected to t he r'esp.ect Fve 'sll::'i dabl e roof section 5 positioned
t hereunder by the riespective pivot 9. The slidable.roof section 5 is
pi votably connected in turn to a supporting frame 20 of a carriage .21 by
anot her /pi vot 22 which .extends at a right angle with respect tq_the pivot 9
and whi ch extends t‘fﬁ"’(ﬂﬁﬁaa‘ : ﬁﬁera‘f'gee?r}& ﬁgrﬁ%r?r&“?ﬁg €0 v alenmf
section 5.  The supdQ{d P2915"A 29 P&ida1l § [=1a Y Q‘§53Wﬁ%£ r;ac I n
whi ch four wheels 8a argggpégpabfy supported %ﬁiag grizonta rg%%eggéfgﬁ%ese v
wheel s Sa ride on fsupporesgési ithe gidelavalai Lsbpatie badeoplite 25ppern seirdeace
of the: side wall 1 %.manS' of a basewfl ate 25. Int e%rall connected to the

thats fhearhess £Readg Lk BaYonot be,depa L£aemp ke uidect

outer peripheral si 1 ; ! T
26 the outer periphgfals 8hdgndfsitli 0119 ﬁpegespégﬁv@g?gk%o@@higg?ﬂ1('-: s

therein six horizontally arranged wheel s 27 by neans
axl es 28. \Weel s 2Mmemhersr Bhagadl Sdbrae fixeddy uwhyided| sn 2thepbrackets i23al

brate 25 In order 120 AR\ ARRBIE Soknee viRE Sice BEwmes F4eants AR+ he
uide rails 6a and sd -3 2% S VALY, ' ) _ S and
glb are fixedly pro%%%o‘l’rtgxétﬁﬁ'e%éfggkgfgéﬂﬁsgﬁﬁl %%angg??g%lﬁ%e%ggég‘ég%fvﬁ'th

gui de franes 32a and 32ITher sepetting| §ranfe 200ha sevartasen ptiad appéron t he
side wall 1. The supporti ng frane 20 has secured on the upper surface
t hereof cancave supPHifigcggtherars: sancaveFuprost tngingmbers pi hs thdchatxe i al

having a | ow coeff irggcf\entofoﬁ%%%i%t g‘ggergalc@laggggo tiorelgcggﬁgr%‘[e%e%nggugl y

receives therein a convex secur e “the periph of a
reiESCtive pivotablﬁyﬂuhdbnsecmédu1séppéfuingoﬁuﬂuefﬂﬂibehuaﬂy_receives therein

a convex member 34 secured to the peripheral end of a

respective pivotable roof section 4, the convex member 34
also being made of plastic material having a low coefficient
of friction. The concave and convex surfaces of the members
33 and 34, respectively, have substantiallf the same radius
-of curvature round the pivot 9. The supporting frame 20
also has a covering member 35 which together with a shading
panel 36 attached on the side wall 1, eerrs over the outer
peripheral portion of the carriage 21.

Other carriages similar to that set forth above can be

\;/ : - provided at predetermined intervals on the outer peripheral

edge of the slidable roof section 4 to achieve slidable
support therecof. 1In this césé, of éourse, since there is no
pivotable roof'section 4 on the carriage, it is not
necesséry to provide the concave supporting mehber 33 on the
‘supporting frame 20 and the slidable roof seption 5 is
connected to the supporting ffame 20 only by the pivot 22.

By using éuch carrlages 21 as set.forth aboye in Figs.
15 ‘and 16, vibrations which may be imported to the pivotable

and slidable roof sections by external forces such as strong
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al so being nade of plastic material having a | ow coefficient of friction.
The concave and convex surfaces of the menbers 33 and 34, respectively,
-have substantially the same radius of curvature round the pivot 9. The
supporting franme 20 al so has a covering nmenber 35 which together with a
shadi ng panel 36 attached on the side wall 1, covers over the outer

- peripheral portion of the carriage 21. Oher carriages simlar to that set
forth above can be provided at predeterm ned intervals on the outer
peripheral edgé'igd vhtl fatghe eransgdtied it the earriagecdt, stingebsuckuppprt

thereof. In this%c%i}?%icg;nngig%saebo&i RRE ;;iq, rteﬁ:s %%%-X%%@%Z‘ roof secTlion ..

4 on the carriage, necessary t°0 provide t'§’upporti-ng

mermber 33 on t keontdPe Osippodting Hemderanyl $1iQably ddttact9nf GRCIdoAVeR IS .
connected to the supporting frame 20 only by the pivot 22. By using such
carriages 21 ade®berfdf isupppste the hpavy wedohtdof the, pArvatabies rapfch nay be

subh as st rong 2apeiShR foddifie? WAV kFe PO RY bt Yo Aty ibemstt 57
since such sectdforfeCpivitarteanénter Rei9i MAurdd. AhBQhet|, "Sfndd'@neONCaVE

supporting menmber 33 slidably contacting the convex nenber 34 supports the
heavy wei ght ofhariigoptabiwhisedsr dbfarecprovided togrekerlanghthdiesigievot 9,

Since the hot | Z3HA Zhncih e8yBLa b GRertigal sReaii Ha rthe aligig ) o
29, in additiomdvemehe oErtheCaliadiaRl $o8f sddtdoh! § HidrdmeBVeERP tsnbthhe,
slidabl e roof section 5 becomes very snmooth and reliable. Fig. 17 shows
anot her type of*®darpiégfRlero for n ' -/
. Fig. 17 shows another type of carriage 40 for

supporting the slidable roof section 5. This carriage 40

can be used at positions except at that position where the

pivotable_reof section 4 is eonnected to’ the slidable roof

sectioh $. This carriage comprises an upper frame 41 and a

lower frame 42, both of which are intereennected by a snugly

engaged inner and outer cy;ind;ical column 43 so that the

space between the frames can be adjusted. The opposite side

 end portions of the upper and lower frames 41 and 42,

respectively, are provided with shock ebsorbers 44 and _

campreSSed.coil eprings 45, Provided upon the upper frame QnJ

41 is a_bese plate_46 fet mounting thereon the peripheral

edge of the sliding roof section S. The lower frame 42 has

theteunder a vertical flapge 47 to which is pivotably

connected'a wheel braekeﬁ 48. The wheel bracket 48 has a

. lower front en& portion to which is pivotably connected a

horizontal wheel bracket 49, and a rear end portion to which

is fotatably connected a wheel 50. The horizontal wheel

bracket 49 has front and rear wheeis 51 and 52 rotatably

connecﬁed to the front andi:ear end portions thereof,

respectively. Although only one wheel bracket 48 is shown in

Fig. 17; another wheel bracket 48 and other assoeiated parts
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;supportlng the slidable roof. sectlon 5 ThIS carriage 40 can be used at
positions except at that position where the. pivotabl e roof section 4 is
connected to the slidable roof section 5. This carriage conprises an upper
framei4l and a | onecthenepfeane piayidedfiniparalied ﬁhﬁr@fceonn%'&%dwwe&s sHugl y
engaged i nner and ouf er i ndrical m S t S e b ween the
Sind 851 BEL | 58an 600 0 A3e8, A e SPRAGE cPBYEE |

frames can be adj us e opposi por

| oner franes 41 andtﬁg,uﬁ,gspggfﬁ@ VE EhE s1deVwaEL: 1vy|th shock absorbers 44
and conpressed coil springs“45. Provided upon thé™®ipper frame 41 is a base

pl at .46 for nounting tfdtboduchea ﬁéFVﬁW’aneém Wrﬁnsesi?dlﬂ@rﬁswns
section 5. The lower_fr 4 eund a vertical o_whi ch
is pivatably connec?%‘éfegg%‘f é’ S‘ggﬁg egl'ﬁgc%%%ls Sfagﬂ‘gé]eq ﬁﬁ g 8% over
front end portion tagpsdyred by ma%ékyamgsem arkbIPNiptingdees, so
bracket 49, and a rear end portion to which is rotatably connected a wheel

50. The horizontal whate|thier atkdabliO rbaf $eahionahdcarcde whppdstesil siablp?
rotatably connected to .t fro t .and rear end orti he f, '
respectively. Althotifh tHfcops Br%’cﬁ%@t 8¢ ?‘éq%enﬁé},ﬁ ﬁgﬁsg.def’ifed by
anot her wheel brackgg Miggdtgéhﬁ{oe@saggbm Rats t hereof are provided: -
in parallel, thereto. These wheels 50, 51 and 52 are arranged to ride on

t he gui de rail 6 fi xed (ﬁrlthhégmpmﬁ Pses¢mdmnth@ sha@ebaanldqscr\meﬁ witth a |

structure of the carr a e 40 brati ns o) bIe r oof

section 5 or guide T% & §°a 90,953 e ﬁ@ Sﬂg% ta%%’SF 8t s BAPYand coi |

springs 45, so thatmé@ﬁfﬁﬂa't‘iéﬂ§ear{d)(afltéﬁﬁidi’i% Raf Ak HRISUNPERLPENS! 8BiYie of
The hei ght of the base plate 46 can be changed as desired by adjusting the

shéck absorbers 44.the present ‘invention.
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Al t hough the present invention has been described with reference to t he
preferred enbodi nent thereof, nmany nodifications and altérations nay be
made, within the spirit of the present invention. -17- VWVE CLAIM 1. An

(et stide gur e means provi e JSIGUBIARIBS P 2onoca S5 et & @

.crescent -shaped fixed roof section*a¥ing ah atc-‘shaped outer periphery
fixedly support egebyrgm:d side wal |’ and” an arc-shaped i nner periphery; a
second sl ide gurdeTeEarrs—provi ded upon said fixed roof section along &5
circular arc which is concentric with said circle; a pair of slidable oof
sections provi ded aboye the |evel, of said fixed roof section and .
symmetrically arr ange’d‘ r a???f@%(lﬁ 3"?‘?‘r.sg}ai’gléaﬁ%?ér)aﬁtrluf:%‘em%fc%mflr&s&f‘?tI e,
which lI'ine divides sajeilipHabde sigefwsErti ons into two equal parts, said
slidabl e roof sections neeting with each other at a first point where said
di anetral |ine intersedigsti shidmigyide rneansgprownideshwpont satd grideowadl d
fixed roof sectioq each S%Ed sl i dabl e roof section being defined by an
outer arc portiof 8RFh NG 87 ong said circle fromsaid first point to a
respective second poi atedacefit Sstidpedr £ixéhIRdfOBeCEidH havilAgraper i pheries
of said fixed roof section neet with each other, an inner arc portion
extendi ng al ong #&Fcdshireds e4pes ReariPhepe rfifiedly SyPROKted F’Xeﬂaf"bcﬁi%ect i on

fromsaid second ‘gq_'hngné Oanaawi-érgﬂ%ﬁi g}lng@%req_iagggy;second slide

a second slide guide means prdviaed upon said fixed

roof section along a circular arc which is concentric with ~
said circle;

a pair of slidable roof sections provided above the
level of said fixed roof section and symmetrically arranged
relative to a first diametral line of said eire;e, which
line.divides said slidabie_roof sections into two equal
parts, said slidable foof'sgctions meeting with each other
at a first point where said diametral lihe intersects with
said circle at the opposite side to said fixed roof section,
each said siidable réof section being.defined by an outer
arc portioniextending along said circle from said first
péint to a respective second point where said arc-shaped
outer and inner pe;ipheries of said fixed roof section meet
with each other, an-innef:g:c portion extending along said
arc-shaped inner periphery of said fixed roof section from
said second point to a third point where said second slide
guide means terminates, and_a subStantia;ly linear portion
extending from said first point to said third point;

a third slide guidé means providgd upon each said
slidable roof section along and near said inner arc portion
ﬁhereof;

a pair of pivotable roof sections symmetrically
arranged relative to said diametral line in such a manner
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:gui de neans term nates, and;a'substanH near portion extending from

said first point te said third point; WQHH{ Ugj”ngl de neans provi ded

upon each said’slidable roof section ato " id inner arc portion
thereof; a pair of pivotable roof sections symretrically arranged rel ative
to said dianetral line in such a manner -18- that said pivotable roof
sections close a space of a done-shaped roof not covered by said fixed roof
section and said sljdabl e;.00f sections,_ eac saizd..pi vot abl e roof section
bei ng_provi ded abov’éhﬁﬁéali‘g‘"ii@{”&?ggerre%dpfefff"gﬁmésaicgﬁgﬁ BaPR2CS 86t @sect i on

and pivotably connegdffl hiBed i uoRt ndt R¥Verk8NbRAHAR Rixddl fhdf sabtPo) Hn
means for pivotably noving said pivotable roof sections upon said slidable

roof sections al ongsaidl cliflable sobfleseptiicaspeansh said piwosabler rebfdabl y
novi ng said slidable roof sectiaons on said fjx r qof _section along sajd
first and second sl FEREYTH gﬁf'h%é’ﬁgf'g%gﬂi’%ﬁeﬁéﬁﬁg’v ng-fsﬂa’bees(?ef’g&'e batd

structure as clai rresllidw;hajr&fl,sewb%sia{hdog&bp@ibﬁab@naeeeéw dheirets #9 said
fi xed roof section are provided on a second dianetral line on said circle

intersecting at a rpositismnghdjadentt saidl flinsst pdintwetral |ine, said
arc-shaped i nner periphery of sa roof sectjon.is defined

id fixed
‘substantially by a radi f$23f for 1?3’?’8#5*‘? Bﬁvléﬁ?dsﬁjidr ﬁ"ﬁ&ﬂ’i’ff tr(?°5n.§°§%jr‘ﬂ‘s
second point about gr&enl8h Bliddhe Fbéfls a,'[iBgs a:’ﬂﬂxgs\%hgdtm{x‘ﬁ Q‘ili?é on

each said slidable roof section 1s |ocate poi nt Ich-1s one Tourth
of the length of sagdide ammeahapeshd nner '
means for slidably moving said élidablé_roof sections

o/

upon sald fixed roof section along said first and second

slide guide means.

2. An openable dome-shaped roof structure as claimed
in claim 1, wherein both of said second points on said fixed
roof section are provided on a second diametral line on said
circle intersecting at a right angle with said first
diametral line, said arc-shaped inner peﬁiphery of said
fixed roof section is defined substantially by a radius of
curvature from said first point to one said second point
about a center at said first point, and said third point on
each said slidable roof section is located at a point which
is one fourth of the length of said arc-shaped inner

~ periphery from the respective said second point.

3. An openable dome-shapéd roof structure as ciaimed
in claim 1, wherein a fourth slide guide means-is provided
upon sald fixed roof section along said arc~-shaped inner
periphery thereof, each of said pivotéble roof sections has
a first carriage means engagable with said third slide.guide
means and a second carriage means engagable with said fourth

slide guide means, and said means for moving said pivotable
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peri phery fromthe respective said second point. 3. An openabl e done-shaped
roof structure as claimed in claiml1, wherein a fourth slide,guide neans is
provi ded upon said fixed roof section along said arc-shaped i nner periphery
thereof, each of re6f depitiohabi= drdobnspeidons bhe drifviingt of aaidagean®ans
engagable with said third slide quide neans and a second carri age neans
engagabl e wi th s&P¥ myinghsaid figapde rref seckheP®ai d means for noving
said pivotable -19- roof sections is driven prior to the driving of said
means for noving said slidable roof sections. 4. An openabl e dome-shgped" .
roof structure as cl aj,medni openatile domubslisped Rodfistructiperdd cdlaiifleagli de.
means are provided upon said fixed roof section substantially in parallel
to said first di &neckaim i nehexsioh aopatnief [fousthbslidéoghidemeanssabes a

first carriage neans abl e S ird slide I de, neang and a-
second carriage Rﬁ%ﬁgﬁgﬁanﬁb?%g%mégﬁegaf?P (ﬁ?FFﬁ°§I§W§§%§BFﬁ£EH% and
said means for npyiiielahd BAVPIMARst G0heRA! hORS, FUERSBE UsIRANS for -
novi ng said slidable roof sections are driven in synchronlzatlon wi th each
other. 5. An opehm@lﬁomoémmohasm fdrgtecaryidos means engaghhid

wherein said firg Lth W Qni‘P&' g 3&&9 e%‘x’.' dgnﬁeaa’g e%%ﬁ A&%‘ ydes a

rail, each of sal sI| Ie r 0o sec |ons as -a ur carPlage means

r|d|ng on said raekﬁscéngiqaﬂlélwfﬁh sadd seaarth shiakequﬁddemesﬁsuxanandaﬁmch
of said pivotable roof sections has another carriage neans riding upon sai d’’
rail of said thiPgag§ifer: gevéleg rffddls Pigotaiple senfnsectdons- and radd peans

structure as cl alegpdndyiny 3hih 4114808 Podf HRRELAS ”arzfea%riven W d

peri pheral side
synchronization with each other.

-t

\..)

5. An ppehable doﬁe-shaped roof structure as claimed
in claim_i;iwhexein said first, seco@d and third slide guide
means each includes a rail, each of Shid Elidﬁble xroof
sections haé a plurality of carriage'ﬁeans_riding on said
rails of said first and second slide gnidé means, and each
of said pivqtable roof sections has another carriage means

riding upon said rail of said third slide guide means.

6. An openable dome-shaped roof structufe as claimed L_j'
in claim 4, wherein an upper surface of said peripheral side
wall, upon_which said first slide guidg means is provided,
has a gradignt gradually descending ffém a position facing -
to the center part of said arc-shaped'duter periphery of
said fixed roof section to said first point at an opposite

side of said: fixed roof section

7. An openable dome-shaped roof structure as claimed

in claim 5, wherein said carriage means for supporting each
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wal | , upon which said first slide QU|de means i s provided, has a gradi ent
gradually descending froma position facing-to the center part of said
arc-shaped outer periphery of said fixed roof section to said first point

at an opposite side sfidsslldabledobfobectitin @Bmprises\d Ep&RaYivoeasPy shaped
roof structure as claimed in claimb5, wherein said carriage neans for

supporting each -20-connesipd 9 iai Merirhexsl eadt porticonpfi satd #lidabke roof

i votably connected to i.pheral, end portion of..said,slidable roof
gectlon %y a hori zort® cltqgﬁa{’ fa }%FﬁPEF?fthVe?t?}&fla ¥ 9K vershert ed by

a horizontal axle onseig Eﬁ%teﬁnﬂyaa Matiabhty) Oafxﬂoiahzeﬂé'fr%ge'éna
supported by a vertical axle at the outer side of said frame, said verti cal

wheel s riding on sauzllwraullitnrp%dwcctipentmhmlm skeppoxitied bnltd mltizmhtadle
wheel s bei ng arr angeg r0|%§ ed on sai

| |
peripheral side wal 12 esh ii‘?&%@g' f%)ﬂjil%u *: ‘ﬂré’@%%l%‘r%

in claimb5, wherein &alsaiaaﬁm% fsﬁidsﬁ%}fl%"ehrgﬂ sadd wihid 8 heetiz 1 on
conprises an upper supporting frame, a frame adjustably separate

from said supporti- ng’*feﬁi-ﬁebe&nqﬂmrahgeq tof rolldchlens sriker saj=owilded bet ween’
said franmes at front r portions f eel rackets pi vot abl y
connected at upper "gﬂ’pgrtglaontg iaﬁ'grgﬁfhf% 351‘;4% rame_, and a
plurality of wheels rotatably connected to | ower portions of said wheel

brackets, said wheels riding on said rail on said peripheral side wall. 9.
An openabl e dome- shaped Beof AR tqReneble domecishaped ¥qefcls&irweyrenasr eladmsd

angl e of the gradie he, u urf aid peripheral side wall is
'n%iﬁe range gf 5 tgﬁl a&m 5, F%here é&éacarr age . é%r supporting said

slidable roof section comprises an upper supporting frame, a
lower frame adjustably separated from said supporting frame,
a plurality of shock absorbers.provided between said frames
at front and rear portions thereof, wheel brackets pivotably
connected at upper end portions thereof to said lower frame,
and a plurality of wheels rotatably connected to lower
portions of said wheel brackets, said wheels riding on said
rail on said peripheral side wall.

9. An openable dome-shaped roof structure as claimed in
claim 6, wherein an angle of the gradient of the upper

surface of said peripheral side wall is in the range'of 5 to 2

7 degrees.

10. An openable doﬁe-shaped roof structure as claimed
in claim 7,‘wherein said carriage means provided for
supporting said slidable roof section at a position where
said pivotable roof section is connected to said slidable
roof section by a pivot further comprises a concave

supporting member secured on the upper surface of said
//
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7 degrees. 10. An openabl e donme-shaped roof structure as clainmed in claim
7, wherein said carriage neans provided for supporting said slidable roof
section at a position where said pivotable roof section is connected to
said slidable rgaf,Seghi® ,ﬁ;‘w £ PhdY Henlbdi! BRia R b$6

supporting rn::rrbfe!'!r:g sec%%%‘grh Eepﬁ%peer sur?acgeﬁ#c))fr"CH a?dﬁn%f?'%%%rarre said
supporting menbesnvexlgeybér Gtickrad tda pepipharaly endnefhwdids pivoedblid a
peripheral end of said pivotable roof section, the concave and convex
surfaces of sai¥PefemseE %eﬁ%cgﬁ%Y%WaFPWQ%@%SﬁE”aﬂsﬁ l§§i§f cur vat re
round said piv i.d X nber | asti

mat eri al havi né&emt?%%\ﬁ 8%29? c%ggggnfpﬂ&\ri?cfﬁ%n rgggrl]ﬁ'%pe a‘%ﬂ ’dgﬁ% shaped

roof structure solit aaidapivotys shed aidhcdoscandasbnvest MembddsiTeliayonadd any-

of the accorrpanyl n% drawi ngs. -22-
astic material having a low coefficient of friction.

11. An 6penab1e ddne—shaped roof structure substantially
as herein descrlbed and as 111ustrated in any of the accompanying
drawings.

A
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