. OPENI NG& CLGOSI NG MECHANI SM FOR USE | N Cl RCULAR- ARC SHAPED SLI DI NG .

BACKGROUND OF THE | NVENTION Fiel d of the |nvention: This inventioragm-}-?)q-
to an openi ng/cl osi ng nmechani smfor use in a sliding door having a \ .
circular-arc sectional shape in a horizontal plane. In particular, this

I nvention relates to an openi ng/cl osing neghanismfor use in a

doubl e-sl i ding door having a circular-arc sectional shape in a horizontal

pl ane and arranged to beopkRS 8 /&Lo3 TN MET HAREY | FBR 'tfﬁn (which is
referred to hereinbelomrsrnp2y—és—9grFcu+ar!arc-§Lapedﬂ§aiéLﬁg-door"), and
more particularly to an ogeREDEARLARCSHIBHRYIYBINME BEGRéN @ circular-arc
shap%g sliding door inclTogrmg—atransverse frame fravrmg—a-crrcul ar-arc

hori Zontal sectional shape and a pair of left and right door bodi es nounted
on the transverse frame; a drive pulley and a driven pulley nounted on one
end of the t BACKGRGUND GFeTHEJINWENITEOM her end thereof, respectively; and
an endl ess belt wound between and round the drive pulley and the driven
pul l ey, the Riieldfoficbhebbdiventbenng connected in place to the endl ess
belt so that they nay be slidably noved in opposite direction with each

ot her. Discl osur h¥s Rinvenhion pepates %ot aspepend/ng/diosimechani sm for

use in a circular-arc shaped sliding door is known, for exanple,
mechanism for use in a sliding door having a circular-arc

sectional shape in a-horizontal plane.

In particular; this invention relates to an
s opening/closing mechanism for use in a double-sliding
door having a circular-arc sectional shape in a
horizontal plane and afr;hged to be closed at a central
abutting position (which is referred to hereinbelow
simply as "circular-arc shaped sliding door"), and more
particularly to an opening/closing mechanism for use in a
circular-arc shaped sliding door including a transverse
frame having a circular-arc horizontal sectional shape
and a pair of left and right door bodieslmounted on the
transverse frame; a drive pulley and a driven pulley
mounted on one end of the transverse frame and on the
other end thereof, respectively; and an endless belt
wound between and round the drive pulley and the driven
pulley, the pair of door bodies being connected'in place
to the endless belt so that they may be slidably moved in
opposite direction with each othér.

Disclosure of Prior Art:

A prior art opening/closing mechanism for use in a

._circular-arc shaped sliding door is known, for example,



from Japanese Uility Mddel Application Laid-Qpen Specification No.

SHO 62-187078. Stating in brief, this opening/closing mechanisnmfor use in
a circular-arc shaped sliding door i's arranged such 5 that, as shown in
Fig. 1, each of a pair of door bodies 1, 1 having a circular-arc horizontal
sectional shape can be noved al ong respective guide rails (not shown) each
having a circular-arc horizontal sectional shape; a pair of endless belts
2, 2 are arranged in respective loops in 10 their respective horizontal
pl anes along their respective guide rails; each of the endless belts 2 is
connected to a respective one of the [err] bodies 1; a drive pulley 3 for
one of the endless belts 2 is connected to a notor 4, and driven pul | &s 5

and 6 are Feon JhpatiedeUtin ©AModéeAppidatiohhBaia-0pah 7 coupl ed
concentrically with the driven pulley 5 can mesh with a gear 8 coupl ed
concent ri cSplegifiildatiion NoveSHPt62-€}8TQ78 e arrangenent bei ng made such
that when the notor is driven the pair of endless belts 2, 2 are turned in
opposi te direct iSkatding sndirirfiertisis tépening/elosipgi mechaddem Ifodi es 1
1 may be noved either in the opening direction or in the closing direction-
t o therebyusgedmr ciggukar-axwrshaped shidingpdaongisl sskapgedcisachsm t he
pair of door bodies 1, 1 can be noved by neans of one nmotor. 25 However,
provi sPon &hag.pés sdiowmdineBige|ls gach of ajpair of door bodies 1,
1 having a circular-arc horizontal sectional shape can be
moved along respective guide rails (not shown) each having
a circular-arc horizontal sectional shape; a pair of
endless belts 2, 2 are arranged in respective loops in
10 their respective horizontal planes along their respective
guide rails; each of the endless belts 2 is connected to a
respective one.of the foor bodies 1; a drive pulley 3 fer one of the
endless belts 2 is connected to a motor 4, and driven
pulleys 5 and 6 are mounted adjacent to each other so
15 that a gear 7 coupled concentrically with the driven pulley
5 can mesh with a gear 8 coupled concentrically with the
driven pulley 6, the arrangement being made such that when e
the motor is driven the pair of endless belts 2, 2 are
turned in opposite direction with each other so that the
20 pair of door bodies 1, 1 may be moved either in the opening
direction or in the closing direction to thereby open or
close the door.
In such an opening/closing mechanism the pair of door

bodies 1, 1 can be moved by means of one motor.

25 However, provision of a pair of endless belts 2, 2 is



required to nove the pair of door bodies 1,7 1, respectiveély, and al so
interlocking of the gears 7, 8 is required to enable the pair of endless
belts 2, 2 to be turned synchronously at the sane speed. If changes in
back- 5 lash between theigears 7 and 8 or sectil ar changes in el ongation
of the pair of endless belts 2, 2 occur, then’i't’ becomes sonetinmes

| npossi ble to nove the pair of door bodies 1, 1 synchronously at the sane
speed, thereby making it inpossible to ensure that the circul ar-arc shaped
10 sliding door can be opened and cl osed satisfactorily. Further, in the-
above-nentioned-frior art openi ng/ closing mechanjsm since each of the
endl gss bel tgsequivedstoonaiepsheePrian@f danr thrdins |y sli ceespectivebyh
ends-and bent - in a circul ar-arc shape in a horizontal 15  plane along the
movi ng | ocus@RRf 2488 bpterdoghkdngpefy the geaxrs nboc ks regpixgd to
arrangenent: such. that inner Ide rollers 9a gre kept .in contact with the
out er surfac%n?él?)f&‘ﬁepéﬁﬂl ggseﬁ‘_@lltes‘f oed ute %Jf‘?ieb? dyenedop are kept
in contact with the inner surface 2b thereof. To, cqpe Wi th this,
if a toot heds%’é?li‘r?§°ﬂ§$& Qg Fﬁ@ EANC: SPFQ %0‘5( Fhandrsin &%‘H&Tt from

are kepts | n LotharefupeR B BEBFR rormdu bk REOHARERAEE A% TS
necessary ! Caliifiahepbieds’ BhCopRids o trlesd et 1% QLS Hed©

it becomes sometimes impossible to move the pair of door

bodies 1, 1 synchronously at the same speed, thereby

making it impossible to ensure that the ecircular-arc shaped

10 sliding door can bé opened and closed satisfactorily.
Further, in the above-mentioned prior art opening/

closing mechanism, since each of the endless belts 2, 2

is wound between and round the pulleys located_at both

ends and bent in a circular-aré shape in a horizontal

15 plane along the moving locus defined by the door body 1,
it is necessary to make arrangement.such that inner guide
rollers 9a are kept in contact with the outer surface
EQ 2a of the endless belt 2 and outer guide rollers 9b are
kept in contact with the inner surface 2b thereof.

20 To cope with this, if a toothed belt is used as the
endless belt 2 to prevent the belt from slipping relative
to the pulley, then, because the outer guide rollers 9b
are kept in contact with the teeth formed on the endless
belt 2, it is neéessary tb use toothed rollers as the

25 outer guide rollers 9b to enable the endless belt 2 to



be gui ded snmoot hly. However, the use of toothed rollers as the outer guide
rollers 9b entails a disadvantage in that noise is generated when the
toothed rollers are engaged with and di sengaged fromthe tooth on the

endl ess belt, and because of provision of a plurality of outer guide
rollers 9b, the level of the noise which¥occurs when the circular arc
shaped door is opened or closed becones high. SUMVARY OF THE | NVENTI ON The
present invehei gunided semothide | Howeren thHe wh®Vef "EGd6tRE&0rollers
circunstances in the prior art, and has for its object to provide an

openi ng/ cl osdfgthecpatermguddeisolilers @b @ntalls @ shibpedivahtdgegidoor
and, in particular, for use in a circular-arc shaped sliding door arranged
such that a BBRE BPiggoispeeneratad mhemthe diqathed rokkenpearag

direction or_in thg cl.osing direction by neans of a single endless belt.
Anot her obj eRPIBEeEL WL q1ﬁﬁ9ﬁﬁiﬁ$i@FQQJﬁﬂﬂnﬁQﬂﬁQwP%p@h?ngnéleebng

mechani sm f e in.a,circul ar-arc shaped sljding door, arranged such that
there is nooéggg'fBPdu?Pﬁ@uFSbFﬁé?HHﬂH4;QPaﬁgtQN? kit ok ewtesrs. To

Y e RGBSl 3o AU S P bt O
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transverse becomes high.

SUMMARY OF THE INVENTION

The present invention has been made in view of the -
above-mentioned circumstances in the prior art, and has
for its object to provide an opening/closing mechanism
for use in a circular-arc shaped sliding door and, in
particular, for use in a circular-arc shaped sliding door
arranged such that a pair of door bodies can be moved
either in the opening direction or in the closing
direction by means of a single endless belt.

Another object of the present invention is to provide
an opening/closing mechanism for use in a circular-arc
shaped sliding door arranged such that there is no need
for using toothed rollers as the outer guide rollers.

To achieve the above-mentioned objects, according to
the present invention, there is provided an
opening/closing mechanism for use in a double-sliding
type circular-arc shaped door including a pair of left

and right door bodies each having a circular-arc

horizontal sectional shape, and a transverse



.5 door frane having a circular-arc horizontal sectional shape, the door

bodi es bei ng nounted on said transverse -door frame, whereby the door can be
opened or closed by slidably noving sai d door bodies, respectively, under
the transverse frame, in oppgsite directions to gach other relative to a
door abutnent |ine, said;.abutment |ine p@SSlng t_iﬁugh t he
circunferentially central part of the transverse frane and the centre of

TEGZELLCE'% oy ”s'agﬁ_a{r h'a?efcﬁﬁa%:ﬁléd' ”%ﬁ;hierﬁ%rnrﬁ@% &9 re%ﬁeciﬁivﬁ'e?’y,
i??cﬁériﬂifgﬂﬁ 254 8hnd eYRe RS, e A B AR TRRS
et Bt s RESEE VEhdne? nvﬁgggﬁﬁﬂg' e %naef&io%;ggbgs%&e%g“ve

pul | ey and t he" driven nner cCrrcalar-arc tion

of the belt YL Ly dlﬁoﬂ.nﬁaégﬁ&bﬂza ”BoPH.BE a% Rfﬁrlxﬁ' HH & ek

shaped portion saf d may be nnved

in such a mk@éné@eﬁé‘é'efé‘iﬁec'lﬁubgbbéiﬁesﬁi&%@th%s R ique e Wiale £ adi us
to each other and each of the |oci ei ng concentric with the centre of the

novi ng | ocus sefatieee byo eacdlo6t abetieat Dodesssaddd abiitertNd ig er gui de
nmeans arranged so as to be kept in contact with the outer surfaces of the
i nner ci r cul passing hepecuglhrthensiptumiferentiail ybelentawl tgaart roferthe
surfaces of the outer circular-arc shaped portidns thereof,

transverse frame and the centre of the ecircular-arc of

guide rails for guiding the door bodies, respectively, in
such a way as to generate circular-arc shaped moving
loci, respectively, said mechanism comprising: a drive
pulley and a driven pulley mounﬁed circumferentially at
one end of the transverse frame and at an other end
thereof, respectively; an endless belt wound between and
around the drive pulley and the driven pulley so fhat an
inner circular-arc shaped portion of the belt on one side
of said abutment line and an outer ecircular-arc shaped
portion thereof on an other side of said abutment line,
N, may be moved in such a way as to generate circular-arc
shaped loci having equal radius to each other and each of
the loci being concentric with the centre of the moving
locus defined by each of the door bodies; and inner and
outer guide means arranged so as to be kept in contact
with the outer surfaces of the inner circular-arc shaped
portions of the endless belt and the inner surfacés of
the outer circular-arc shaped portions thereof,

respectively, wherein one of the pair of door bodies is



respectively, wherein one of the pair of door bodies is 6 connected to
the inner circular-arc shaped portion of the endl ess belt on said one side
of said abutnent line, whilst another’ door body is connected to the outer
circular-arc shaped portion of the endless belt on said other side of said
abutnment line. In a preferred enbodi nent, both the drive pulley and the
driven pulley are toothed pulleys, and the endl ess belt wound between and

d these toothe ull e is a toothed_belt, and the toothed endl ess belt
f?”? wisted B5P%Re g@BeLBf Xﬁsﬁ&e&&& replarsarce shaned, Poxkiom©EE the
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bel t havi ng d€ipéP & 0agEEEt HRLAOALALABREI  RebE Originally turned inside may
be turned outside, whilst the snboth surface of the belt adapted to be :

originally turnernoatprdfesEabemboaiagnt)Shden RS didlved Pu1AE L agi de
nmeans are arranged to be kept in contact wwth the inwardly turnéd snooth
surfaces of the dxieencpulleprazectoothed pulleys, and the endless

belt wound between and round these toothed pulleys is a
toothed belt, and the toothed endless belt is twisted by
an angle of 180 degrees in the vicinity of turning end
portions at which, during the movement of said belt, the
inner circular-arc shaped portion of said belt on one
side of said abutment line is turned into the outer
circular-arc shaped portion, while the outer circular-arc
shaped portion of said belt on the other side of said
abutment line is turned into the inner circular-arc
portion, so that, over a major part of the outer
circular-arc shaped portions on both sides, the surface
of the belt having teeth formed thereon adapted to be -
originally turned inside may be turned outside, whilst

the smooth surface of the belt adapted to be originally

turned outside may be turned inside, and that the outer

guide means are arranged to be kept in contact with.the
inwardly turned smooth surfaces of the outer circular-arc
shaped portions of the belt, whilst the inner guide means

are arranged so as to be kept in contact with the smooth

surface of the inner circular-arc shaped portions of the



“shaped portions of the belt, whilst the inner guide means are arranged so
as to be kept in contact wwth the snooth surface of the inner circular-arc
shaped portions of the 7 belt. Ln a'preferred enbodi nent, there is

provi ded an openlng/cI03|ng smechani sm for use |n: xacircular-arc sliding
shaped door as set forth: ‘above, characterleed 'n**t hat said i nner and outer
guide nmeans are strips each having a circul’ar-arc shape concentric with the
centre of the circular-arc of the transverse door frame. In a preferred
enbodi nent, thére is provi ded an opening/closing nechanismfor use in a
C|rcular-arc 9H326d sliding door as set forth above, characterized in that
each_of sai d 8 and outer guide neans |s a plurality of rollers arranged

at ré/gul ar inter ) V\lll)th S0, no&\? é C|rcul ar-arch?c%centrlc W th
the.centre of circul®r Eﬁ% ot h% P ﬁ@?@ 885? fPamE oY Rt erred
enbodlnent, E@ﬁ%peéf Ehéghggfghnglglgg n nﬂg?@igéﬂffC" ise in a

n
circular-arc oor as sSet OVE, haracat erﬁ ed i n that

the pair of @qqralwlsqwé@ &6§@n9§tsae ?srggvsﬁob . gg&%%at&&f | pRs

wi th each other along a'pair o and ri , respectively,
each of whi chnat hefila ':.rh:?ef'iﬁ&”&Até‘fcgﬁﬂéaeﬂeﬁﬁﬂcﬁ%r sE2¥idd ddén centre

of the circular-arc of the transverse door frane.
having a circular-arc shape concentric with the centre
of the circular-arc of the transverse door frame.

In a preferred embodimeﬁt, there is provided an
opening/closing mechaniém for use in a circular-arc
shaped sliding door as set forth above, characterized in
that each of said inner and outer guide means is a-:
plurality of rollers arranged at regular intervals with
one another along a circular-arc concentric with the
centre of circular arc of the transverse door frame.

In a preferred embodiment, there is provided an"
opening/closing mechanism for use in a circular-arc
shaped sliding door as set forth above, characterized in
WA that the pair of door bodies are arranged to be moved in

opposite directions with each other along a pair of left
and right guide rails, respectively, each of which is
bent in a circular-arc shaped concentric with the centre
of the circular-arc of the transverse door frame.

In a preferred embodiment, the driven pulley has a

diameter equal to that of the drive pulley, and the



In a preferred enbodi nent, the driven pulley has a dianmeter equal to that
of the drive pulley, and the 8 centre of the driven pulley is |ocated
closer to the centre of the circular-arc of the guide rails than is the
centre of the drive pulley, the centre of the driven pulley being closer
than the centre of the drive pulley by a distance corresponding to the

di aneter of the driven pulley, so that tHe radius of the circular-arc
shaped noving | ocus defined by the inner circular-arc shaped portion of the
endl ess belt on said one side of said abutnment |ine nmay becone
substantially equal to that of the circular-arc shaped noving | ocus defi ned
by the out esentreudéir thecdshaead ppditeyord st Hoeadfedncldmwent ter thede of said
abutment line. According to the present invention, there is further

provi ded arcepbrengfctbei odrendanrane off the guide sratlmgthapeis the
circul ar-arc shaped door including _door body neans having a circular-arc
hori zont al ¢eRtrenaf Shepdrive 9“3#&W3v5ﬁ§EQﬁﬂ#rqrQﬁnthﬁv§ﬁ§Van

circular-arc horizontal sectional shape, the door q?d nmeans beji ng nount ed
n

on sai d trRSVEPECPRLBE PLERET Hhareipe iredR h SPLRRPRAASY| osed by-
o1 0200 T 88 LatBR! Rt BRI Y SN A HELSE S5 AT AR
Co”pr‘“'nyp&hiQQEhSQ QHL etﬂglkgﬁf@ij% the circular-arc shaped
moving locus defined by the inner circular-arc shaped
portion of the endlesg belt on said one side of said
abutment line may become substantially equal to that of
the circular-arc shaped moving locus defined by the outer
circular-arc shaped portion thereof on the other side of
said abutment line.
According to the present invention, there is further
provided an opening/closing mechanism for use in a
sliding type circular-arc shaped door including door body
means having a circular-arc horizontal sectional shape
and a transverse door frame having a circular-arc
horizontal sectional shape, the:door body means being ~~’
mounted on said transverse door frame, whereby the door
can be opened and closed by slidably moving said door
body means under the transverse frame in such a way as to
generate a circular-arc shaped mbving locus, said
mechanism comprising: a toothed drive pulley and a
toothed driven pulley mounted circumferentially at one

end of said transverse door frame and at an other end



_toothed driven pulley nmounted circunferentially at one end of said
transverse door frame and-at an other end 9 thereof, respectively; a

t oot hed endl ess belt wound between .and Tound said toothed drive pulley and
said toothed driven pulley, said toothed endl ess belt being tw sted by an
angl e of 180 degrees in the Wicinity of tuyrning' @&kt portions at which,
during the novenent of said belt, an inne& circular-arc shaped portion of

ring the . lt, an inner ciroular-arc shaped por
out or ¢l rcul aFLRRBOEna SRR RS A L HGPURPE FREEERnCRel ki Boul mer
chapg por 11 onoeas o add M id e iiede PRI 068, RRIG 0T 00

adapted to beteb'tabaahuragg{ q:;agl'éiﬁl %ﬂ%ké’&ﬁéﬁ %P&éiﬂglg‘lg@g#ggﬂmy be

snmoot h outer surface the apted to be originally turne

turned insi detw2B€elNBY ad¥Ariflleo U B dEPF e {ANERE $Loff1E9 kept in
contact with the outer surface of the inner circul ar-arc shaped portions of

sai d toot hed tughtag eedl pditildne idt&midH,l aheriig [Hige OnéeEmENEChEar - arc
shaped portions thereof, respectively, wherein said door body nmeans is
connected to said bedthedncddiness disdul drmarreisped hertibon nedt sasdi d
door body neans conprises a pair of left and right door bodies each having
a circul ar - arkehtr igobuxnededmntonan shvhies; clatablar-arc shaped portion,
while an outer circular-arc shaped portion of said belt
is.turned into an inner circular-arc portion so that,
f“* over a major part of said outer eircular-arc shaped
portion, an inner surface of said belt having teeth
formed thereon adapted to be originally turned inside may
be turned outside, while a smooth outer surface thereof
adapted to be originally turned outside may be turned
inside; and inner and outer guide means arranged so as to
kept in contact with the outer surface of the inner
circular-arc shaped portions of said toothed endless belt
and the inner surface of the outer circular-arc shaped
portions thereof, respectively, wherein said door body
means is connected to said toothed endless belt.

In a preferred embodiment, said door body means
comprises a pair of left and fight door bodies each
having a circular-arc horizontal sectional shape, said
door bodies being allowed to slidably move, in opposite
directions to each other along a pair of left and right
guide rails respectively, said left and right guide rails

being bent in a circular-arc shape concentric with the



door bodies being allowed to slidably nove, in opposite directions to each
other along a pair of left and right guide rails respectively, said |left
and right guide rails being bent in a-ci.rcular-arc shape concentric with

t he 10 centre of ‘the circular-arc of said transverse door franme, and in
that respective circular-arc shapes of saig pair of left and right guide
rails are concentric with each other, but different fromeach other in

hei ' i h bqve- [ d and h bj d
acvant agos. GPRFRE AcdB ALRRIHATGIRAR | TF RAEhCt SRATRRTe GOPRoEE08r || od
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acconpanyi ng draw ngs 1n preferr enbo I nCorporattng-t he-x;
pri nci pl es o] el i houg I ly.
BRI EF DESCRP_ET?%%tGEQﬁEiﬁ%N%i ‘S‘Fﬁl’si s & Q%%*@%‘F%I?gﬁfg?aﬁagﬁew |
showi ng a pptRerd’ butMEAd FEUnt Fbm %edch oEKOEBh €nbOP PbaBebteWeshowW g
a first 5 enbodi nent of the present invention; Figs. 3A and 3B are
schematic tgaiplan views showi ng a second enbodi nent of the present
i nvention, respectively;

The above-mentioned and other objects, aspects and

advantages of the present invention will become apparent
to those skilled in the art by making reference to the
following description and the accompanying drawings in
which preferred embodiments incorporating the principles

of the present invention are shown by way of example only.



Fig. 3A showing the sane when the door” is opened, whilst Fig. 3B show ng

t he same when the door is closed; 10 Figs. 4A, 4B, 4C and 4D are
sectional views of the principal parts of the enbodi nent shown in Fig. 3B
taken along lines | VA-1VA; 1VB-1VB, |VC1VC, andleD—IVD, respectively;
Fig. 5is a schematic top plan view showing a third 15 enbodi nent of the
present invention; Fig. 6 is a plan view showing a twisted condition of a

t oot hed endl ess belt for use in the enbodi nrent shown in Fig. 5; Figs. 7A
7B and 7C are sectional views of the 20 princi pal parts of the enbodi nent
shown in Fig. 5 taken_along lines VIIA-VIIA VIIB-VIIB, and VIICVIIC,
respectively; and FEBBIEE DESGRIPAION: OF {THE DRAWINGSy showing a fourth
enb@di ment of the_present inveption, DETAI LED DESCRI PT] ON OF PREFERRED
ENBODI NENTS The pFoSent FivBnERERaRie] SRBWRIETIEEY BRPHADA BEARY of
several pref ed enhodinents thereof with reference to the acconpanyi ng
drawi ngs. 5 att gmgaggﬂ?gﬁhg to an openi ng/closing mechanismfor use in a

R £ St TR L I s
horlzont§L S@ﬁﬁéﬂﬂﬂénéhéﬁetﬁgsprHEB%dih@%%ﬁ&%nﬂ pair of guide rails

Figs. 3A and 3B are schematic «top plan views showing a

second embodiment of the present invention, respectively:
Fig. 3A showing the same when the door is opened, whilst
Fig. 3B showing the same when the door is closed;

10 Figs. 4A, 4B, 4C and 4D are sectional views of the
principal parté of the embodiment shown in Fig. 3B taken
along lines IVA-IVA, IVB-1VB, IVC-IVC, and IVD-IVD,
respectively;

Fig. 5 is a schematic top plan view showing a third

15 embodiment of the present invention;

Fig. 6 is a plan view showing a twisted condition
of a toothed endiess belt for use in the embodiment shown
in Fig. 5; |

Figs. 7A, 7B and 7C are sectional views of the

20 principal parts of the embodiment shown in Fig. 5 taken
along lines VIIA-VIIA, VIIB-VIIB, and VIIC-VIIC,
respectively;'and

Fig. 8 is a schematic top plan view showing a

fourth embodiment of the present invention.
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10 11 having a circular-arc horizontal sectional shape concentric with
the centre of the circular-arc of the transverse door franme 10. Further,
pair of left and right- door bodies 12 and 13 having a circular-arc

hori zontal sectional shape concentric with the centre of the 15
circular-arc of the guide rails 11 are nouned. under the transverse door
frame 10 in such a manner that they may be noved in opposite directions
wi th each other relative to a door's abutnment |ine 10", which passes

a

through the circunferentially central part of the guide rails 11 20 and

the centre 1l1la of the circular-arc thereof. A drive pulley 14 is nounted
circunferentigll on the one side end of the above-pentioned transversé&
door frame 102EZARLED DESCRIPIION OF PREFERRED (EME s=8&Ber side end

t hereof. The driye pulley 14 has a dia r_e | to_ 25 hat .of the
driven pull ey 1?¥e %ﬁ?s v t%ﬂ"t#iiflﬁoguge é?PVEﬁbBéI$§§°f5 is

| ocat ed cl gge o .th e 0 e, cl par e Lde rails

t han t he cg t?’g§12t§ %F Q’%%Ied’ldréévegf%%ﬁ+$eye%§§%$§{'Fgegpgifhgt wg'#ht he gui de
rail sby a (] CQL xRN d r 5 of the pulleys 14,
15. An end?gggéggﬁf %g}s;cgﬂ#%%”ﬁhgiﬁ%mﬁﬁgs%géaéen and round the drive
pul l eygld and t (& I el - | n S el;t. 16
shal | be defi negﬁggffd\&ﬁao%sa ﬁ#?iﬁ/?ﬁgﬁfg Io%vlbﬁgﬁ ggc?*"gt iaglgl, J'réﬁ t her

a circular-arc shaped sliding door of the present

invention which is shown, for example, in Fig. 2, a
transverse door framg 10 having a circular-arc horizontal
sectional shape has mounted thereon a pair of guide rails

10 11 having a circular-arc horizontal sectional shape
concentric with the centre of the circular-arc of the
transverse door frame 10, Further, a pair of left and right.--
door bodies 12 and 13 having a circular-arc horizontal
sectional shﬁpe concentric with the centre of the

15 circular-arc of the guide railg 1l are mounted.” under the
transverse door frame 10 in such a manner that they may
be moved in opposite directions with each other relative
to a door's abutment line 10', which passes through the
circumferentially central part of the guide rails 11

20 and the centre lla of the circular-arc thereof.

A drive pulley 14 is mounted circumferentially on the- :*

one side end of the above-mentioned transverse door frame
10, and a driven pulley 15 is mounted on the other side
end thereof. The drive pulley 14 has a diameter equal to

25 that of the driven pulley 15. The centre 1l5a of the

-’



10° one of the left and right side relative to the door's abutnent |ine
10', which is the boundary line thereof, is referred to herei nbelow as "
side", and the remaining side as "the other side". Further, the inner
peri pheral surface of the endless belt 16, MhICh‘IS wound betmeen 15 and
round the pulleys 14 amd=15, is referred to herelnbeIOM/as "the inner
surface", and the outer peripheral surface thereof as "the outer surface".
Furthernore, with regard to the positional relationship of the endl ess belt
16 on both sides with the pulleys 20 14, 15, respectively, the outer
circular-arc shaped portions on both sides of the endless belt 16, which

are_kocat ed %B @Eﬁ% WQ.I%I %.sarl%éa&[wrcfféééfnegstﬁéOgéﬁ@?eciptaeﬁflla

t haX. t hose o |nes uses of circular- arcs), respec

connect i ng reﬁaeetlwel@rr-@w@ro@r&& %élde Pas$i 9 H;&,weﬂetéenﬁat fga of the
pulleys 14, 15 with - the centre Ila of the circular-arc of the

gui de rails 6ﬁrthbed&'a6}kaui>uqfle5'he 19, 6l ¥ £ P Clio aﬁl@aﬁ%frfﬁé ?ﬁlaerel nbel ow
as "the outer circular-arc", and thé circular- arc sh aped porfions of the

endl ess bel tr&ﬁlnhbyhaaaas&andeowz&@sptﬁim heo abe eqiBnéteped. areas as
"the inner circular-arc". Further, to guide the novenent of the &ndl ess
belt 16,5an oﬁnthecpu&db&@-&ﬁq amaped guide 17 and an outer circular-arc
shaped gui de 18, each of which consists of \

" An endless belt 16 is continuously wound between and

one

round the drive ﬁuiley 14 and the driven pulley 15.
The above-mentioned endless belt 16 shall be defined

as follows. Namely, in the following description, either

10 one of the left and right side relative to the door's
abutment line 10', which is the boundary line thereof, is
referred to hereinbelow as "one side", and the remaining
side as "the othét'éide". Further, the inner peripheral
surface of the endless-belt 16, which is wound between

15 and round the pulleyé 14 and 15, is referred to
hereinbelow as "the inner surface", and the outer
peripheral surface thereéf as "the outer surface".
Furfhermore, with regard to the positional relationship
of the endless belt 16 on both sides with the pulleys

20 14, 15, respectively,'the outer circular-arc shaped
portions'on both sides of the endless belt.16, which are
located within areas whe:é_are longer distances from.the
center lla than those 6f lines (or radiuses of circular-
arcs), respectively, connecting respective circular-arcs

25 passing through the centres of the pulleys 14, 15 with



10 a circular-arc shaped strip contentric with the centre of the
circular-arc of the guide rails 11, or a plurality of rollers arranged

al ong an imaginary circular-arc shaped | ocus concentric with the centre of
the circular- arc of the guide rails 11 are nounted on one side 10a 15

(the right side in the drawing) of the transverse door frane 10 relative to
the door's abutnment line 10' form ng the boundary |ine, whilst the inner
circular-arc shaped guide 19 and an outer circular-arc shaped guide 20 both
havi ng the sane construction are nounted on the other 20 side 10b (the

left side iy s 0 r tive to the
door's abutnent |ne fggg ﬁ%lEan%$?§§¥§éI§Fga§% %hgnggige.ghi and t'he
outer circ -3 a o] e de are
nount ed |ngkgé and outS|de ofgﬁ%égbﬁ?gghfaFFCb age %fggggggb?kbely The

ci rcul ar - amerdiasEl i &€ 'ivhé oOsated eﬂreazaiil-dec" 14nd theS@i¥Ruilax-gui de
the inner circular-arc shaped portion 16a of the endl ess belt 16 so as to

nove in sucdrcvdhaped (pofelsn st 6f atRer 6Hldessr belkanedwhiens agencentric
with the centre 1la of the circular-arc of the guide rails 11. 5 Wi | st ,

the abdve- Mmdateddnmside theécaboveamenthoned gieds a8 Mehet dhnet t he ot her
side is nounted inside the guide rails 11 and serves to guide the outer
circul ar- airacilsxedypotii on 16b of the endl ess belt 16 on the other side
so as to nove in such a way as to generate a
Further, to guide the movement of the endless belt
16, an inner circular-arc shaped guide 17 and an outer
circular-arc shaped guide 18, each of which consists of
10 a circular-arc shaped strip concentric with the centre
of the circular-arc of the guide rails 11, or a plurality
of rollers arranged along an imaginary circular-arc
shaped locus concentric with the centre of the circular-
arc of the guide rails 11 are mounted on one side 1l0a
15 (the right side in the drawing) of the transverse door
frame 10 relative to the door's abutment line 10' forming
the boundary line, whilst the inner circular-arc shaped
guide 19 and an outer circular-arc shaped guide 20 both bt
having the same construction are mounted on the other
20 side 10b (the left side in the drawing) of the transverse
door frame 10 relative to the door's abutment line 10°.
The inner circular-arc shaped guide 17 and the outer
circular-arc shaped guide 18 which are located on one

side are mounted inside and outside of the guide rails

25 11 respectively. The circular-arc shaped guide 17 loéated on one side
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210 circular-arc shaped | ocus concentric with the centre of the
circular-arc of the above-nentioned inner circular- arc. shaped portion 17

| ocat ed on one side of the transverse door frane 10. Stating in brief, .the
radius [err] of the circular-arc 15 shaped novizng | ocus defined by the

i nnner circul ar-arc shaped+portion 16a | ocated ion: one side of the belt 16
is substantially equal to the radius R of the circul ar-arc shaped noving

| ocus defined by the outer circul ar-arc shaped portion 16b thereof on the
ot her side. 20 Further, the inner circular-arc shaped portion 16a of
t he endl ess belt 16 on one side is connected to the door body 12 by neans

of a_connect osePlesb! GhiddetRéheanck  eikau1akcatioa R B! okt ilhP 1der eof -
on the other side is connected to the another door bodyp13 §§ néhns:%f a 25

connector 22.ofiGthe &ndbedeibglthb6asoangetdninovehan sirendhass dieldo 16 is
turned either in one direction or in the reverse direction, the inner
ci rcul ar - ar c gengeateoa tcincibarearthshapet tocasecondentidd hd tauttdle
circular-arc shaped 5 portion 16b thereof on the other side are noved in
opposi te dir«entre liahofatihe ochecularsact efwaheagutidegeadiat 413
circular-arc shaped |ocus concentric with the centre Ila of the
ci rcul ar -3r c Billsfe gihelcabeyesmantionedaouter pircudtrdarc ishaped 12, 13
may be noved snpothlg . '
guide 20 located on the other side ‘is mounted inside the
guide rails 11 and serves to guide the outer circular-
arc shaped portion 16b of the endless belt 16 on the
other side so as to move in such a way as to generate a
10 circular-arc shaped locus concentric with the centre of
the circular-arc of the above-mentioned inner circular-
arc shaped portion 17 located on one side of the
transverse door frame 10.
Stating in brief, the radius Rl of the circular-arc
15 shaped moving locus defined by the innner circular-arc
shaped portion 1l6a located on one side of the belt 16 is
substantially equal to the radius R, of the circular-arc
e shaped moving locus defined by the outer circular-arc
shaped portion 16b thereof on the other side.
20 ' Further, the inner circular-arc shaped portion 1l6a
of the endless belt 16 on one side is connected to the
door body 12 by means.of a connector 21, whilst the 6;her
circular-arc shaped portion 16b thereof on the other side
is connected to the another door body 13 by_means of a

25 connector 22;



10 along the guide rails 11 either”in the opening direction or in the
closing direction in such a way as to generate a circular-arc shaped novi ng
|l ocus in a horizontal plane to thereby enable the circul ar-arc shaped door
to be opened or closed. 15 When the drive pulley 14 is turned, for
exanple, in a direction shown by an arrow fromthe condition that the door
Is closed as shown in Fig. 2 so as to turn the endless belt 16, the inner
circular-arc shaped portion 16a on one 'side is noved towards one side as
shown by an 20 arrow, and the outer circular-arc shaped portion 16b on

the other side iﬁé@%ﬁﬁzﬂ%%f%@mﬁiWeﬁstﬁ@o??ggésgnbﬁﬂo‘f’{ﬁso t hat

the pa r of door nenbers 3 may De noved I n oppos IreCtion 1o "

thereby opdg it Wilten fn P WL EOLRL O SoLILAILhEPReVREEe 25 A

second enbodi nent of the present invention wl now be descri bed bel ow

with refer@iteduidn JtheSArner kiféwldrcatd Hhapéd porthba geRodienent, a
plurality of rollers are used to formeach of the guides, since if each of

the above- rahvel ibelad cgilicias sidd ain®dthe cufer eDnéularaarenshapedag a
circul ar-arc shaped conti nuous gui de surface, the resistance to sliding of -
t he end esportiionl A 6b |[theresfase. ths otiven sidéi are réved 4P, the
transverse door frame 10 is of a box-like sectional shape having a
sl it - shape®pp®sitspatirer B®rns rwicth ieachecother; inasuchharway. asTlho
generate a circular-arc shaped locus concentric with the
centre lla of the circular-arc of the guide rails 11l so
that the pair of door bodies 12, 13 maf be moved smoothly
10 along the guide rails 1l either in the opening direction
or in the closing direction in such a way as to generate a
circular-arc shaped moving locus in a horizontal plane
to thereby enable the circular-arc shaped door to be
opened or closed.
15 When the drive pulley 14 is turned, for example, in
a direction shown by an arrow from the condition that the
door is closed as shown in Fig. 2 so as to turn the
endless belt 16, the inner circular-arc shaped portion ~
16a on one side is moved towards one side as shown by an
20 arrow, and the outer circular-arc shaped portion 16b on
the other side is moved towards the other side as shown
by an arrow so that the pajir of door members 12, 13 may
be moved in opposite direction to thereby open the

circular-arc shaped doublersliding type door.

25 A second embodiment of the present invention will
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transverse door frame 10 has a circunferentially extending | ongitudinal
plate 31 fixedly secured therein. Each of the above-nentioned guide rails
11 is fixedly secured to the |ower part of the longitudinal plate 31. 15
Al t hough only one of the .door bodies is shown i néit;he drawi ng, an L-shaped
hanger 32 is fixedly secured to the upper part®of each of the pair of door
bodi es 12 and 13. The hanger 32 has upper roller 33 and lower roller 34
nounted rotatably thereon. The upper and |lower rollers 20 33 and 34
nount ed on each of the hangers 32 are adapted to nove on and al ong the
guide rails 11. Further, the longitudinal plate 31 has an L-shaped guide

bracket 35 frowede/ desa¥Bskd NSE oW wiEhspevarbAck G0 #gs2 OW U MYl ey 14
is JFournall ed 25 | ongi tudal Iy on the one end of thé above-nenti oned

gui de bracket s¥atihguih Bri@ppeint BRlsi bmboRikentyt At pluiraasiey idE a
hori zontal plane. Further, a drive notor 36 i's nounted on one end of the
gui de bracketolFermndre wsedl €8 formheachi u€ phél guidés,Thednenged 32, to
whi ch the door 5 body 12 is connected, has a connector 21 nounted on the
| ongi t udi naldach miferthesli aticveremént benedf mddeboiws formed. i4Ca The connector
21 is connected to the inner circular-arc shaped portion 16a of the endless
belt 163 ocatedigmmatdon deaving tdeciraslaheanci shipgd 4¢Bntimmol® hanger
32 of the other door 13 has a connector 22 nounted on the longitudinally
i nt er nedi at guigle aunfagd, the resistance to sliding of the endless
belt 16 will increase.
As shown in Figs. 4A to 4D, the transverse door frame
10 is of a box~like sectional shape having a slit-shaped
10 opening 30 formed in the lower part thereof. The
transverse door framé 10 has a circumferentially
extending longitudihéi plate 31 fixedly secured therein.
Each of the above-iﬁénﬁioned guide rails 11 is fixedly -
secured to the 1owé£ part of thé longitudinal plate 31.
15 Although only'one of the door bodies is shown in the
drawing, an L-éhaﬁed hanger 32 is'fixedly secured to the
upper part of edch of the pair of door bodies 12 and 13.
et The hanger 32 has:upper roller 33 and lower roller 34
‘mounted rotatably theféon. The upper and lower rollers
20 33 and 34 mounted on eééh of the hangers 32 are adapted
to move on and along the guide rails 11. Further, the
longitudinal plate 3l”has'an L-shaped guide bracket 35
ﬁixedly secured thereto.

As shown in Fig. 4D, a drive pulley 14 is journalled

25 lon‘gitu'dal.iy on the ) .6ne end of the above-mentioned guide

-17 -
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The connector 22 is connected to the outer circul ar-arc shaped portion 16b
of the endless belt 16 |located on the other side. As shown in Fig. 4C, the
above-nenti oned 15 gui de bracket 35 has a plurality of inner guide
rollers 40 and a plurality of outer guide rollers 41, which formthe inner
and outer circular-arc shaped gui des, respectively, nounted on one side.
The inner guide rollers 40 are circunferentially spaced apart with one

anot her, 20 and al so the outer gujde rollers 41 are spaced apart with one
anot her in the same manner. As shown in Figs. 4A and 4B, the gui de bracket
35 has a plurality of inner guide rollers 42 and a plurality of outer guide
rollers 43, which formthe inner and outer circul ar-arc shaped gui des, «25

respecti veb¥acka¢n3gd 1N ghidh & M¥inrdrd%hat e M\ bVt SCated Bezeely Ol | €S
42 are circunferentially spaced apart wth one another, and the out%r gui de

rollers 43iara fAo¥dzondaad pldd. WHdr ther Andtdeive Thet8P0¥6- I8Nt i oned
guide rollers 40, 41, 42 and 43 5 are arranged as shown in Figs. 3A and 3B.

Stating i nmbanted anplowedlendy off thengjuiglé derackétr3s 4dnd oL gt é6upleane si de
of the transverse door frame 10 and a plurality of outer guide rollers 43 -

| ocat ed ontbhehet deive ¢galilley ddf. arfhearhamyper 32, reguwhich nthke vdber 10
with one another along an inmaginary circul ar-arc shaped | ocus x concentric
with t Be cbedyr 1214 sofconmectied,ulh@s & cconnector 21 mounted on the '
longitudinally intermediate part thereof as shown in
Fig. 4C. The connector 21 is connected to the inner
circular-arc shaped portion l6a of the endless belt.lﬁ
located on one side. Further, as shown in Fig. 4B, the
10 hanger 32 of the .other door 13 has a connector 22
mounted on the longitudinally intermediate part thereof.
The connector 22 is connected to the outer circular-arc
shaped portion 16b of the endless belt 16 located on the
other side. As shown 1n Fig. 4C, the above-mentioned
15 guide bracket 35 has a plurality of inner guide rollers
40 and a plurality of outer guide rollers 41, which form
the inner and outer'circular-arc shaped guides, -t
respectively, mounted on one side. The inner guide rollers
40 are circumferentially spaced apart with one another,
20 and also the outer guide rollers 41 are spaced apart with
one another in the same manner. As shown in Figs. 4A-and
4B, the guide bracket 35 has a plurality of inner guide
rollers 42 and a plurality of outer gquide rollers 43,

which form the inner and outer circular-arc shaped guides,

25 respectively, mounted on the other side. The inner guide



of- the guide rails 11. The plurality of outer guide rollers 41 |ocated on
one side of the transverse door frane 10 are arranged at regular intervals
with one 15 anot her along an inmginary circular-arc shaped | ocus Y whose
radius is larger than that of the above-nentioned:imaginary circular-arc
shaped | ocus X. Further, ‘the plurality of ‘inner- QU|de rollers 42 | ocated on
the ot her side of the transverse door frane 10 are arranged at 20 regul ar
intervals with one another along an inaginary circular-arc shaped | ocus Z
whose radius is snmaller than that of the aforenentioned inmagi nary
circular-arc shaped | ocus X. The above-mentioned pair of door bodies 12 and

ot her rel ati SEIEEEEnd d%%e”%vlifﬁﬁﬁ%ﬁ”e”rﬁs% fﬁ’g S58ed ne e witn, RWSLShe?EQ
ci rcunt erent Lgplyegentng t ezt[h%téé d&’f’r Eéafffséo gﬁg err] so

centre of the C|rcular-arc e ra ang err|

5 that theypgR¥ Q%tﬁp%&%ﬂaﬂﬁiﬂé sed. The angle [err] is equal to the
angle [err]. Eurther t he dlstance L1 between the connecting portion of the

door body 12 MAthTthaUWWE’madﬂﬂgﬁaafﬁﬂh&%“&&ihé%EtAOH 42 8% hha endl ess
belt 16 on one side of the transverse door franme 10 and the 10 | magi nary

circul arsar cagbapegangeds a% ishcataln tridde 3h sdrenc®plerr] between the
connecting portion of the ot her
Stating in brief, a plurality ‘of inner guide rollers
40 located on one side of the transverse door frame 10
and a plurality of outer guide rollers 43 located on
the other side thereof are étranged at regular intervals
10 with one another along an imaginary circular-arc shaped
locus x concentric with the center lla of the circular-arc
of the guide rails 11. The pluraiity of outer guide
rollers 41 located on one side of the transverse door
frame 10 are arranged at reguiar intervals with one
15 another along an imaginary circular-arc shaped locus Y
whose radius is larger than that of the above-mentioned
imaginary circular~arc shaped locus X. Further, the
i plurality of iﬁner guide rollers 42 located on the other
‘side of the transverse door frame 10 are arranged at |
20 regular intervals with one another along an imaginary
circular-arc shaped locus 2 whose radius is smaller than
that of the aforementioned imaginary circular-arc shaped
locus X.

The above-mentioned pair of door bodies 12 and 13

25 are adapted to be moved in opposite directions
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door body 13 with the outer circularzarc shaped portion 16b on the other
side of the transverse door frame 10 and the imaginary circular-arc shaped
| ocus X. Further, 15 the distance [err], between the connecting portion 21
of the door body 12 and the door's abutnent Iine 10", which passes through
the circunferentially central part of the transverse door franme 10, is
equal to the distance [err] between the connecting portion 22 of the door
body 13 and 20 the door's abutnent line 10'. Thus, the arrangenent is
‘made such that when the drive notor 36 (see Fig. 4D) is rotated forwardly
or reversely - to rotate the drive pulley 14 forwardly or reversely so as to

turn the eRddSSelEh! cthdO MLl WO Ttd SMIPd SEbOr ' & NabaLRERE! waep(mt-l om 21
of 25 t he door body 12 with the inner circular-arc shaped -

portion l6ahdicH paseld alfrdigji tife iemfetentially teasgadr @Qrd;oor frame
10, and the connecting portion 22 of the door body 13 with the outer

circul ar- anf thepadtamverse ddowffrdame bk0 tand the oéheresodethie the trans-
5 verse door frame 10 are noved, respectively, in opposite directions

with each eilreuliar-amh of viche gguide geal s cby angtesaf,anndsh apeo | ocus
concentric with the centre 11la of the circular-arc of t%e QUIde rails 11. A
third 8mbodihedntthely may dresipanediand ickosed) 1The anglbe®qedsribed with
reference to Figs. 5 to 7C.  The conponent partss of this enbodi nent, which
are equal to the angle 02. urther, the distance L Ly between
the connecting portion of the door body 12 with the inner
circular-arc shaped portion l6a of the endless belt 16 ~’
on one side of the transverse door frame 10 and the
10 imaginary circular-arc shaped locus X is equal to the
distance I..2 between the connecting portion of the other
door body 13 with the outer circular-arc shaped portion
16b on the other side of the transverse door frame 10
and the imaginary circular-arc shaped locus X. Further,
15 the distance tl between the connecting portion 21 of
the door body 12 and the door's abutment line 10', which
passes through the circumferentially central part of the
transverse door frame 10, is equal to the distance t,
between the connecting portion 22 of the door body 13 and
20 the door's abutment line 10'. Thus, the arrangement is
made such that when the drive motor 36 (see Fig. 4D) is
rotated forwardly or reversely to rotate the drive pﬂlley
14 forwardly or reversely so as to turn the endless belt

16 forwardly or reversely, the connecting portion 21 of

25 the door body 12 with the inner circular-arc shaped
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the sane as those used in the foregoing descrlptlon of the first and second
" enbodi nent, are denoted with the sane reference nunerals, and therefore the
description of 15 themis omtted.. Further, the definitions of them are
identical to those of the. aforenentloned conponent parts. The -
above- nentioned transverse door frame 10 has a, toothed drive pulley 14
mount ed circunferential l'y“on the one side end tfereof, .and a toot hed driven
pulley 15 20 nount ed on the other side end thereof. The dianeter of the
toothed drive pulley 14 is equal to that of the toothed driven pulley 15.
An endl ess belt 16, which is conprised of a toothed belt, is wound round
t he: above e mAxsHan d6atafcthe i erdless belte}61ananvet géﬂlee@fdmhﬁepul | ey
15. V' On one side of - 21 the transverse frame close to the toothed drive

pul l ey 14 andTGRSVRF s 90K framecl@of 2aRRoEBet GOopREctdfgh PPEFAioRe Al | ey
15, there are d a topth uide roller 18b,and_a toot he ui de
roller 20b. é’gﬁga% b%ff NS PLHRSHRS: PhteR ot EUASEEAT AHaPash 11 al |y

the i f, t h d
[err]: roopedBhiian e%ﬁétt%éﬁ%ﬁe 3%%@%?33@8%95#‘)”5 JARss such
t hat’ the out gy _circ rc s ort|o S % % ﬁ err], are eaem
that he Ut Yerle Sl AL EF BRVad: L EEPPREREvEleed s SRR Spar ¢

from the too%@%légiéker ﬁ”éﬁ&& @RngQR sﬁSﬁPSC%hyeh% to generate a

circular-arc shaped locus concentric with the centre
lla of the circular-arc of the guide rails 11l.
A third embodiment of the present invention will
10 now be described with reference to Figs. 5 to 7C.
The component parts of this embodiment, which are
. the same as those used in'the_foregoing description of
the first and second embodiment, are denoted with the
same reference numerals, and therefore the description of
15 | them is omitted. Further, the definitions of them are
identical to those of the aforementioned component parts.
The above-mentioned transverse door frame 10 has a
S toothed drive pulley 14 mounted circumferentially on the
~one side end thereof, and a toothed driven pulley 15
20 mounted on the oeher side end thereof. The diameter of
the toothed drive pulley 14 is equal to that of the
toothed driven pulley 15,
An endless belt 16, which is comprised of a toothed
belt, is wound round the above mentioned toothed drive

25 pulley 14 and toothed drive. pulley 15. On one side of
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toward the door body's abutting point to allow the inner surface having
teeth 16t forned thereon to be turned outside and the snmooth outer surface
to be turned inside. 15 Such being the arrangenent, the endl ess belt
16 can be guided snoothly without the need for formng teeth on the inner
guide rollers 17a and 19b serving to guide the snooth outer surface
(without teeth) of the inner circular-arc shaped portion 16b of the endl ess
belt 16, 20 and al so on the outer guide rollers 18a and 20a serving to
gui de the snooth outer surface (having no teeth) of the outer circular-arc
shaped portion 16a. Therefore, the | evel of the noise which occurs, in-the

arrangement tde tﬁnﬁvaﬂ’se&rfrawr@i@sembentneptdbethYdQﬁ.vbophhﬂ.dygUl de
rollers are 25 engaged with and di sengaged fromthe teeth 16t on the - 22
- endl esd4aind Th czhe ethexiusitdie ctherdefablyseFtot hhe, teothed: he
above-nentioned third enbodi nent uses the double-sliding type circular-arc
shaped door drivenpulley rlSi there barviecprovided a3tookbedeguidel5a 5  of
the toothed driven pulley 15 is |ocated closer to the centre |la of the
circul ar - ar @il Qﬂmi%ﬁuﬁnﬂréu¢@9§h§@hﬁﬂidﬁer@é&PFeZQha sespectiyeliyod drive
pull ey 14 by a distance corresponding to the dianmeter of the pulleys 14 and

15. Fur ther Whigh imesh wikhicthe teeth 136t fopmgdqragtially en: élhegw de

rollers 18a,, 20a are | ocated_on one side A and on the gther si de
respect|ve|¢nqﬁﬁ(ﬁF es of the outer circu ar-arc shaped portions

16a2 and 16b2, respectively,.pf the endless belt 16. The
arrangement is made such that the outer circular-arc -
shaped portions 16a2 and le2 are each twisted by an

10 angle of 180 degrees at positions spaced somewhat apart
from the toothed guide rollers 18b and 20b, respectively,
toward the door body's abutting point to allow the inner
surface having teeth 16t formed thereon to be turned
outside and the smooth outer surface to bé turned inside.

15 Such being the arrangement, the endless belt 16 can
be guided smoothly without the need for forming teeth on
the inner guide rollers l7a and 19b serving to guide the
smooth outer surface (without teeth) of the inner
circular~arc shaped portion 16b of the endless belt 16,

20 and also on the outer guide rollers 18a and 20a serving
to guide the smooth outer surface (having no teeth) of the
outer circular-arc shaped portion l6a. Therefore, tﬁe level
of the noise which occurs, in the arrangement of the prior

art example, when a plurality of toothed guide rollers are

25 engaged with and disengaged from the teeth 16t on the
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divided by the door's abutnment line 10* which passes the circunferentially
central part of the transverse door frame 10 and the centre of the
circular-arc of the guide 15 rails 11. Still further, the inner guide
roller 17a on one side A and-the outer guide roller 20a on the other side B
are located respectively; *al.ong an inaginary : s«citcul ar-arc shaped | ocus X
concentric with the centre Ila of the circular-arc of the guide rails 11,
whi | st the 20 other guide roller 18a on one side Ais |located al ong an

i magi nary circul ar-arc shaped | ocus Y whose radius is larger than that of
the imaginary circular-arc shaped locus X, and the inner guide roller 19a

on {he othereftlest be1kogs! %anab%n&e@adéaa%mméﬁsyﬁr-arc shaped | ocus
25 ¥ Z whose radius is smaller than that of the |ocus - 23 -

Furthernore, the Fipehetl,! Ginte 2he ApBRO-mHticHed Stherd] eftbod ifefifd! ess
belt on one side Ais connected to the door body 12 by neans of the

connector 2luségdthéedoubie-eliding t3pe Tirrdlywsdronshaped @bothe
endl ess belt 16 5 on the other side B is connected to the other door body

13 by neans bavihe aopadet of 2dorFbodies lheamnitkld) stivé ¢émtrenlbguration
of each of the conponent parts are shown in Figs. 7A, 7B and 7C. Stating in
brief, & shofinthe EogthedAdriveg, pmﬂdey015tr&uknqatﬂddubwsérahe thei s of
a box-1i ke secti onal shape having a slit-shaped opening 30 forned in the
| ower centre lla of the circular-arc of the guide ralls 11
than the centre l4a of the toothed drive pulley l4 by a
o distance corresponding to the diameter of the bulleys
~ 14 and 15. Further, the inner guide roller; 17a, 19a and
10 the outer guide rollers 18a, 20a are located on one
side A and on the other side B, respectivelf, which are
divided by the door's_abutment line 10' whiéh passes the
circumferentially central part of the transverée door
frame 10 and the centre of the circular-arc of ﬁhe guide
15 rails 11. Still further, the inner guide roller 17a
on one side A and the outer guide roller 20a on the other
side B are . located respectively, along an imaginary
~r circular-arc shaped locus X concentric with the centre
lla of the circular-arc of the guide rails ll, whllst the
20 other guide roller 18a on one side A is located along an
imaginary circular-arc shaped lodus.Y Qhose rédiﬁs is
larger-  than that of the imaginary circular-arq”shaped
locus X, and the inner guide roller 19%a on thé other side

B is located along an imaglnary c1rcular-arc shaped locus

25 Z whose radlus is smaller than that of the locus X.
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part thereof. The transverse door franme 10 has a circunferentially
extendi ng | ongitudinal 'plate 31 fixedly secured therein. Each of the
above-nentioned guide rails 15 11 is fixedly secured to the | ower part of
the longi- tudinal plate 31. An L-shaped hanger 32 is fixedly secured to

t he upper part of each of the door bodies 12 and 13. The hanger 32 has
upper roller 33 and lower roller 34 nounted rotatably thereon. The upper
and | ower 20 rollers 33 and 34 nounted on the hanger 32 are adapted to
run on and along the guide rails 11. Further, the longitudinal plate 31 has
an L-shaped guide bracket 35 fixedly secured thereto. As shown in Fig. 7A

a toot hed guirdthermdng, Xle alingP cifbulapearguisidped portidn ae apuntied
on t he above- -24 - ment i onedgui de bracket 35 at positions near the

| ongi t udi naif eiie téreilbads drelticont bne side. A Eer chanectedsitwvthen Fig. 7B,
an inner guide roller 19a and an outer guide roller 20a are nounted on the
| ongi t udi ndlagr Hody ntZ2rbydieans poft the coOnnectgeri 24 .brandkdthe3muter
Furthernore, as shown in Fig. 7C, the outer circular-arc shaped portion
[err] of tiRixanliazaxe|shapedrpentienndfbyi 0 thes enddess kel kbhe
connector 23 on the other side B. Further, the sanme arrangenent as the

af or enent i Hedhe other ngide B bfccanpeckefcty: the o hefe déRO% abut nent

| i 10" whi th h_the ci f sial | tral
e 107 WGl APIS) AINSaDe DacLhgaLEbg 2! 1Y centra

Further, the details of the configuration of each
of the component parts are shown in Figs. 7A, 7B and 7C. R
Stating in brief, as shown in Figs. 7A to ic, the
10 transverse door frame 10 is of a box~like sectional
shape having a slit-shaped opening 30 formed in the lower
part thereof. The transverse door frame 10 has a
circumferentially extending longitudinal plate 31 fixedly
secured therein. Each of the above-mentioned guide rails
15 11 is fixedly secured to the lower part of the longi-
tudinal plate 31. An L-shaped hanger 32 is fixedly
secured to the upper part of each of the door bodies 12
and 13. The hanger 32 has upper roller 33 and lower
roller 34 mounted rofatably thereon. The upper and lower
20 rollers 33 and 34 mounted on the hanger 32 are adapted to
run on and along the guide rails 1ll1. Further, the
longitudinal plate 31 has an L-shaped guide bracket 35
fixedly secured thereto.
As ghown in Fig. 7A, a toothed guide roller 20b and

25 an inner guide roller l1l9a are mounted on the above-

-24 -~



part of the transverse door frame“10 and the centre 1la of the circular-arc
of the guide rails 11. Such being-the arrangenent, when the endl ess belt 16
15 is turned either in one direction or in the reverse direction, the

i nner circular-arc shaped portion [err] of the belt ‘16 on one side A and
the outer circular-arc shaped portion [err] thereof on the other side B are
nmoved in opposite directlions with each other in such a way 20 as to
generate a circular-arc shaped | ocus concentric wi.th the centre 1la of the
‘circular-arc of the guide rails 11 so that the pair of door bodies 12 and
13 may be noved snoothly along the guide rails 11 either in the opening
direction or.néntien&d guiide braeckeitodS mtspeisitiwns aean @e generate a
cir&tl ar-arc shpaed noving | ocus in a horizontal - 25 - pl ane to thereby
enabl e the clergitndipalspngdethesert onpbdhepathewrsidesedfurtherpras
exanmpl e, the toothed drive_pulley 14 is rotated fromits closed condition
as shown in EagWwnsinpFig. {I'Ee anr danegn S IRLlar A3 Rad 2R PUERE

bol t 16 on HELAPGEONPE  ABBeaTEOMER oon TS (06 AN ERALEY ar row,
moved t char AP ERERREREFSCPREELER BEs tBRoHHGS BT AR Th 380 (R ERAENGEEr of
door bodies fg SAdwaSiflP¥15° TBYe¢ne" otRReS diG M1t d WS pda S5 e PO R
16b, of the endless_belt 16 on the other side B is |
‘connected to the connector 23 on the other side B.
Further, the same arrangement és the aforementioned
10 is made on one side A relative to the door's abutment line
10' which passes.ﬁhrough the circumferentially central
part of the franéverse dqor frame 10 and the centre lla of
the circular-arc of the guide rails 1l1l.
Such being the arrangement, when the endless belt 16
15 is turned either in one direction or in the reverse
direction, the inner circular-arc shaped-portion 16al of
the belt 16 on one side A and the outer circular-arc
IShapéd portion 16b2 thereof on the other side B are
moved in.opposite directions with each other in such a way.
20 as to generate a circula;-arc shaped locus concentric with
the centre lla of the circular-arc of the guidé rails 11
so that the pair of door bodies 12 and 13 may be moved
smoothly aldnj the guide rails 11 either in the opening
direction or in the closing direction in such a way as to

25 generate a circular-arc shpaed moving locus in a horizontal
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and away fron1the door body's abutting point thereby enable the

circul ar-arc shaped doubl e-sliding door to be opened. 15 Furt her,

t he arrangenent may be nade such that, as shown in Fig. 8, the inner guide
roller 19a and the outer guide roller 20a are | ocated al ong concentric

i magi nary inner and outer circular-arcs C and D, respectively; the door
body 12 is connected to the outer circular-arc shaped 20 portion 16a2 of
the endl ess belt 16 on one side by nmeans of the connector 21 |ocated on one
si de and the anot her door body 13 is connected to the inner circular-arc
shaped portion [err] of the endless belt 16 on t he other side by neans of

t he connector 22 located on the other side; and further the gui dewrai
i s di vi ded Rldn® £ kharehy ienable the. circp&eareacOﬁhﬁﬂst dgerad@® anot her
guide rail 11B Io;aexlo the_other side. In this case, it is possible to
make the diPfm& Qﬁﬂ%r guide rail different fromthat of the

door bodi es. 12 M TPRLtRE TR PR BEBHnBTs AR RSB ﬁé«w“’iﬁ l“ﬁepZLLt?fed
4

o ST BB It AR R 408 oo o

12 andsld dff asrectsid oA 07 LAT £2bR0:ETRATHTERES enidss HRATOUD! €

sliding type C|rcu ar-arc shape

doors nee
16, then the inner circular-arc shaped portion 16a1 of the

belt 16 on one side A is moved towards one side as shown
by an arrow, whilst the outer circular-arc shaped portion ~
16b2 on .thé. other Side B is moved towards the other side

10 as shown by an arrow, so that the pair of door bodies 12
and 13 may be moved in opposite directions with each other
and away from the door body's abutting point thereby
enable the circular-arc shaped double~sliding door to be
opened. |

15 Further, the arrangement may be made such that, as
shown in Fig. 8, the inner guide roller 19a and the outer
guide roller 20a are located along concentric imaginary
inner and outer circular-arcs C and D, respectively; the
door body 12 is connected to the outer circular-arc shaped

20 portion 16a, of the endless belt 16 on one side by means
of the connector 21 located on one side and the another
door body 13 is connected to the inner circular-arc
shaped portion lel of the endless belt 16 on the other
side by means of the connector 22 located on the other side;

25 and further the guide rail is divided into a guide rail 1l1A



te say that the present invention can be applied to single-sliding type
circular-arc shaped doors as well. It 's to be understood that the

f oregoi ng description 15 is merely illustrative of preferred enbodi nents
of the present invention, and that the scope @fsthe invention is not to be
limted thereto, but is"to be deternmi ned by the“scope of the appended
clainms. - 27 - 28 CLAIMS: 1. An opening/closing mechanismfor use in a
doubl e-sliding type circul ar-arc shaped door including -a pair of left and
ri ght door bodies each having a circular-arc horizontal sectional shape,
and a transverse door franme having a circular-arc horizontal sectional
shape, the door bodies being nounted on said transverse door frame, whereby
t hd~door can lecafirchan one|side awdsanethey spidegradild ld@oddratiess,
respectively, under the .trapsverse frame, in opposite direction to each
other rel ati V@ e YNRT HtdSentIni Raissgrgeapdtnd st POSSEDISs Hohdake ough
the circunferentiglly central part of the transverse. frane and the centre
of the circul -4515@%tiﬁn ?é#lé??%?rgﬁ?agﬁgrﬁﬁé gdffegepte Lrom

Foapoct i vel v eneh S kot e fn SRS G U DL Tey anda ariven pul ey
mounted gi rcunt ereﬂ}it"ﬂ:‘lﬁ' caatsle, hdwever, 'since when the pair of door
bcdies 12 and 13 aséume thei; clos;d positions they cannot
be abutted égainst each 6£her, provision of an abutting
member 24 or the like is required so as not to create
any clearance between the pair pf.door bodies 12 and 13.
10 Although the foregoihé.émbodiménts.relate to double-
sliding type circulaf-arc'éhgped doors, it is needless
to say that the present invention can be applied to
single-sliding type circular-arc shaped doors as well.
It is to be underStéod fhat the foregoing description
15 is merely'illustrative bf pieferred embodiments of the
- present invention, and that the scope of the invention is
not to be limited theréto, bﬁﬁ ié to be determined 5y the

scope of the appended éléims.
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one end of said transverse door frame and at an other end thereof,
respectively; an endl ess belt wound between and round the drive pulley and
the driven puIIe nner circular-arc shaped portion of the belt
on one side o ‘Bmm m“ ne and an outer. circul ar-arc shaped portion
t her eof on an sal d abutnment |ine, may be noved in such a way
as to generate C|rcular-arc shaped | oci #,vi ng equal radius to each other
and each of 29 the loci being concentric with the centre of the noving

| ocus defi nggr,opmgach of said door bodies;. and inner and outer guide neans
arranged so™as to be kept in contact with the outer surfaces of the inner
circul ar-arc shaped portions of the endless belt and the inner surfaces,of
the outer circular-arc shaped portions thereof, respectively, wherein one
of said pairl.of AmwoopénilngZclesingnmethdnient [fox muser im recul ar-arc shaped
portion of said endless belt on said one side of said abutnent |ine, whilst
anot her doo@quh@ersltéhnectvuetgirnulgmrerccshQMQﬂwdgaxsﬂngkuﬂ#nstaon of
said endl ess belt on said other side of said abutnent line. 2. An

openi ng/ cl ok reEhbafSnandr right ﬁ°8rcPPééI°&r each fdag A i di ng door as .
claimed in claiml1, characterized n tha; é aid drlve ul l ey and said
driven pul | & EFEL255 Pﬁ%dhﬁﬁ*F89§° afigctirna 'bQQ. JRPIRYSERS and

round these&°é¥r¥%a8 lhaxfnbsaacircular~arc horizontal sectional

shape, the door bodies being mounted on said transverse
door frame, whereby the door can be opened or closed by
slidably moving said door bodies, respectively, under the
transverse frame, in opposite direction to each other
relative to a door abutment line, said abutment line
passing through the circumferentially central part of the
transverse frame and the centre of the circular-arc of
guide rails for guiding the door bodies, respectively, in
such a way as to generate circular-arc shaped moving
loci, respectively, said mechanism comprising: a drive
pulley and a driven pulley mounted circumferentially at
one end of said transverse door frame and at an other end
thereof, respectively; an endless belt wound between and
round the drive pulley and the driven pulley so that an
inner circular-arc shaped portion of the belt on one side
of said abutment line and an outer circular-arc shaped
portion thereof on an other side of said abutment line,
may be moved in such a way as to generate circular-arc

shaped loci having equal radius to each other and each of



.toothed belt; in that the toothed endless belt is tmLsLﬁg_px“éh'angle-bf
180 degrees in the vicinity of turning end portions at which, during the

novénent of said belt, the inner circular-arc shaped Imuml nAiGPe! t
on one side of said abutment l.ine is turned into the I i Jﬂﬂﬂ- c
shaped portion, while the guter circul ar-arc shaped porti‘ontof*sas elt on

the other side of said-abutnent line is tL”zquirﬁC)the i nner 30
circular-arc portion so that, over a major part of. .the outer

circul ar - shapgsle PREELOBE1RY RRMkeHtIaT ﬁﬁfﬁ*ﬂﬂ%f%gﬁfgﬁnof! ® hBg1aY f ace

of the belt having teeth fornmed thereon adapted to be originally turred

i nsi\de nmay belécusedefihedddy waichSoft RRiaydr BodE; Odnd NEnkEt agdapt ed
to be originally turned outside may be turned inside; and in that sal

outer gui de neskeraguider aegme arranged B® k@Ptd be WEREILN dbntabd

I nwardly turned snmooth surfaces of the outer circular-arc shaped portions
of the belt, withstheaputemnenrfacde wEartheaianay angarhlenr6rd os hepkapt in
contact with the snooth surface of said inner circul ar-arc shaped portions
of the belt. BRERORBcafnfhel eoAhgssedeati aundf dheudarier Gurfdees aof shaped
sliding door s clained in-claim1-or 2, characterized in that said inner
and outer gméh?rﬁ%ﬁ%raP%rEPFPE§a€§cﬁhﬁaﬁﬂngoétépm@mﬂhenﬁQfshape

concentric with the fenire of the circular-arc of said transverse
- respectively, wherein one of said pair of door bodies is

connected to the inner circular-arc shaped portion of
said endless belt on said one side of said abutment line,
whilst another door body is connected to the outer
circular-arc shaped portion of said endless belt on said

other side of said abutment line;

2, An'opening/cIOSing mechanism for use in a
circular-arc shaped sliding door as claimed in claim 1,
characterized in that both said drive pulley and said
driven pulley are toothed pulleys, and said endless belt
wound between and round these toothed pulleys is a

s/ toothed belt; in that the toothed endless belt ié twisted

| by an angle of 180 degrees in the vicinity of turniné end

portions at which, during the movement of said belt, the
inner circular-arc shaped portion of said belt on one
side of said abutment line is turned into the outer’
circular-arc shaped portion, while the outer circular-arc
shaped portion of said belt on the other side of saiad

abutment line is turned into the inner



door frane. 4. An opening/closing nechanismfor use in a circular-arc
shaped sliding“door—aS“cIained in claiml or 2, characterized in that each

of sal guide neans is a plurality of rollers arranged at
regul a |“|mﬂﬂ“m "ﬁr mlone anot her along a circular-arc concentric with the
eLCiw cul ar-arc of said transvsése door frane. 31 5. An

openlng/cI05|ng mechani smfor use in a cifcul ar-arc shaped sliding door as

claimed in any precedin cIa|n1 characterized in that said pair of door
bodi es are &t r‘&ﬁ’dﬁf QRRARP i #P o %1 t BVEFr BcPRIRE RO é’§c D& her

bent i n & cPPRRREARS L%t'%%%ﬁ% FEOOF o RBERCRE Rebor e atd cul arar c
of sai d tra%@,&%ﬁ% 1ol furflo@PGP! PAbChEPL"aYRGRARYE O use i a

circul ar-arc shape |ng oor as n-any precedi ng claim

characteriz u
Fined Wle b UyERRY Y Bagatndag gl dnuiad

said drive pulley; | ey i1slo ated

closer to th Q‘.Qﬂt:{éa Butdaé) v Bdt afﬁeOémébehguuéeaeal bt thavelt he

centre of the drive pull ey, the centre of the driven pul | ey being cl oser
than the cealdapt¥a it I | 0¥l glhaEyy byusnédd Sbass £aeomays penduigidd t he

di aneter of the drive
inside; and in that said outer guide means are arranged
so as to be kept in contact with said inwardly turned
.smooth surfaces of the outer circular-arc shaped portions
of the belt, whilst said inner guide means are arranged

so as to be kept in contact with the smooth surface of

said inner circular-arc shaped portions of the belt.

3. An opening/closing mechanism for use in circular-arc
shaped sliding door as claimed in claim 1 or 2,
characterized in that said inner and outer guide means
are strips each having a circular-arc shape concentric
with the centre of the circular-arc of said transverse

door frame. ~

4. An opening/closing mechanism for use in a
circular-arc shaped sliding door as claimed in claim 1 or
2, characterized in that each of said inner and outer
guide means is a plurality of rollers arranged at regular
intervals with one another along a circular-arc
concentric with the centre of the circular-arc of said

transverse door frame.



pull ey, so that the radius of t he ci rcul ar- arc shaped nnving'TocUémaé{fﬁéd.ﬁmm

" by the inner circular-arc shaped..portion of..sai d endless_belt on said one
side of said abutment |ine can becone substantially ezual to that of the

circular-arc shaped noving | ocus defined by the outer E"mm,#"mm,ﬂmf)ed

portion thereof on the other side of said abutnment [i
openi ng/ cl osi ng nmechani smfor use in a sliding type circufartart shaped
door including door -body means having a circularsarc horizontal sectional
shape, and a transverse «deor frame having a cireclil ar-arc horizontal
sectional shape, the door body neans being nounted on said transverse door

—

frag‘zv wher elsy t tan dRmening/ SBosprg efle chanl spedoky uski dablay novi ng sai d
door body neans under the transverse frame in such a way as to generate a
circul ar - ar c cdlrapdcamevrei (s haged , s khdingedbani am cdapmed dgx amy) a toot hed
drive pulley and a toothed driven pulley nounted circunferentially at one
end of said Preceddme clovins reheragitestized dnhthasngaibdepadfs of door
respectively; (b) a toothed endl ess belt wound between and round said

t oot hed dri vPofdiase\pim PEEARISR EPRE RPVRR HBI PEPOSi LR dis@atd®nsdl ess
belt "being tw,sted by an angle of 180 degrees_in the _vicginity of_ turning
end portionsw&?kmﬁ4§% Lhen LRI n® tobilefFqapgl riokt omide

rails, respectively, each of which.,is bent in a

circular-arc shape concentric with the centre of the

circular-arc of said transverse door frame,

6. An openlng/closing mechanism for use in a
circular-arc shaped sliding door as claiméd in any
preceding claim, characterized in that said driven pulley
has a diameter equal to that of saia drive pulley; and in
that the centre of the driven pulley is located closer to
the centre of the circular-arc of the guide rails than is
the centre of th; drive pulley, the centre of the driven
pulley being closer than the centre of the drive pulley
- by a distance corresponding to the diameter of the drive
pulley, so that the radius of the circular-arc shaped
moving locus defined by the inner circular-arc shaped
portion of said endless belt on said one side of said
abutment line can become substantially equal to that of
“the circular-arc shaped moving locus defined by the outer

circular-arc shaped portion thereof on the other side of

said abutment liné.



circular-arc shaped portion of said belt is turned into an outer
circul ar-arc shaped portion, while an outer circul ar-arc shaped portion of
sai d belt-is-turmed into an inner circular-arc portion so that, over a

maj or i r circular-arc shaped portion, an inner surface of
sai d gmm*ﬂglm\mgmrformed t her eon adapt ed 33 to be originally turned
i nsid Wrned outside, while a soth outer surface thereof adapt ed
to be originally turned outside nay be turned inside; and (c) inner and -
outer guide neans arranged so as to kept in contact with the outer surface
of the inner circular-arc shaped portion of said toothed endl ess belt and

the inner sirfadd GPaHNIAlIsiRg Cpeehanienshapeusgoln ansddddnd t ootyed
endl ess belt, respectively; wherein said door_b ans s connected to
sai d t oot he§¥PRdICdTEWAR-ax%C §QPEREN§§©¥cfﬁg;ﬁggﬁﬁgﬁﬁﬁFéFPHM’Wﬁﬂ?ﬁ n a
P00 DR Bt SRt 0% 28n LR URSeL B ade, IR 1120
cach ) 0Bl AN S LA SRR BB R Mk S
P2 s el Bl 08 dook HORF MR, nRa RELRAR g 0 01,06

said transverse door frame, whereby the door can be

opened or closed by slidably moving said door body means

under the transverse frame in such a way as to generate a

circular-arc shaped moving locus, said mechanism

comprising:

(a) a toothed drive pulley and a toothed driven

pulley mounted circumferentially at one end of said

transverse door frame and at an other end thereof,

respectively;

(b) a toothed endless belt wound between and round

said toothed drive pulley and said toothed driven pulley,

said toothed endless belt being twisted by an angle of

180 degrees in the vicinity of turning end portions at ~

which, during the movement of said belt, an inner

circular-arc shaped portion of said belt is turned into

an outer circular-arc shaped portion, while an outer

circular-arc shaped portion of said belt is turned into

an inner circular-arc portion so that, over a major part

of said outer circular-arc shaped portion, an inner

surface of said belt having teeth formed thereon adapted



cirtular-arc of said transverse door frame; and in that respéective

circul ar-arc shapes of sai'd pair.of left:-and right guide

concentric with each other, but different from each ot he ,Imﬂmﬂg"""l,”“m
respective radii. .

33

to be originéiiy turned inside'maygﬁg*turnéd outside,
while a smooth outer surface thereof adapted to be
originally turned outside may be turned inside; and

(¢) inner and outer guide means arranged so as to
kept in contact with the outer surface of the inner
circular-arc shaped portion of said toothed endless belt
and the inner surface of the outer,circular-arc shaped
portion of said toothed endless belt, respectively;

wherein said door body means is connected to said

toothed endless belt.

8. An opening/closing mechanism for use in a sliding
type circular-arc shaped door as claimed in claim 7,
characterized in that said door body means comprises a
pair of left and right door bodies each having a
circular-arc horizontal sectional shape, said door bodies
being allowed to slidably move in opposite directions to
each other along a pair of left and right guide rails,
respectively, said left and right guide rails being bent
in a circular-arc shape concentric with the centre of the
circular-arc of said transverse door frame, and in that
respeéctive circular-arc shapes of said pair of left and
right guide rails are concentric with each other, but

different from each other in their respective radii.




