SPECIFICATION TITLE OF THE INVENTION METHOD FOR MANUFACTURING BALL CHAIN AND
BALL CHAIN COUPLING MEMBER 5 TECHNICAL FIELD [0001] The present invention relates to a
method for manufacturing a ball chain which is used as the operation cord of an elevator for a
horizontal blind, a vertical 10 blind, a shade Mtﬁ an up-down sliding window, an awning,
a skylight window, a laundry pole, and other apparatuses; and a coupling member which is suitably

used in this manufacturing method. BAfGEROF MRABRNEENTION here is a type of horizontal blind
where an endless ball chain is engaged with a pulley which is rotatably supported by an edge of a

head box NB DHE&Yi iR VAN CHAACIO URENG HRALIL 6y HA T ce N rBAdrhi ttld AdN SI@THALEN G
mechanism in the head box. Thus, slat raising/lowering operation and slat angle adjustment can be
performed. 20[0003] A ball chain is formed, fOERA , by molding synthetic-resin balls on a
string-shaped, synthetic-resin cord at regular intervals and fixing the balls to the cord (for example, see
Patent Document 1). By sequentially engaging the balls with recesses formed on the peripheral

surface o pEHRICAE PyEyIFan be 25 rotationally driven.
[0001]

The present invention relates to a method for manufacturing a ball chain
which is used as the operation cord of an elevator for a horizontal blind, a vertical

10 blind, a shade, a screen window, an up-down sliding window, an awning, a
skylight window, a laundry pole, and other apparatuses; and a coupling member
which is suitably used in this manufacturing method.

BACKGROUND ART
[0002]

15 There is a type of horizontal blind where an endless ball chain is engaged
with a pulley which is rotatably supported by an edge of a head box. By
operating the ball chain to rotate the pulley, a force is transmitted to a slat drive
mechanism in the head box. Thus, slat raising/lowering operation and slat
angle adjustment can be performed.

20 [0003]

A ball chain is formed, for example, by molding synthetic-resin balls on a
string-shaped, synthetic-resin cord at regular intervals and fixing the balls to the
cord (for example, see Patent Document 1). By sequentially engaging the balls
with recesses formed on the peripheral surface of a pulley, the pulley can be

25  rotationally driven.

[0004]

Such a ball chain typically has an endless structure where both ends of a

cord having many molded balls attached thereto are coupled via a connector.

For a horizontal blind, where a slat elevation operation is performed by rotating a



[0004] Such a ball chain typically has an endless structure where both ends of a cord having many
molded balls attached thereto are coupled via a connector. For a horizontal blind, where a slat
elevation operation is performed by rotating a ball chain about a pulley one or more times, the shape

of balls an a ball chain coyplin rtion and the interval between the ball t be the,same,as.those
on ather BT eRETE RO AR S GO KT A TR DETE DI RE S U5 Paidnp P o 1
Japanesedinaaginsdbfiia erelifnpcaion:Rublication bes SAAR00 4 SUMMARM O BRE
INVENTION PR LEMS TO BE SOLVED BY THE INVENTION [0006] As described above, a ball
chain is wsb@inpeatimrssapparatuses such as a 15 blind and an awning. Accordingly, a required

circumferential length varies among ball chains. Since a blind which matches the window size is
preferred, a blind is often custom-made. To manufacture blinds in a custom-made manner, ball chains

of v%riou§ﬂggi?;fﬁiﬁptﬁamiﬁ?§equired. However, preparing ball chains of various

circumferent gthsrequires cost and time. 20[0007] In view of the foregoing, the present
inventionpgPRPRINDOCY MENARObject thereof is to provide a method for manufacturing a ball chain
by which ball chains of various circumferential lengths can easily be manufactured.

[0005]

Patent Document 1: Japanese Unexamined Utility Model Application Publication
No. 62-45025
10
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]
As described above, a ball chain is used in various apparatuses such as a
15 blind and an awning. Accordingly, a required circumferential length varies
among ball chains. Since a blind which matches the window size is preferred, a
blind is often custom-made. To manufacture blinds in a custom-made manner,
ball chains of various circumferential lengths are required. However, preparing
ball chains of various circumferential lengths requires cost and time.
20  [0007]
In view of the foregoing, the present invention has been made, and an object
thereof is to provide a method for manufacturing a ball chain by which ball

chains of various circumferential lengths can easily be manufactured.

25 MEANS FOR SOLVING THE PROBLEMS
[0008]
The present invention provides a method for manufacturing a ball chain.
The method includes the steps of: forming a ball chain portion having a plurality

of balls disposed on a cord at regular intervals; forming a coupling member



25 MEANS FOR SOLVING THE PROBLEMS [0008] The present invention provides a method for
manufacturing a ball chain. The method includes the steps of: forming a ball chain portion having a
plurality of balls disposed on a cord at regular intervals; forming a coupling member including a

portion that can.be cou Ie%.and ivided; cutting the ball chain portion.in such a manner that a loop
ength T DAL el bt RngiHE e I s B A o SHE B8 R B A the

coupling BaembAT 00RO thisinethedathe 168gNa{dhe PRE LN HPOSIRBIS-AdMGIRA DL RBHING 1t
and a looped ball chain or ball chain capable of being looped is formed by joining an end of the ball
chain podiod fridargard péthsearpliag frtraizliogetinrpActiodiagkt, the prepailing hale niiadr.
portions having one or several lengths, ball chains of various circumferential lengths can be formed.
Accordin@@, according to the present invention, ball chains of various circumferential lengths can

be manufactuyed.,[0010] , In this specificatipn, the term "joining” refers to combining two, gbjects by
n% fn tI{ %thoa ti’le Peng%{é% oP ft 8 ﬁ%ﬁ %Al{é %gr,tlon S a ngHeH pr%‘%aﬂ% 6t‘a

fixing (bonding, wef&irrlrd , Sewing, swagmg, or e coupling Io memberreters

combinaioriof BemkesANalicamRs GupledagelssBrisikicrt; Mujialeiesphesa o/Tingiag

"coupling member” may be coupled together or divided. = The term "an end of a coupling member"
refers to arpertidnothih sévadk csaan gyt tiba "aadphng enehtdfethfornegh i ganeling enultghs eembers
together. 20Hereafter, various embodiments of the present invention will be described. Various

embodir{eFRSSEEHBe B P ABTPEEH BB HIHE. poTtions hrxinsarpet #ryesablfegtembathas a
hemispheyoid at ag.end thetreot. apd e ball Shain ROTIANS gytin Y manner that an. gnd fhereof
becomes
10  according to the present invention, ball chains of various circumferential lengths
can be manufactured.
[0010]
In this specification, the term “joining” refers to combining two objects by
fixing (bonding, welding), sewing, swaging, or the like. The term “coupling
15 member” refers to a combination of members that can be coupled together and
divided. Multiple members forming a “coupling member” may be coupled
together or divided.
The term “an end of a coupling member” refers to a portion that serves as an
end of a “coupling member” formed by coupling multiple members together.
20 Hereafter, various embodiments of the present invention will be described.
Various embodiments described below can be combined.
[0011]
In an example, the coupling member has a hemispheroid at an end thereof,
and the ball chain portion is cut in such a manner that an end thereof becomes
25 a hemispheroid. In this specification, a “hemispheroid” preferably has a shape
corresponding to half a ball disposed on a ball chain portion. However, the
shape need not always be a half and may be slightly larger or smaller than a half.

[0012]

In an example, the ball chain portion is formed by forming a ball chain body



25 a hemispheroid. In this specification, a "hemispheroid" preferably has a shape corresponding to half
a ball disposed on a ball chain portion. However, the shape need not always be a half and may be
slightly larger or smaller than a half [0012] In an example, the ball chain portion is formed by forming a
ball chain body having ma lIs disppsed on a cord at regular. intervals and cutting the ball chain
pody e B R B e e S o A i B b e
the desirggl denatdPAA3La1MaN BramRle. thetbal] #halndperionds MM ed by Qe Brawising galls on
a cord. [0014] In an example, the coupling member includes first and second coupling members.
The first mypliag ghiertiberdnlbdesra dsstHittidggieatidet gds. a 10 hemispheroid at an end thereof The
second fitting member includes a second fitting part and has a hemispheroid at an end thereof The
second fﬁ‘ﬂﬁg :ﬂart is capable of being fitted with the first fitting part. An external shape of the first and
secand fitting parts fitted with each other, is approximately. the sgme shape as the halls,on the ball
chaih portion FGT0b I8 e R B e ARGt Ol B e e AL et
first fitting gt and the hemispheroid on a cord and cutting the cord at respective ends of the first fitting
part and the hemispheroid. The first fitting part includes a fitting protrusion, which is a solid body. The
second dadplhp 20 member is formed by outsert-molding a precursor of the second fitting protrusion
and the hemispheroid on a cord, cutting the cord at respective ends of the precursor and the

hemispheroid A SFAG P R A oo PR Hrarerderto R dss Joctinantdingpard|PIsPYBE an

example, a front end of.the fitting protrusion is provided itlaTg swe%led pertion having a diameter larger
than & CHILERST hE HT P s i T A o Ba b g

porfign capligiysHdpdisiienlly &ol theswelledRerieRond fitting member includes a second

fitting part and has a hemispheroid at an end thereof. The second fitting part is
capable of being fitted with the first fitting part. An external shape of the first
and second fitting parts fitted with each other is approximately the same shape
as the balls on the ball chain portion.

15 [00195]

In an example, the first coupling member is formed by outsert-molding the
first fitting part and the hemispheroid on a cord and cutting the cord at
respective ends of the first fitting part and the hemispheroid. The first fitting
part includes a fitting protrusion, which is a solid body. The second coupling

20 member is formed by outsert-molding a precursor of the second fitting
protrusion and the hemispheroid on a cord, cutting the cord at respective ends of
the precursor and the hemispheroid, and drilling a fitting hole in the precursor to
form the second fitting part.

[0016]

25 In an example, a front end of the fitting protrusion is provided with a swelled
portion having a diameter larger than a diameter of a base end thereof. A deep
portion of the fitting hole is provided with a locking portion configured to
resiliently hold the swelled portion.

[0017]



[0017] In an example, the fitting protrusion can be fitted into the fitting hole by inserting the fitting
protrusion into the fitting hole and rotating it. [0018] In an example, the fitting protrusion is
shank-shaped, the fitting hole has a 5 diameter which allows the fitting protrusion to be inserted into

the fiting hole 2 ap.apemaroaye whish alows e JKing boyan I BePHled putin a0,

. . n 'éll’ei (S
direction of the cord, Wi groove is narrower than a diameter o

protrusiom @B RL1HB ?i’ﬂtﬁ@’??!ﬁrﬁ@&ﬁqﬂ%gtﬂ@E‘Q%g‘ﬁ%@eér?dpﬁé&ﬁiﬁfgiﬁoup"”Q members

each including a first fitting part and having a hemispheroid at an end thereof; and a second coupling
member jB6lL8iIng a pair of second fitting parts configured to be fitted with the pair of first coupling
members, resrfectively. [0020] 15In an example, the first coupling member is formed b

arn € Tirs ed by
outsert-moldif§ the SrmBkey the HhdngereiidpiidR shankorhanguififyfitdrglcleBasertive
ends of the first fitting part and the hemispheroid, and the second. coupling membper is form
iection AN 0T o A o A o QTR OT o B A b g e e a
fitting Dr%{ﬂ&'ﬁﬂ’dﬂ@ﬁ%&%@@é"ﬂﬁ@ﬁyaﬂ&%sgﬁﬁeﬂﬁﬁﬁ P&WE&&%W@WB&W&H%Q
second fitting parts at both ends thereof The second fitting part has a fitting hole provided with a
locking pditiertidnfroitlendaidhedittiagyathusiorhis ppevidedonthia swetied ottemhadia@edeameter
larger 25 than a diameter of a base end of the fitting protrusion. The fitting hole is provided with the

locking pRtties dBATRRREPISEHGRYe with the swelled portion. [0022]
(0019]

10 In an example, the coupling member includes a pair of first coupling
members each including a first fitting part and having a hemispheroid at an end
thereof; and a second coupling member including a pair of second fitting parts
configured to be fitted with the pair of first coupling members, respectively.
[0020]

15 In an example, the first coupling member is formed by outsert-molding the
first fitting part and the hemispheroid on a cord and cutting the cord at
respective ends of the first fitting part and the hemispheroid, and the second
coupling member is formed by injection molding.

[0021]

20 In an example, the first fitting part of the first coupling member includes a
fitting protrusion, which is a solid body. The second coupling member is a
tubular member having second fitting parts at both ends thereof. The second
fitting part has a fitting hole provided with a locking portion. A front end of the
fitting protrusion is provided with a swelled portion having a diameter larger

25 than a diameter of a base end of the fitting protrusion. The fitting hole is
provided with the locking portion configured to engage with the swelled portion.
[0022]

In an example, the locking portion provided in the fitting hole engages with

the swelled portion by inserting the swelled portion into the fitting hole and



In an example, the locking portion provided in the fitting hole engages with the swelled portion by
inserting the swelled portion into the fitting hole and rotating the swelled portion. [0023] In an
example, fitting angles of a pair of fitting protrusions fitted into a second coupling member are shifted

from eacp %h[errl. 5{
peripheraPsur%a& 0

member

gtgzs?'\l/ Eraanoer:;[%rplple, the swelled portion is provided on the entire outer
the ﬁgtllng Brotrusidn. [0025] In an example, the fitting part of the first coupling

itting hole. 10 The second coupling member includes a pair of fitting protrusions and a

shaft. The fitting protrusions are provided at both ends of the second coupling member and are

capable of beimng fitiedsiata tie, fifiininigoken gles shiath qoailesf tfietpag eirfiting prakuiidad thgeihar.
The fitting hole is a fitting hole into which the fitting protrusions can be inserted in a direction
perpenditEfE §RERKNSE e MRYr P ebéfted framesaprtpRRRE fitting protrusion is shank-shaped.

The I:1:ittin
an open

0%

8) ﬁéhas a diameter which allows the fitting protrusion to be inserted into the fitting hole, and
roov

which allows the fitting protrusion to be pulled out in an axis 20 direction of the cord. A

width of the OPﬁ%ﬁr@&l&?ﬂﬁl@?WHW@WM&?M%SOIBFB%&%@Q)H_rﬂtfé'gﬁﬁljpgaﬂsr pqﬂ[b%ral
example, the second coupling member is formed by integrally molding the fitting protrusion and the

shaft frormusyfattretd thsidg tiagnoy diffesson.
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[0025]

In an example, the fitting part of the first coupling member has a fitting hole.
The second coupling member includes a pair of fitting protrusions and a shaft.
The fitting protrusions are provided at both ends of the second coupling member
and are capable of being fitted into the fitting hole. The shaft couples the pair of
fitting protrusions together. The fitting hole is a fitting hole into which the
fitting protrusions can be inserted in a direction perpendicular to an axis of the
cord.

[0026]

In an example, the fitting protrusion is shank-shaped. The fitting hole has
a diameter which allows the fitting protrusion to be inserted into the fitting hole,
and an open groove which allows the fitting protrusion to be pulled out in an axis
direction of the cord. A width of the open groove is narrower than a diameter of
the fitting protrusion.

[0027]

In an example, the second coupling member is formed by integrally molding
the fitting protrusion and the shaft from synthetic resins having different
rigidities.

[0028]

The present invention also provides a method for manufacturing a ball

chain. The method includes multiple ball chain portions each having a

hemispheroid at an end thereof, forming multiple coupling members each having



25rigidities. [0028] The present invention also provides a method for manufacturing a ball chain. The
method includes multiple ball chain portions each having a hemispheroid at an end thereof, forming
multiple coupling members each having a hemispheroid at an end thereof and a portion that can be

coupled and diided, fodnafespectue, ends o115 coupling memhers fo.0ne of the pal shiln postons:

and fixing

e

respective other enas of the coupling m 0 anotnher o ain portions.

5[0029] fixiHis RallfeaiRdnatingr theecasR i B aebsFe e qHE seRAERIRAIMNGT ARG AlRRISL a

predetermined distance can be manufactured easily. [0030] In an example, there is included a step of
cutting abledsfiritegoflikerbap 4 nhavthertiond sncfuidincacoapiiergtratanberd ob theddilechafnthertion
becomes a hemispheroid and a loop length of the ball chain portion becomes a desired length. [0031]
The preseatlifiaifioRAIEO PPovides a method for manufacturing a ball 15 chain for an operation

app%ratu
pulley is

R

gre by operating a ball chain engaged with a pulley and suspended from the pulley, the
ionally driven. The method includes the steps of: forming a ball chain portion having a

plura}lity of paﬂ%@léSB%?Pél?Qiﬁ ?H@L?é{fﬁg leﬁE iB@ﬁ@iﬁg‘Qﬂ@i@ﬂ)é&oﬂmm "Rean Q@bﬁﬁé({@a drom
hemispheroid at an end thereof and a portion that can be coupled and divided;
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each other at a predetermined distance can be manufactured easily.
[0030]

In an example, there is included a step of cutting at least one of the ball
chain portions in such a manner that an end of the ball chain portion becomes a
hemispheroid and a loop length of the ball chain portion becomes a desired
length.

[0031]

The present invention also provides a method for manufacturing a ball
chain for an operation apparatus where by operating a ball chain engaged with a
pulley and suspended from the pulley, the pulley is rotationally driven. The
method includes the steps of: forming a ball chain portion having a plurality of
balls disposed on a cord at regular intervals; forming a coupling member having
a hemispheroid at an end thereof and a portion that can be coupled and divided,;
cutting the ball chain portion in such a manner that an end thereof becomes a
hemispheroid and a loop length thereof becomes a desired length; and coupling
respective ends of the ball chain portion and the coupling member. The
coupling member comprises a pair of first coupling members, a third coupling
member, and a pair of second coupling members. Each first coupling member
includes a first fitting part and has a hemispheroid at an end thereof. The third
coupling member has first fitting parts at both ends thereof. A length of the
third coupling member is half or more of a circumferential length of the pulley.
Each second coupling member includes a pair of fitting parts configured to

engage with the first fitting parts of the first coupling members and the first



20 cutting the ball chain portion in such a manner that an end thereof becomes a hemispheroid and a
loop length thereof becomes a desired length; and coupling respective ends of the ball chain portion
and the coupling member. The coupling member comprises a pair of first coupling members, a third
couplingttlr%%mber Ia}pd ) ir flsecfond Cﬁlﬁp"n m%mlbers. Each first coupling member 25 includes a
first fitting parrllgaH% has’a eemlsplher(%)cl)('%i1 BUA% EnGTheredt The third coupling member has first fitting
parts at bg ds thereof A length of the third coupling member is half or more of a circumferential
length of the pulley. Each second coupling member includes a pair of fitting parts configured to engage

with the first fiimgppditsedicthb difstemmlingveretidierbatid ¢hnel firsf fittinthyedts o fentyinderabyetisg

members. [0032]  According to the present invention, both ends of the third coupling members are

coupled & the P docHr BBl PFEMB LRI G BN1BRYIR Y tAB thitacsleBgpref iHeenBar & half
he ci f ial | f lley. A ingl ' f [
or more IS ciicamierentia, er}%ﬁ A1 e P nore ‘Efgd'ﬁ‘%rhht%fee&oﬁ? ‘fglgggﬁlgé?ﬁa{rggﬁ% reré‘r}'.”g a

pair are scé)pal?at%% ffom each otherat a distance of Walf 6r more the circunt

pulley. The fisshien gli,ngﬂeeéeesf_?da%wm%dﬁ%&@ﬁaé?g%%ﬁﬂgiagﬂamss@;s&r%&rﬁ&ﬁppling
members are fixed to the ball chain portion to form a looped 10 ball chain or ball chain capable of

being loggech \Wither a farodi etaneediof) lacttireshololris @pp lkérttortiferealticidimn gl lodlthbgiuisegivided
at the second coupling member. Since the pair of second coupling members are sufficiently separated

from eachifhEFSHRAYREBECBHIEBEEH RS MERbRIRhIe behgagRe WRH B BUIRG IR SrdHaH,
when & fo e X e e g Gt RS P RR G0 o IR L BRI e RN SRR 1F iR B Shidgd
10  ball chain or ball chain capable of being looped. When a force exceeding a
threshold is applied to the ball chain, the ball chain is divided at the second
coupling member. Since the pair of second coupling members are sufficiently
separated from each other, both the second coupling members are not engaged
with the pulley. Accordingly, when a force exceeding a threshold is applied to
15 the ball chain, the ball chain is reliably divided.
[0033]

The present invention also provides a coupling member including a first
coupling member including a first fitting part and having a hemispheroid at an
end thereof, and a second coupling member including a second fitting part

20 capable of being fitted with the first fitting part and having a hemispheroid at an
end thereof. The present invention also provides a coupling member including
a pair of first coupling members each including a first fitting part and having an
hemispheroid at an end thereof; and a second coupling member including a pair
of second fitting parts configured to be fitted with the pair of first coupling
25 ~members, respectively. Use of these coupling members allows the method for
manufacturing a ball chain according to the present invention to be easily

performed.

EFFECT OF THE INVENTION



[0033] The present invention also provides a coupling member including a first coupling member
including a first fitting part and having a hemispheroid at an end thereof; and a second coupling
member including a second fitting part 20 capable of being fitted with the first fitting part and having a
hemisph 8|§ t an end thereof The present invention also provides a coupling member including a
pair of first coupling members each including a first fitting part and having an hemispheroid at an end

thereof; and aszecsied coURing dngraRennehiing;a pair okspeasilting pausierNtigwedHebeditted
with the pair of first coupling 25 members, respectlvefy. Use of these coupling members allows the
method foreamarfatactunirg a Badl thdimaccoydiwdpiolind plie sdrainyeofioratadhes easity paftorndchl
EFFECT OF THE INVENTION [0034] According to the present invention, it is possible to provide a
method fSTEERSIRRILGASIYDRN BraHBSSHHIGball chains of various circumferential lengths can
easily be manufactured. 5 BRIEF DESCRIPTION OF THE DRAWINGS [0035] Fig. 1 is a front view
showing a horizontal blind of a first embodiment; Fig. 2 is a front view showing a ball chain of the first

embodingRYEP IESCRIPEIONCOF PEESREDRA WENGEEOoWIng a coupling member of the first
embodiment;  Fig. 4 is a front view showing a first coupling member of the first embodiment;

Fig. 5 is f08Bpnal view showing a second coupling member of the first 15 embodiment;
Fig. 1 is a front view showing a horizontal blind of a first embodiment;
Fig. 2 is a front view showing a ball chain of the first embodiment;
10 Fig. 3 is an exploded perspective view showing a coupling member of the
first embodiment;
Fig. 4 is a front view showing a first coupling member of the first
embodiment;
Fig. 5 is a sectional view showing a second coupling member of the first
15 embodiment;
Fig. 6 is a sectional view showing a fitting state of the coupling member of
the first embodiment;
Fig. 7 is a flowchart showing an overall process of manufacturing a ball
chain of the first embodiment;
20 Fig. 8 is a flowchart showing a process of manufacturing a ball chain of the
first embodiment;
Fig. 9 is a flowchart showing a process of manufacturing a coupling member
of the first embodiment;
Fig. 10 is a flowchart showing a process of manufacturing a ball chain by
25 joining a ball chain portion and a coupling member of the first embodiment;
Fig. 11 is a front view showing a ball chain portion manufacturing process in
step SA1 of the first embodiment;
Fig. 12 is a front view showing a process of manufacturing a first coupling

member of a coupling member of the first embodiment;



Fig. 6 is a sectional view showing a fitting state of the coupling member of the first embodiment;  Fig.
7 is a flowchart showing an overall process of manufacturing a ball chain of the first embodiment;
20Fig. 8 is a flowchart showing a process of manufacturing a ball chain of the first embodiment;  Fig.

9isa flowcha[;tishoYVénqsa Brocess o‘fl.manuﬂ%gturln acou gngsmepberrcl)LWe first embodlment]'dFlg.

10isa flowcharthhowmg a process o MaRufactut gaa BN alnooy%Jom%cgual%gﬁcﬁaﬁﬁeﬁg%on and

a coupline,msMberRE B Ak FemBodpners: hilinbeiSdt tRALMSWSHBMgR AR chain portion

manufacturing process in step SAL of the first embodiment;  Fig. 12 is a front view showing a

process of manigiadtdriizgy a firstroowiting shewiing oh aprawelisg ofiecnlogyl o gh e sfiest bodinpintg
Fig. 13 is a front view showing a process of manufacturin? a second coupling member of a coupling

member BIRAPRSe8AIaERerend erprERE MIROGEWISHYWHE b grfeediaeabupling the first
coupling member the second coupling member of the first embodi t; 5Fig. 15 is a fropt view
Fg. mlp 18 a oRnc AR s%%wmg[ﬁle Pesl? é)rt;l Sgéfrlnn&ta @aﬁl?gé}i%lﬂs gqﬁiqn of t[hhe

showing a steplgf cutting a ball chain portion o Ir ont'view showing
another gxamplabaipsesgss of cutting a ball chain portion of the first embodiment; Fig. 17 is a front
view showing a ball chain of a second embodiment;

Fig. 16 is a front view showing another example of a process of cutting a ball
chain portion of the first embodiment;
Fig. 17 is a front view showing a ball chain of a second embodiment;
10 Fig. 18 is an exploded perspective view showing the second embodiment;
Fig. 19 is a front view showing a first coupling member of the second
embodiment;
Fig. 20 is a bottom view showing the first coupling member of the second
embodiment;
15 Fig. 21 is a sectional view taken along line A-A of Fig. 19;
Fig. 22 is a sectional view showing a second coupling member of the second
embodiment;
Fig. 23 is a plan view showing the second coupling member of the second
embodiment;
20 Fig. 24 is a sectional view taken along line B-B of Fig. 22;
Fig. 25 is a sectional view showing a fitting state of the coupling member of
the second embodiment;
Fig. 26 is a front view showing a ball chain of a third embodiment;
Fig. 27 is a sectional view showing a coupling member of the third
25 embodiment;
Fig. 28 is an exploded perspective view showing the coupling member of the
third embodiment;
Fig. 29 is a front view showing a first coupling member of the third

embodiment;

10



10Fig. 18 is an exploded perspective view showing the second embodiment; Fig. 19 is a front view
showing a first coupling member of the second embodiment;  Fig. 20 is a bottom view showing the
first coupling member of the second embodiment; 15Fig. 21 is a sectional view taken along line A-A of
Fig. 19; Fig.22 is,ga sectional view.showing a second ¢oupling member of the seco emg diment;
Fio, 2315 a IS St T SHEd BORHE TR b e B SRS e U OR B S o 2
sectionalyjgyhtakearlong line B-B of Fig. 22;  Fig. 25 is a sectional view showing a fitting state of
the coupling member of the second embodiment; Fig. 26 is a front view showing a ball chain of a third
embodiment; Fig. 3HigiL Aissadsectienal vleywshgwihg aftetptog plangbenefitherthafl Hheerttbiodiment;
Fig. 28 is an exploded perspective view showing the coupling member of the third embodiment;  Fig.

29 is a freHt BBWing a first coupling member of the third embodiment;  Fig. 30 is a plan view
Shoua e s coLPiIg e 1 LSRR B i viw showngte s

Fig. 33 is a front view showing a second coupling member of the third
embodiment;
Fig. 34 is a rear view showing the second coupling member of the third
embodiment;
10 Fig. 35 is a sectional view taken along line D-D of Fig. 33;
Fig. 36 is a sectional view taken along line E-E of Fig. 33;
Fig. 37 is a sectional view taken along line F-F of Fig. 35;
Fig. 38 is a sectional view showing a fitting state of the coupling member of
the third embodiment;
15 Fig. 39 is a flowchart showing a process of manufacturing the coupling
member of the third embodiment;
Fig. 40 is a front view showing a process of manufacturing a first coupling
member of the coupling member of the third embodiment;
Fig. 41 is a front view showing another example of a process of
20 manufacturing the first coupling member of the coupling member of the third
embodiment;
Fig. 42 is an exploded perspective view showing a ball chain of a fourth
embodiment;
Fig. 43 is a front view showing a ball chain of a fifth embodiment;
25 Fig. 44 is an exploded perspective view showing a coupling member of the
fifth embodiment;
Fig. 45 is a front view showing a second coupling member of the fifth
embodiment;

Fig. 46 is a side view showing the second coupling member of the fifth

11



5Fig. 32 is a sectional view taken along line C-C of Fig. 29;  Fig. 33 is a front view showing a second
coupling member of the third embodiment;  Fig. 34 is a rear view showing the second coupling
member of the third embodiment; 10Fig. 35 is a sectional view taken along line D-D of Fig. 33; Fig. 36
isa sectignagc\)/(igévxl/j'éarlkten along line E-E of Fig. 33; Fig. 37 is a sectional view taken along line F-F of
Fig. 35; IEIg. IS a sectional view showing a fitting state of the coupling member of the third

embodiment; #3Fig439 is aflapshart shawigaprecess midPanmiani NG ae Ao premberpf the
third embodiment;  Fig. 40 is a front view showing a process of manufacturing a first coupling
member efithedionptiig member of the third embodiment; Fig. 41 is a front view showing another

example of a process of 20 manufacturing the first coupling member of the coupling member of the
third embodinf&gt; *FidS 42 i8i8S eSS pBrIpBCtRE VER sKeWPIRELANERRRToS fHgthfifth
embgdimerpl%(l):éq. 4e3nits' a front view showing a ball chain of a fifth embodiment; 25Fig. 44 is an
explodeoepersperc]ﬁve view showing a coupling member of the fifth embodiment;  Fig. 45 is a front

view showing p;seaongs coupling menask otk fitRBhatiment; of Fig. 47;

Fig. 50 is a sectional view taken along line H-H of Fig. 47;

Fig. 51 is a sectional view showing a fitting state of the coupling member of
the fifth embodiment;

10 Fig. 52 is a flowchart showing a process of manufacturing the coupling
member of the fifth embodiment;

Fig. 53 is a front view showing a process of manufacturing the first coupling
member the coupling member of the fifth embodiment;

Fig. 54 is an exploded perspective view showing a coupling member of a ball

15 chain of a sixth embodiment;

Fig. 55 is a sectional view showing a fitting state of the coupling member of
the sixth embodiment;

Fig. 56 is a front view showing a ball chain of a seventh embodiment;

Fig. 57 is a flowchart showing a process of manufacturing a coupling

20 member of the seventh embodiment;

Fig. 58 is a flowchart showing a process of manufacturing a ball chain by
joining a ball chain portion and the coupling member of the seventh
embodiment;

Fig. 59 is a front view showing a process of manufacturing a first coupling

25 ~member of the seventh embodiment;

Fig. 60 is a front view showing a process of cutting a main cord of the
seventh embodiment;

Fig. 61 is a front view showing another example of a process of cutting the

main cord of the seventh embodiment;

12



Fig. 46 is a side view showing the second coupling member of the fifth embodiment; Fig. 47 is a
front view showing a first coupling member of the fifth embodiment; Fig. 48 is a side view showing
the first coupling member of the fifth 5 embodiment; Fig. 49 is a sectional view taken along line G-G of

Fig. 47; Fig. 5Q.is a sectional view.taken along line H-H of Fig. 47;  Fig. 51 is a sectional view
g aftREs s S i s iy Shagite Abail it obhin clahh HBSTHHR.oY

showing a proggssef mapWastising he-covaiRegmenkeRitig itk spbodiment: a HErd3 a4 front

view showing a process of manufacturing the first coupling member the coupling member of the fifth
embodintdiyd of tHedgigh th amdxpdbdeehperspective view showing a coupling member of a ball 15
chain of a sixth embodiment; Fig. 55 is a sectional view showing a fitting state of the coupling
member of th&" xRt ipdERIANAIGVISEV S BAMBINE EIE HRATRGNRIRAER Y ogcqdHamizontal

embodiment; Fig. §57.1s a flowchart showing a process of manufacturing a coupling 20 member
of th% sgi\:/)etlalrrlltﬁ 8&%%%%11%%1&11 erﬁ%o%lél}se%pﬂowchart showing a process of manufacturing a ball chain

by joining a bal{ghagin podien,ard the, caupling nemhel-ef dRaspyentt SARAIMRMSH apparatus
for a horizontal blind of the eighth embodiment;
Fig. 66 is a flowchart showing a process of manufacturing a ball chain of the
eighth embodiment;
10 Fig. 67 is a front view showing a process of manufacturing a ball chain
portion of the eighth embodiment;
Fig. 68 is a front view showing a ball chain of a ninth embodiment;
Fig. 69 is a front view showing the ball chain of a ninth embodiment;
Fig. 70 is a front view showing another example of an operation apparatus
15  for a horizontal blind of the ninth embodiment;
Fig. 71 is a flowchart showing a process of manufacturing a coupling
member of the ninth embodiment; and
Fig. 72 is a front view showing a process of manufacturing a third coupling
member of a coupling member of the ninth embodiment.
20
EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0036]
(First Embodiment)
Hereafter, a first embodiment of the present invention will be described with
25 reference to the drawings. In a horizontal blind shown in Fig. 1, multiple slats 3
are supported by ladder tapes 2 which are suspended and supported by a head
box 1, and a bottom rail 4 is attached to the bottom ends of the ladder tapes 2
[0037]

Hoisting cords 5 are inserted into the slats 3 near the positions at which the

13



Fig. 59 is a front view showing a process of manufacturing a first coupling 25 member of the seventh
embodiment;  Fig. 60 is a front view showing a process of cutting a main cord of the seventh
embodiment; Fig. 61 is a front view showing another example of a process of cutting the main cord

of the seventh embodiment; Fig..62 is a fr view showing a,ball chain of an eighth embodiment;
o 65 LS SR SePr (e o iR S Rl RO O S BB A SRR

embodimgng sup oty AsEBIBhLY BRI RS QARRIBLIASaRRSratps Lof spNandeiak R blind

of the eighth embodiment; = Fig. 65 is a front view showing another example of an operation
apparatusdistaigorizantal Blingref theweightlasrolatimentindfrig. 8hidta fowdhai siowiothsabriycess
of manufacturing a ball chain of the eighth embodiment; 10Fig. 67 is a front view showing a process of
manufacBHPIBY 1851 R ArsHRReRtHr e IgReT rBbmesH: Indheshsadbakvlew showing a ball
chaig of @r@ég@\smbodiment; Fig. 69 is a front view showing the ball chain of a ninth embodiment; Fig.
70 is'a front view showing another example of an operation apparatus 15 for a horizontal blind of the

e el e s S e hine S e
coupling enelidsar loh A chaptirg) imemgeged tvéthinttegrolblesginhi@nt. Rotations of the pulley 12 in

a forward or reverse direction made by operating the ball chain 9 are transmitted

to the winding shaft 7 via a gear box 10, a hoisting shaft 12a, and the like. Thus,

10 the winding shaft 7 rotates to wind or unwind the hoisting cords 5, raising or

lowering the slats 3 and the bottom rail 4.
[0039]

Further, rotations of the pulley 12 are transmitted to a tilt drum 13 via the
gear box 10, a tilt unit 11, a tilt shaft 12b, and the like. Thus, the tilt drum 13

15 makes rotations, which are then transmitted to the slats 3 via the ladder tapes 2

to rotate the slats 3.
[0040]

Referring now to Figs. 2 to 6, the specific configuration of the ball chain 9
will be described.

20 As shown in Fig. 2, in the ball chain 9, balls 15 of a synthetic resin are
molded at regular intervals on the cord 14 of polyester. The balls 15 are prolate
spheroidal solid bodies molded on a surface of the cord 14 by a molding machine
and are immovably fixed to the cord 14.

[0041]

25 Both ends of the cord 14 are coupled together using a coupling member 16
to form the endless ball chain 9. As shown in Fig. 3, the coupling member 16
includes a first coupling member 17 and a second coupling member 18.

[0042]

As shown in Fig. 4, in the first coupling member 17, a hemispheroid 20 (half

14



20 EMBODIMENTS FOR CARRYING OUT THE INVENTION [0036] (First Embodiment) Hereafter, a
first embodiment of the present invention will be described with 25 reference to the drawings. In a
horizontal blind shown in Fig. 1, multiple slats 3 are supported by ladder tapes 2 which are suspended

and supported by a head box,1, and l?] tom rail 4 is attac to t?e m ends of the (gd r tapes
o 10031 PG Qi 28 HabR e e SR VR I RS et

supporteg, by e daddes igiesLeard e hatamsathd feisasadadrRnehavenanted by dhepattem ends

of the hoisting cords 5. The top ends of the hoisting cords 5 are wound around a winding shaft 7 which
is rotatakziy dupdorse dibtiags pppordbgisneutiser 6 nispdsd chin tthe béladrbend .soRE38) beAaprdlég 12 is
rotatably supported by an end of the head box 1, and an endless ball chain 9 is engaged with the

pulley 120%tafisns ol puleyisling forhdieBE reversdaiieetion Ted ety iser iy 8@ b Thain
e e D T R R SRR PR R

atésto wind or unwin oIS riowering the Siats 3 and
the bottopp &ai 41J0P39]  Further, rotations of the pulley 12 are transmitted to a tilt drum 13 via the
gear box 10, a tilt unit 11, a tilt shaft 12b, and the like. Thus, the tilt drum 13 15 makes rotations, which

are then [ig@¥Edhitted to the slats 3 via the ladder tapes 2 to rotate the slats 3. [0040]
As shown in Fig. 3, the first fitting part 21 is outsert-molded as a solid body
so that the coupling cord 19 is embedded in a portion from the front end to the
10  base end of the first fitting part 21. Accordingly, the joining strength between
the first fitting part 21 and the coupling cord 19 is ensured. Fig. 4 shows a case
where the coupling cord 19 is embedded in the first fitting part 21 up to near the
front end thereof. In such a case, the strength of a fitting protrusion 22 in a
compression direction is easy to ensure.
15  [0044]
The hemispheroid 20 and the first fitting part 21 are formed of the same
material as the balls 15 at both ends of the coupling cord 19.
The base end of the first fitting part 21 is formed in a hemispheroid similar
to an end of the ball 15. Formed at the front end thereof is the round
20 shank-shaped fitting protrusion 22. Formed at the front end of the fitting
protrusion 22 is a flange-shaped swelled portion 22a. The swelled portion 22a
has an external shape with a diameter smaller than the maximum diameter of
the hemispheric base end thereof. Formed at front end corners of the swelled
portion 22a are chamfered edges 22b which allow the swelled portion 22a to be
25  easily fitted into a fitting hold 26.
[0045]
The first fitting part 21 is integrally molded at the other end of the coupling
cord 19. Alternatively, after molding the first fitting part 21 as with the

hemisphere 20, the fitting protrusion 22 may be formed by cutting.

15



Referring now to Figs. 2 to 6, the specific configuration of the ball chain 9 will be described. 20As
shown in Fig. 2, in the ball chain 9, balls 15 of a synthetic resin are molded at regular intervals on the
cord 14 of polyester. The balls 15 are prolate spheroidal solid bodies molded on a surface of the cord

14 by a molding machine and are immovably ixed 19 (g cord 14, [0041) 2580t ends gl the gorg 14

r . .
are coupled togeﬁwer using a &)urjllng member e endless ai own in Fig. 3,

the coupling, ARG Seieg 8:{EhePHRg MEMbeN 15 386 AR3REPAE LAUNADMEERES 118

[0042] As shown in Fig. 4, in the first coupling member 17, a hemispheroid 20 (half portion) having a
shape slightty Z3gehilodnikaih sk kellths iscoutsenaneridé chatthie eoddfla caulirgssarotil fathialg is
made of the same material as the cord 14, and a first fitting part 21 is outsert-molded at the .othei end

so as to e sbhidbéeyaehaindle, fibieairgdne oSt BHE MRl tFREMtERGahs

hemispheroid, 20 and the. fitst fitting part 21 is the same as the interval between the.balls 15. [Q043]
Ao ShowR R e TR BT 204 o e o Me 0] By SEaF G PaIISing corc
19is empg@qigg in a portion from the front end to the 10 base end of the first fitting part 21.
Accordingly, the joining strength between the first fitting part 21 and the coupling cord 19 is ensured.
Fig. 4 shows §hadeenhiershitwn od B3tiag ddaidel Seiscerdféid deg path € fivstrfittng gEart-2dolded freanthe
front end thereof In such a case, the strength of a fitting protrusion 22 in a compression direction is

easy to disuRATIS[ORATIalRE HatnRherbri ot redrsefitiify GRarPingredeintet! of the same
material as th%ltl)g | e:llssea(tertl)atho?r{%seogé%%ﬁauﬁltiﬁ%gof)%%tg'25 is formed in a hemispheroid
10  similar to an end of the ball 15. Formed at the front end of the second fitting
part 25 is a fitting hole 26. The deep portion of the fitting hole 26 is formed with
a diameter larger than an opening portion. As shown in Fig. 6, this diameter
allows the swelled portion 22a of the fitting protrusion 22 to be resiliently fitted
into the fitting hole 26 and held therein.
15 [0047]
The fitting hole 26 is formed with a depth which is a half or less of than the
length of the second fitting part 25, and the fitting protrusion 22 protrudes by a
length equal to the depth of the fitting hole 26.
The force of the fitting hole 26 for holding the fitting protrusion 22 is set to a
20 magnitude that prevents the fit between the fitting protrusion 22 and fitting hole
26 from being broken by a normal pull force applied to the ball chain 9 in a usual
slat elevation operation and a slat angle adjustment operation. Only when a
great pull force exceeding a normal pull force is applied to the ball chain 9, the fit
between the fitting protrusion 22 and the fitting hole 26 is broken due to the
25 resiliency of the synthetic resin.
[0048]
The fitting hole 26 is formed by forming a hemispheroid similar to the
hemispheroid 24 at the other end of the coupling cord 23 and then hollowing out

the center of the front end of the hemispheroid by cutting. As shown in Figs. 2
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The base end of the first fitting part 21 is formed in a hemispheroid similar to an end of the ball 15.
Formed at the front end thereof is the round 20 shank-shaped fitting protrusion 22. Formed at the front
end of the fitting protrusion 22 is a flange-shaped swelled portion 22a. The swelled portion 22a has an
external sh%[o%w' h afdia{nete(i smaller.t n. the ma>,éimum giametgr.of the hemispheric b etend
thereof FOrmed at tront &nd cormers of the swellE§ lbg‘rt‘]‘lgr? 9L are chamrerede g%%rﬁezrb WhRICH allow

the swellegiperians2Rato fs-28agyHittad info aditting:hofdB8. IRAAGls idhe frstitipgparal is
integrally molded at the other end of the coupling cord 19. Alternatively, after molding the first fitting
part 21 aStwitty thedteassphel@ 20 fitte ditimg hpedittsign 2 en2g.be formed by cutting. As shown in
Fig. 5, in the second coupling member 18, the hemispheroid 24 having a shape corresponding to half
the ball 18%Hdkmed at an end of a coupling cord 23 which is made of the same material as the cord

14, and a secnd fitfi rt 254s formed at.the gther.end, The interval be the hemispheroid 24 5
and he secont Trhg e ol b S H e R e B et e
hemisphgig: 74 ﬁf’c‘ijxfg‘iﬁ%@@,' fingRam 2s.ae QWseHenaaldsed @fﬂﬁéeﬁﬂf@ nalgsaRsithg balls
15 at both ends of the coupling cord 23. The base end of the second fitting part 25 is formed in a
hemisphersualitiOtsidylar tBhamsendsofffhadrall &5 gfbrofdath aicthepgtong enddRthesadondithnd gedt 25 is
a fitting hole 26. The deep portion of the fitting hole 26 is formed with a diameter larger than an
opening B’é)ﬁl’éﬁﬁ.sﬂ‘é%\ﬁ%tlﬁlgiﬁ?‘ﬁ s diameter allows the swelled portion 22a of the fitting
protrusiorLbadgéi be resiliently fitted into the fitting hole 26 and held therein. 15[0047] The fitting hole
26 is formed with a depth which is a half or less of than the length of the second fitting part 25, and the

fitting protrusign 2Z,pratkidles By longth @ alie HiesdeRinphfie dftnakela 26addafrrcebHie

fitting hole 26 for holding the fitting protrusion 22 is set to a 20 magnitude that prevents the fit between
the fitting-propdis g m22reret- fiténgreolex2a torthbdrapbxgkearbyds ridambd puletbme bpplieehidstid ball
chain 9 in a usual slat elevation operation and a slat angle adjustment operation. Only when a great

pull forcd B&ceifind % fermensutadieefsthsprad s #apazhdhcobd 4thetdesntHe fidiging
protrusion, 52, 3nd SRS HUNGHEIS 284S AIRRRIEHR DS 8> e el O OEIG PR being
endless.
15 [0051]

In the ball chain 9 thus configured, balls of the same shape are formed at
regular intervals along the total length of the cord 14 of the ball chain 9 and the
coupling cords 19, 23 of the coupling member 16. Therefore, the ball chain 9
can be rotated around the pulley 12 unlimitedly.

20 [0052]

The ball chain thus configured can show the following effects.

(1) Balls of the same shape are formed at regular intervals along the total length

of the cord 14 of the ball chain 9 and the coupling cords 19, 23 of the coupling

member 16. Therefore, the ball chain 9 can be rotated around the pulley 12
25 unlimitedly to perform a slat elevation operation.

(2) When a great pull force exceeding a normal pull force is applied to the ball

chain 9, the fit between the fitting protrusion 22 and the fitting hole 26 of the

coupling member 16 is broken. Accordingly, it is possible to provide a fail-safe

function of, when the endless edge of the ball chain 9 is caught on a dweller or

17



[0048] The fitting hole 26 is formed by forming a hemispheroid similar to the hemispheroid 24 at the
other end of the coupling cord 23 and then hollowing out the center of the front end of the
hemispheroid by cutting. As shown in Figs. 2 and 6, the first and second fitting parts are formed in

tng pro LA 23 Wt e TR el A 0] SRR L MRt AR BBt

fitting proafﬁljsmnrzglls [ e Titting e fijing ho rmed with a dep

smaller tagRebplbthe ieagiti Rl the §gsRR tagRali e AUt iNadase dsa%&& e faeRRAHitingpart 25

is formed as a solid body. Thus, a sufficient length of the coupling cord 23 can be embedded in the
second fitiy qdeai 23 [B0S0FAGddhe hemispheroids 20, 24 of the first coupling member 17 and the
second coupling member 18 are fixed to the hemispheroids 15a formed on both ends of the cord 14,

forming BalSrieEtErEd BRAHEIRE EobENSISNI\IRER tRefraRgp HR iRoR2er i§ GidiatrithetHétinghg
hole.26, g balchaln g ormed

being endless. 15[005 In the ball chain 9 thus.configured,
balls of the same shape are F({rme(?%tttr%egg?g)re?rwgr%%lésa 5r(?g é%[%ﬁ%rﬁg? %]ft}h(gecc%?dbf4eo tlutf’r‘é ball

chain 9 and tha eaupling £onglsid g, &3 dRe coupling member 16. Therefore, the ball chain 9 can be
rotated around the pulley 12 unlimitedly. 20[0052] The ball chain thus configured can show the

following(é¢jfatte. dhBdllsloatiie shayeeshdjiéinge porhedsadne @ afomesdalsraltng thertosg hemith of
the cord 14 of the ball chain 9 and the coupling cords 19, 23 of the coupling member 16. Therefore,

the ball dieh BtERIRAGIbdSLOuMEHE iR er2 selichhofEdy @ Perdemiadiadie/dipfront

operatloré.nd thereof, and to be fitted into the fitting hole 26 drilled in the hemispheric

10 second fitting part 25. Thus, a holding force for holding the fitting protrusion
22 in the fitting hole 26 can be obtained.
(5) The chamfered edges 22b formed at the front end of the swelled portion 22a
allow the swelled portion 22a to be easily fitted into the fitting hole 26. The
chamfered edges 22b also can prevent damage to the opening portion of the
15 fitting hole 26 during fitting of the swelled portion 22a into the fitting hole 26.
(6) A sufficient length of the coupling cord 23 can be embedded in the second
fitting part 25. Accordingly, sufficient joining strength can be obtained between
the second fitting part 25 and the coupling cord 23.
(7) As shown in Fig. 3, the first fitting part 21 is outsert-molded as a solid body in
20 such a manner that the coupling cord 19 is embedded in the entire first fitting
part 21, including the front and base ends thereof. Accordingly, sufficient
joining strength can be obtained between the first fitting part 21 and the
coupling cord 19.
(8) The second fitting part 25 and the coupling cord 23 are joining together over
25 half or more the length of the second fitting part 25. Accordingly, joining
strength can be obtained between the second fitting part 25, outsert-molded on
the coupling cord 23, and the coupling cord 23.
[0053]
(Method for Manufacturing Ball Chain 9)
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(2) When a great pull force exceeding a normal pull force is applied to the ball chain 9, the fit between
the fitting protrusion 22 and the fitting hole 26 of the coupling member 16 is broken. Accordingly, it is
possible to provide a fail-safe function of, when the endless edge of the ball chain 9 is caught on a

dweller or angther mobile object moving.in room, cutting the ball chain 9 to ensyre the safety of
the dweller amsCLFBLETR CRAGE WRch s 1o oty BSH AR e S b e )

By refitting typ ditHB0:Br oS im B A £kl raeRhendd. intpiheAfiting aheiench thaisahiaier the

fit therebetween is broken, the ball chain 9 can be easily reconstructed as being endless. (4) The
round shankeshapdl fitowg psotsfismarA2fiarmeithen the fediisghertic frst fRigg Pait 21 Bosoofiguted to
be a solid body as a whole, including the front end thereof, and to be fitted into the fitting hole 26
drilled in $HOWeREsBhdHO203Se nambng gt ongr fud alhsbrig fdrestionndaing g fitinds a

protrbusmﬁozzl t?g fitltlrlgihole 26 can be pbtained. @ The hamferefi eo_ltg[gs Z%b fcirg1_edPatt ront

end of the s‘\yvce%aéld pSorfl)on%‘céaai1 SRV E'%{\ivréllIaerglupc‘%lr(ilor%r oebceoélé%ﬁly}% ed ihto the flttindgho € 26.

The chaneegiegea 2alanisannseuetdaman|siie ORENIAN RAHOR fiol> g HolS

during fitting of the swelled portion 22a into the fitting hole 26. (6) A sufficient length of the coupling
cord 23 canulpdirminecddutin tlte teecoad diftiegupartBs. Batoctiagty Osufiiignt joldingrsdrenigih @em be
obtained between the second fitting Ipart 25 and the coupling cord 23.  (7) As shown in Fig. 3, the first
fitting paff 21y iRFSeROPYINE 2da L Shpid BPF 8 PR AR R SHY e66p R BRP19M -

embedded in t ntire first fitting.part 21, including the front and base ends thereof According|
oot e 1135 RHAR Shelhe BRI LoB BRSSP RSt dG,

(8) lhe %&Qﬁﬁﬂgi@ﬁ&ﬁ'ﬁ@ P?%W?k@%@)ﬁ@lﬁ?édrﬁ@rﬁ'@e&om@g twg@her @Xefozﬁ balf oremeEsmithe
length of the second fitting part 25. Accordingly, joining strength can be obtained between the second

fitting pasi2wsoivsevingidpdooe the € onphingfacrdr28gahe $wcoaubing pbrkaB.cjtlix3] {8 ethdo:for
Manmadc‘ﬂ‘&i%%"rﬁ@%%@ 16. Fig. 14 is a front view showing a process of coupling the
first coupling member 17 and the second coupling member 18. Figs. 15A and
15B are front views showing a process of cutting the ball chain portion 9a. Figs.
15 16A and 16B are front views showing another example of a process of cutting the
ball chain portion 9a.
[0054]
(1) Manufacturing Ball Chain Portion 9a
The ball chain portion 9a is manufactured in step SA1. Specifically, step
20  SA1 includes steps SB1 and SB2 shown in Fig 8. In step SB1, as shown in Fig.
11A, fiber such as polyester is knitted into the cord 14. In step SB2, as shown
in Fig. 11B, many balls 15 are outsert-molded on the cord 14 at regular intervals,
completing the manufacture of the ball chain portion 9a.
[0055]
25  (2) Manufacturing Coupling Member 16
In step SA2, the coupling member 16 is manufactured. Specifically, step
SA2 includes steps SC1 to SC8 shown in Fig. 9. The coupling member 16

includes the first coupling member 17 and the second coupling member 18.

Steps SC1 to SC3 relate to a process of manufacturing the first coupling member
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Referring now to Figs. 7 to 16, a method for manufacturing the ball chain 9 according to this
embodiment will be described. Fig. 7 is a flowchart showing an overall process of manufacturing the
ball chain 9. Fig. 8 is a flowchart showing a process of manufacturing a ball chain portion 9a. Fig. 9 is

a 5 flowchart showi ro of manyfacturing the cqupling member 16. Fig. 10 is a flowchart
Chowing b prolERs SRAIS DeTAC G s e Bt g Ehioar R Rl e

the ball chaim8eFias; 1:A@nd dd Bsars frenttdews %‘%\%@e@sb%f CRIbRAG Ah PN RGBITNG
sho

process in step SAl Figs. 12A to 11C are front views wing a process of manufacturing the first 10
coupling member 1177 cditiak tto ping ok athgpl g FigsmtiA 813E are front views showing a process
of manufacturing the second coupling member 18 of the coupling member 16. Fig. 14 is a front view
showing [&’9&@955 of coupling the first coupling member 17 and the second coupling member 18.

3

re

Figs 15@;3 ? B are front.views showin racess.of cytting the ball chain portion 9a. Figs. 15 16A
and iGB r(%/rg Views % %ﬁ%\gféﬁ& ar g%ﬁ% eeorpg %IF;%ZSS of cutting the ball chain portion 9a.

[0054]'(1) Ma@H“@FéWQ@ _ﬁ,aélscil@ﬁ%%qﬂ% ajbhe %b@f@i@m@% is%é&‘%@‘ﬁﬁ%@é@ldiﬂtétﬂﬁ’esA 1.
Specifically, step 20 SA1l includes steps SBI and 5B2 shown in Fig 8. In step SB1, as shown in Fig.

11A, fibecsutH 8s phlyestgy BERjtted sitowhe icotti g 41 B B5teh & B2nais phenoidn HigahdB hradimsballs
15 are outsert-molded on the cord 14 at reqular intervals, completing the manufacture of the ball chain

portion 9Bt (2 MasuraEissHE Bty Metberesd 18 -stepsafirgie BHipgng aender 16
is manufactured. Specifically, step, 5A2 inclydes steps SC1 to.5€C8 shown.in Fjg. 9. Lhe couplin
member T RS e e B CTr G s TS0t 0 St P i sl BEROEE, (o
5C3g emﬁd@sﬂ"c@f@&@%éﬁé‘@ﬁ%féa%@@GftFﬁef IRl eoupliRgdRINtes e SERSTRGAIDEML DERIR0 @
process of manufacturing the second coupling member 18; and step SC8 relates to a process of
coupling plesfiisthsoopéingowsribef Figan@ Bjet sedatzdrcauging: tuembbo® i00B6.512€1) Thus,
Manufacturing First Coupling Member 17 In step SC1, as shown in Fig. 12A, fiber such as polyester
is knittedt oA 19T PEEeTE st LOBRIRE iERPEIBL this KaMBIREESid 20 and the first fitting
part 21 ag&f%uﬁert-molded on the cord 19. The first fitting part 21 includes the fitting protrusion 22,
which is a’solid body. In step SC3, the cord

(2-2) Manufacturing Second Coupling Member 18

15 In step SC4, as shown in Fig. 13A, fiber such as polyester is knitted into the
cord 23. In step SCS5, as shown in Fig. 13B, the hemispheroid 24 and a
precursor 25a of the second fitting part 25 are outsert-molded on the cord 23.
In step SC6, the cord 23 is cut at respective edges of the hemispheroid 24 and
the precursor 25a (the positions of arrows B of Fig. 13B) to obtain a structure

20 shown in Fig. 13C. In step SC7, as shown in Fig. 13D, the precursor 25a is
drilled to form the fitting hole 26. Thus, a structure shown in Fig. 13E is
obtained, completing the manufacture of the second coupling member 18.
[0058]
(2-3) Coupling First Coupling Member 17 and Second Coupling Member 18

25 In step SC8, as shown in Fig. 14, forces are applied to the first coupling
member 17 and the second coupling member 18 in directions shown by arrows.
Thus, the fitting protrusion 22 of the first coupling member 17 and the fitting
hole 26 of the second coupling member 18 are resiliently fitted together to obtain

the coupling member 16. Thus, the manufacture of the coupling member 16 is
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10 19 is cut at respective edges of the hemisphere 20 and the first fitting part 21 (the positions of
arrows B of Fig. 12B) to obtain a structure shown in Fig. 12C. Thus, the manufacture of the first
coupling member 17 is completed. [0057] (2-2) Manufacturing Second Coupling Member 18 15In step

5C4, as %h%vqér%elag. 13A, fiber such as polyester is knitted into the cord 23. In step 5C5, as shown in
Fig. 13B, e Remlspheroid 24 and a precursor 25a of the second fitting part 25 are outsert-molded on

the cord 23. Ingtef-afel EBetﬁ%”ijn%%ﬂ%SUéiaﬂ'i%%ﬁ%@%@%,ﬁﬁ@efﬁ%m%ﬁﬁffﬁi% 2fianddpe 7
S

precursor 25a (the positions of arrows B of Fig. 13B) to obtain a structure 2 own in Fig. 13C. In
step 5C7aad shewndnidgcd3plithe praciyeor] oaris aird ied froctarne dheyfitting olen26ldihgsnany
structure shown in Fig. 13E is obtained, completing the manufacture of the second coupling member

18. [0058] TR BHREGEBKAG FHRECHEPRRY PRTHbeP17 AndBEcoHICCtisThgMEMR: HE25dhdtél 5C8,
as spown o Ebgjr%é é‘?ﬁ%ﬁf’i‘&%%pp'ﬁﬁ’dg “ﬁé‘?ﬁ;‘ég“fﬁ“ﬂ femper 1 %r%df gj;g ﬁ%@o'%ﬁg%e"ég‘ﬁ’d

1
mentber T8RN direetid own By arrows. Thus, INg protrusion ISt coupling member

17 and thefiting helr A6k the oot clilingmembes A8 rgeiiently fitted together to obtain the
coupling member 16. Thus, the manufacture of the coupling member 16 is completed.  According to

the meth@@D&Sthis embodiment, the first coupling member 17 and the second coupling member 18 are
manufactured by outsert-molding many hemispheroids and fitting parts on a cord and then cutting the

cord at 5 approptidte BedishSorRIEnhEfraRGupHny A dMB SCond RPtHRI SRETBEGHIhG A€mber

18 can be easjly,mass-manufac red.}[ 059 While the first pling,member 17.and the second
couning S To L b ei el R RS D el T A G Rt pese

10 gguplngpambeRe RaSd-SeldeRrastatibe £ssaRHp el aedien tigethe steRtakceHpling therfirst
coupling member 17 and the second coupling member 18 (step SC8 in this embodiment) can be
omitted. f@60ling the first coupling member 17 and the second coupling member 18 (step
SC8 in this embodiment) can be omitted.
[0060]
(3) Manufacturing Ball Chain 9
15 In step SA3, a looped ball chain 9, or ball chain 9 capable of being looped is
manufactured. In the process of manufacturing the coupling member 16, a
looped ball chain 9 is manufactured if the multiple coupling members
constituting the coupling member 16 are coupled together; a ball chain 9
capable of being looped is manufactured if the coupling members are not
20  coupled together.
Specifically, step SA3 includes steps SD1 and SD2 shown in Fig 10. In step
SD1, the ball chain portion 9a is cut in such a manner that the loop length of the
ball chain 9 becomes the desired length. In an example, the ball chain portion
9a is cut at two positions as shown by dotted lines A in Fig. 15A to obtain a
25 structure as shown in Fig. 15B. The ball chain portion 9a is cut in such a
manner that both ends thereof become hemispheroids 15a. In another example,
a structure as shown in Fig. 16B may be obtained by previously forming an end
of the ball chain portion 9a into a hemispheroid 15a during outsert molding as

shown in Fig. 16A and, in step SD1, cutting the ball chain portion 9a at one
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(3) Manufacturing Ball Chain 9 15In step SA3, a looped ball chain 9, or ball chain 9 capable of being
looped is manufactured. In the process of manufacturing the coupling member 16, a looped ball chain
9 is manufactured if the multiple coupling members constituting the coupling member 16 are coupled

together; a bﬂl chain Qh%a ablI)e of ggji éoppledAisl mg.nufg%%red if the coupling members are not 20
) .

coupled %%Sélt rer gf’)es [ |caﬂy, gtgp cludes sﬁapégs ahd 5D2 shown in Fig 10. In step SD 1,

the ball chain pouien, Sar cUldnssisp Marpershahibe laeriength AigheRad shesa Lperamegithe

desired length. In an example, the ball chain portion 9a Is cut at two positions as shown by dotted lines
A in Fig. dbaito phtsiora 25 sindctiire paishofvhamisgphEsBidhe 0alkéhairthertionShrng cnkeimbech a
manner that both ends thereof become hemispheroids 15a. In another example, a structure as shown

in Fig. 16EPrA&y BEwbtarmarbyPRaidesPistfidglanrad rthehaimh4r patishamifteapable
oo S R R R R Rl DA e R e

portion 9a at 0 on‘as'shownny a nlstep S shown in Fig. 2,

the pair of hemisghriRigs thothel tedPRIChRIROIERTLRA AAETRE PR LEMiaPheRIds P Gr2dAf the
coupling member 16 are fixed to each other to obtain a looped ball chain 9 or ball chain 9 capable 5 of
being loagealinl Bus; dpalbianafabkiregoi topbdll isharaf isaomplededy cutting the ball chain
portion 9a to adjust the length thereof and fixing the resulting ball chain portion
9a and the coupling member 16 to each other. Accordingly, if ball chain

10 portions of one or several lengths are prepared, ball chains of various
circumferential lengths can be manufactured. Thus, according to the method
of this embodiment, ball chains of various circumferential lengths can be easily
manufactured.

[0061]

15 If the multiple coupling members constituting the coupling member 16 are
not coupled together in the process of manufacturing the coupling member 16,
there may be included a step of manufacturing the ball chain 9 by coupling the
first coupling member 17 and the second coupling member 18 disposed at the
ends of the ball chain 9. Further, the hemispheroids may be combined using

20 methods (swaging, sewing, and like) other than fixing (welding, bonding).

[0062]
(Second Embodiment)

Figs. 17 to 25 show a second embodiment of the ball chain 9.
[0063]

25 As shown in Fig. 17, in the ball chain 9, the balls 15 of a synthetic resin are
molded at regular intervals on the cord 14 of polyester. The balls 15 are prolate
spheroidal solid bodies molded on a surface of the cord 14 by a molding machine
and are immovably fixed to the cord 14. Both ends of the cord 14 are coupled

together using the coupling member 16 to form the endless ball chain 9.
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According to the method of this embodiment, a looped ball chain 9 or ball chain 9 capable of being
looped is manufactured by cutting the ball chain portion 9a to adjust the length thereof and fixing the
resulting ball chain portion 9a and the coupling member 16 to each other. Accordingly, if ball chain 10
portions tg(%lg or several lengths are prepared, ball chains of various circumferential lengths can be
manufactured. ll'hus, according to the method of this embodiment, ball chains of various

CirCUmfere”“%&‘3@{8\?\/53'{&{3@??@9%[“%Hﬁf%ﬁﬁﬂ@ndgz%élﬂ@éfrth%”ﬂﬁﬁlﬁi%u&'i'ﬁ%’f‘%ﬁ‘ifﬁng

constituting the coupling member 16 are not coupled together in the process of manufacturing the

couplingmember 1, thedeansey drednobudeda stegnobaraP8facAsinh denball Efgin 9,y abuepfingtthe
first coupling member 17 and the second coupling member 18 disposed at the ends of the ball chain 9.

Further, SRRHEFRERBRRIy BRCHEIN Rig 2P nharriots ISP LR RPRANIKEY Bl than

fixing (weldi ing). [0062] (Second.Embodiment).Figs. 17, 5 shgw.a second gmbodiment of
the Bl G B a0 0] BB LR L s BT e b ST 18 B B e
molded aftaguial intervals Qrdhe souht ofmaly gghd @ﬁapﬁ@ﬁ% asrRieltgsphersigrlsatigibodies
molded on a surface of the cord 14 by a molding machine and are immovably fixed to the cord 14.
Both endElof theecord b4 tave caotiple théogethbevsidd?ih e ndugiie dime hitién g 6 o f@eni theherstiess ball
chain 9. [0064] = As shown in Fig. 18, the coupling member 16 includes a first coupling member 27
and a se@Sridediifiyah BB ths BrRdwnlin: Fig. 19, in the first coupling member 27, the
hemisphm1 i% 0 having a shape corresponding to half 5 the ball 15 is formed at an end of the coupling
cord 19 which'is made of the same material as the cord 14, and a first fitting part 29 is formed at the

othgy end. TheiieRahhginessiine besHePRREOGP ard e fiist Mg Rato2RhisdNerSaleesasibe
interval between the balls 15. [0065] 10The hemispheroid 20 and the first fitting part 29 are formed of
the samesynthetic resin as that of the balls 15 at both ends of the coupling cord 19.

The base end of the first fitting part 29 is formed in a hemispheroid similar
to that of an end of the ball 15. Formed at the front end thereof is a fitting
protrusion 30 having a bale-shaped cross-section obtained by cutting off both

15 sides of a round shank in parallel.
[0066]

As shown in Figs. 20 and 21, swelled portions 31 formed by enlarging the
diameter in the long axis direction of the bale shape are formed at an edge of the
fitting protrusion 30. Troughs 32 are formed on the outer peripheral surfaces

20 on both sides in the long axis direction of the swelled portions 31 in the axis
direction of the first fitting part 29. Formed at the front end corners of the
swelled portions 31 are chamfered edges 33.

[0067]

As shown in Fig. 22, in the second coupling member 28, the hemispheroid

25 24 having a shape corresponding to half the ball 15 is formed at an end of the
coupling cord 23 which is made of the same material as the cord 14, and a
second fitting part 34 is formed at the other end. The hemispheroid 24 and the
second fitting part 34 are molded from the same synthetic resin as that of the

ball 15, and the interval between the hemispheroid 24 and the second fitting part

23



synthetic resin as that of the balls 15 at both ends of the coupling cord 19. The base end of the first
fitting part 29 is formed in a hemispheroid similar to that of an end of the ball 15. Formed at the front
end thereof is a fitting protrusion 30 having a bale-shaped cross-section obtained by cutting off both 15
sides of g round shank in parallel. [0066 s shown in.Figs. 20 and 21, swelled portions 31 formed
by enlarg)l’r%rg%e diametsrin t'%}aelgrgl%elé‘{(%s} gll(%‘é{?gﬁl otfk%ﬁebﬁlgllse i&ape are formed at an edge of the
fitting progsgign 30. Troughs 32 are formed on the outer peripheral surfaces 20 on both sides in the
long axis direction of the swelled portions 31 in the axis direction of the first fitting part 29. Formed at
the front end Giradiswofi #pdhsweite @ partionthe] sexs alahfitferegl pageS B2 0Gihad sHale srkig. 22,
in the second coupling member 28, the hemispheroid 25 24 having a shi%e corresponding to half the

ball 15 is%Fﬁé_E}hﬁﬁﬁ]éﬁd)é_i%é ectiphediesrad=salkiee %Ohhﬁl:l_é%pﬂfé_i e material as the cord 14,
and a second tt:een(ﬁ rga?;te%%'%tf ?fl@%%%éé%f?ttﬁﬁrgn;gé%g ?gf%fg)%%ﬁlg rl?IlldaﬁélI %ﬁ?s%efe%ggg ns%%gg g

part 34 are mo € Same synthetic resi an e interval between the

I o e e S
both endfrohthermbuplifgaont 2Be second fitting part 34. As shown in Fig. 23, the fitting
hole 35 has a bale-shaped opening into which the swelled portions 31 of the
fitting protrusion 30 can be inserted.
10 [0069]

As shown in Figs. 22 and 24, the deep portion of the fitting hole 35 is formed
in a circle with a diameter which allows the fitting protrusion 30 to rotate within
the fitting hole 35. Accordingly, locking portions 37 configured to engage with
the swelled portion 31 are formed at the opening of the fitting hole 35 so as to be

15 line-symmetrical. The opening edges of the locking portions 37 are gouged into
arcs in order to allow the base end of the fitting protrusion 30 to rotate.
[0070]

A ridge 36 which can engage with the trough 32 is formed on one side of the

inner peripheral surface of the deep portion of the fitting hole 35. The ridge 36
20 is formed on a short axis L2 which intersects a long axis L1 of the opening of the

fitting hole 35 at a right angle.

[0071]

To couple the first fitting part 29 and the second fitting part 34 as described

above, the swelled portion 31 of the fitting protrusion 30 is inserted into the

25 fitting hole 35, and the first fitting part 29 is rotated by 90 degrees in either
direction in this status. Thus, the trough 32 of the swelled portion 31 engages
with the ridge 36 in the fitting hole 35, achieving positioning. As a result, as
shown in Fig. 25, the swelled portion 31 engages with the locking portion 37 and
is held within the fitting hole 35.
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5The base end of the second fitting part 34 is formed in a hemispheroid shape similar to an end of the
ball 15, and a fitting hole 35 is formed at the center of the front end surface of the second fitting part
34. As shown in Fig. 23, the fitting hole 35 has a bale-shaped opening into which the swelled portions
31 of the %}9% protrusion 30 can be inserted. 10[0069] As shown in Figs. 22 and 24, the deep
portion o{‘ e |lting hole 35 is formed in a circle with a diameter which allows the fitting protrusion 30

to rotate withifthe fHHAg for! e Mg eFH N @ olosking RO Tlogs 36 configiyed iiengage yribdhes

swelled portion 31 are formed at the opening of the fitting hole 35 so as to be 15 line-symmetrical. The
opening tdgdd diettvedenkihg [fiatiing pBdtaresgoud@danid Arcmig brder3d6 attom theihgderekdobiyne
fitting protrusion 30 to rotate. [0070] A ridge 36 which can engage with the trough 32 is formed on
one side dNPENHA WM ApFesARNHEEL oftike BrBrBaitbR 81 haianl Holkedevatienigps s iomis

formgd on?af]sgora%xasnL}? wrach intersects a long axis Li qf the o ening of the ﬂtttl(r)ldgchole 35 8éa right

angle. [06 0 cou gt%elﬁrsstirﬂﬁllﬁté%%?{ 25"4Nd the s8cond it Sg}ct%& asdeschibes a“&%e, the

swelled_qg@iq;b%jgi tgﬁﬁ"?@ﬂ:@f%”;& 'Bﬁé’@ {% i'ﬂﬁ@@&lin&%mﬁ 2p fiﬂ@%ﬁ@ﬁiﬁ% gfiﬁfbﬁ fystfiting
part 29 is rotated by 90 degrees in either direction in this status. Thus, the trough 32 of the swelled

portion fittngadedavid the eidige GalirbtheHittineshode 8%, afctimyisgyibsitioniegi aadetuii sathshown
in Fig. 25, the swelled portion 31 engages with the locking portion 37 and is held within the fitting hole

35. [0073veHek mevddomhbigiRy g entRfdmedttdrsiiols magnive RatbrelRaidthe it eRveen
the fitting progrusion 30 and fitting, Role 35 from being, broken by a normal pull force applied to the ball
chain 9 %%u%ué?glﬁrg%\}laﬁ}gﬁ (%paeraa ént]gearﬁ&?hng%f%%g‘?’e% zalt%{jljggt?%{gﬁ}'operation. Only when a great
pulllfprcq@gmding the normal pull force is applied to the ball chain 9, the opening portion of the fitting
hole 35 is enlarged by the resiliency of the synthetic resin and thus the swelled portion 31 is pulled out
of the fitting hdlee3trétsfat ey ibahe IR ketd ddrre thechitidgfptotg pant Blaadet hierfittatt Swih a5 &n
broken. 10[0073].  The first fitting part 29 and the second fitting part 34 are formed so that an external

shape theXd6F edhshanse themssl dpitbdarIEeRa dhad whéhethathiing BrofriivteayRehigddfh the
fitting hog“ R DEETRRNG'ES 24421 e fiFl O HRIRS BIemhSL 2L ANY She SEeRNI FoyRling
member 28 are ixéd t
the first coupling member 27 and the second coupling member 28 are fixed to
15 the hemispheroids 15a formed on both ends of the cord 14, forming balls of the
same shape as the ball 15. When the fitting protrusion 30 is fitted in the fitting
hole 35, the endless ball chain 9 is formed.
[0074]
In the ball chain 9 thus configured, balls of the same shape are formed at
20 regular intervals along the total length of the cord 14 of the ball chain 9 and the
coupling cords 19, 23 of the coupling member 16. Therefore, the ball chain 9
can be rotated around the pulley 12 unlimitedly.
[0075]
The ball chain thus configured can show the following effects.
25 (1) Balls of the same shape are formed at regular intervals along the total length
of the cord 14 of the ball chain 9 and the coupling cords 19, 23 of the coupling
member 16. Therefore, the ball chain 9 can be rotated around the pulley 12

unlimitedly to perform a slat elevation operation.

(2) When a great pull force exceeding a normal pull force is applied to the ball
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15 the hemispheroids 15a formed on both ends of the cord 14, forming balls of the same shape as the
ball 15. When the fitting protrusion 30 is fitted in the fitting hole 35, the endless ball chain 9 is formed.
[0074] In the ball chain 9 thus configured, balls of the same shape are formed at 20 regular intervals

long the fotal | tthe cord 14 of the ball chain.9 and th ' 19, 23 of I
mombor QA FhOreIis T bR ERAY CLALBAS GLASH TGt e Iy 10 SHIA RSy o ef Fhe bal
chain thus,egniguratbeaphey ihesiliewing R@%%E%i%%f}) Rallsoftiecsrinesshansease fanssiat

regular intervals along the total length of the cord 14 of the ball chain 9 and the coupling cords 19, 23
of the couhliig Meésnbenght Dresetbre]lbe dakhabéired navblile rwigéed aroundetie pudeydshytinsitedly
to perform a slat elevation operation. (2) When a great pull force exceeding a normal pull force is

applied tBWEBAN ‘gt S rAORbeEn I Ty BrotRRISAISTaAU the fitiieg FoRb BreHENt
COUF#'”Q &é‘%ﬁ“a?gé 9 %?I?k%”ﬂfeccor lé‘;‘ri’r']i'%%hf?ﬁ Np.ehqdigss Begeﬁfcﬂgﬁﬁ‘?ﬁe g% %%g%%g?faught ona

L. .
dweller or anotfier mobile o jeC Vvin e room, It IS posSsI O Cu o ensure the

safety of the Qg%l%@ﬁ@gpﬁ\@m&iﬂgmgﬁﬁﬁs%?h 80 thgtaullay 12wils VHueh B batlehain Oris

engaged. (3) By refitting the fitting protrusion 30 into the fitting hole 35 after the fit therebetween of the
coupling theneertdeén rHkea dimeflal ¢ haemtbearnl ba e asihkeecoristrbelié dasinethgeanthe sansily) The
configuration is adopted where the fitting protrusion 30 is fitted into the 10 fitting hole 35 by inserting
the swellERFPBRISH SEEaraRedRiMg PRsHESTon 30 into the fitting hole 35 and then rotating it by 90

degrees. result, it is pgssible to obtain.a sufficient holding force to hold the fitti otrusign 30
QRiCEI LRI Ry e R

within the fitting W eln%éﬁing?l?eeoperatlon orce tor Into the

fitting hol@tﬁ%é@@'ﬂ@@@%ﬁh@éé@ﬁ fjc'ﬁé %’W@ﬂ@ 8%{@??5&%%@%19@%%8@&@1@}@ $6Gend fitting
part 34 may be formed of a material having rigidity larger than a synthetic resin. In this case, the
fail-safe firecfivtiigriodeb&bned dHbvwavert etieig ithien 8Qrdegfoese isfepplieestol théthallpassib® the
A i A Suihcient holding Toree to nold the Miting erotrasion 30 withi the
fitting hole 35 while making the operation force for fitting the fitting protrusion
30 into the fitting hole 35 smaller than that in the first embodiment. The first
15  fitting part 29 and the second fitting part 34 may be formed of a material having
rigidity larger than a synthetic resin. In this case, the fail-safe function is not
obtained. However, even when a great force is applied to the ball chain 9, the
ball chain 9 is not unlooped and thus can be avoided from being unexpectedly
unlooped.
20 [0076]
(Method for Manufacturing Ball Chain 9)

The ball chain 9 according to this embodiment can be manufactured
through a process similar to that of the ball chain 9 according to the first
embodiment. Note that, in step SC8 of Fig. 9 of the first embodiment, the fitting

25  protrusion 22 of the first coupling member 17 is resiliently fitted into the fitting
hole 26 of the second coupling member 18; in this embodiment, the fitting
protrusion 30 can be fitted into the fitting hole 35 by inserting the fitting

protrusion 30 into the fitting hole 35 and then rotating it. It is easier to couple

the first coupling member 27 and the second coupling member 28 in this
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(Method for Manufacturing Ball Chain 9) The ball chain 9 according to this embodiment can be
manufactured through a process similar to that of the ball chain 9 according to the first embodiment.
Note that, in step SC8 of Fig. 9 of the first embodiment, the fitting 25 protrusion 22 of the first coupling
member 17#5 r(?smeplytlw‘llged. mt&th fit ing f O|%26 of the second coupling member 18; in this

embodimen ?hérﬂtfflng pro tsion 30'Cah Ben eér?netgtthe fitting hole 35 by inserting the fitting

protrusiom@&iﬂto the fitting hole 35 and then rotating it. It is easier to couple the first coupling member
27 and the second coupling member 28 in this embodiment than in the first embodiment. [0077] (Third
Embodinf€hi)&igsnPodimtstiow a third embodiment of the ball chain 9. 5[0078]  As shown in Fig.
26, in the ball chain 9, balls 15 of a synthetic resin are molded at regular intervals on the cord 14 of

polyester. The s 2 ¢t droReNVspHEER S BRRABBYIBS RfotBESH £B8@HACR of the cord 14 by a

molding @%%ne and are immovably fixed to the cord 14. Both ends of the cord 14 are coupled 10
together using 1he coupling member 16 to form the endless ball chain 9. [0079]

As shown in Fig. 26, in the ball chain 9, balls 15 of a synthetic resin are
molded at regular intervals on the cord 14 of polyester. The balls 15 are prolate
spheroidal solid bodies molded on a surface of the cord 14 by a molding machine
and are immovably fixed to the cord 14. Both ends of the cord 14 are coupled

10  together using the coupling member 16 to form the endless ball chain 9.

[0079]

As shown in Figs. 27 and 28, the coupling member 16 has a configuration in
which the two first coupling members 41 of the same structure are coupled
together using a tubular second coupling member 42.

15 As shown in Fig. 29, in the first coupling member 41, the hemispheroid 20
having a shape corresponding to half the ball 15 is formed at an end of the
coupling cord 19 which is made of the same material as the cord 14, and a first
fitting part 43 is formed at the other end. A ball 44 of the same shape as the ball
15 is fixed between the hemispheroid 20 and the first fitting part 43. The

20 interval between the first fitting part 43 and the ball 44 and the interval between
the ball 44 and the hemispheroid 20 are the same as the interval between the
balls 15.

[0080]

The hemispheroid 20 and the first fitting part 43 are molded from the same

25 material as the balls 15, 44 at both ends of the coupling cord 19.

The base end of the first fitting part 43 is formed in a hemispheroid similar
to an end of the ball 15. Formed at the front end thereof is a round
shank-shaped fitting protrusion 45.

[0081]
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As shown in Figs. 27 and 28, the coupling member 16 has a configuration in which the two first
coupling members 41 of the same structure are coupled together using a tubular second coupling
member 42. 15As shown in Fig. 29, in the first coupling member 41, the hemispheroid 20 having a

shape correspondipg to half?e ball 15,is formed at.an end of the coupling.cord 19 which is made of
the Same mataal BOWIE T - i S Lt Bt A athel TGS O A BSIORR S the

same Sh%E?iﬁﬁg}ﬁlbélﬂl}é&f'é?dtﬁ%tVYF&QtﬂlﬁqQF'stPﬁér?i@ti%&)%aﬁ%ﬁ%féﬁgﬁ'tm pgriA3+5hee20
interval between the first fitting part 43 and the ball 44 and the interval between the ball 44 and the
hemisphérodd Soranectirécadiwet Asritepiete althetweetethefbdlls AdufiD8Blank. Fherhedizphikoid 20
and the first fitting part 43 are molded from the same 25 material as the balls 15, 44 at both ends of the
coupling @819 of eprhpelied BRI A fitih g JarkID Rkl tha MY Ife ASIEEHITAHS an

end of the ball 15. Formed ttheffronéen&i the(rggf IS a fgyndeahapl%ﬁshafgggggitting %rotrusion 45, }0081]

Ass owﬁl}(r)lsl‘—sl_g]ss?(:}éo tt(l)'3lc,ﬂs?va\}gﬁeecf epor I6fS 26’ ar& Tormed on the outer peripﬁlélral Sﬁﬁ&%"-&%% front

end of thefifingRratysiRR 852 8s to be line-symmetrical with respect to the center of the round
shank. Formed in the middle of each swelled portion 46 is a locking trough 47 having a semicircular 5
cross-sefioB2Chamfered edges 54 are formed at the front and base ends of each swelled portion 46.
[0082] As shown in Figs. 28 and 32, rotation-restriction portions 48 are formed at the base end of

the fitting protAsRAMBSHRE &Spréf RIRAAdAtaNdrS BTA0ARDRUHRIshAskaisdfts med at
Iine-symr[rﬁatr'cglsgvitflll &egP%% t? ,} e cente{ of the rg! g sh%rg(. Tpg rot '[cjolrﬁrlegériig}i%ri] RQ tiggg g are

also formed a positions separa]teénfgo%r?hlé 5¢ I|lng roﬁ)gﬁs O/]By 5% egrees In a circumferentia

dirgefion it iespeCkioLng canerofiRerraund shatk 10883l A hT hessreanth cavplnmemiteriq2 is
molded in a tubular shape from the same
round shank. The rotation-restriction portions 48 are also formed at positions
separated from the locking troughs 47 by 45 degrees in a circumferential
direction with respect to the center of the round shank.
[0083]

15 The second coupling member 42 is molded in a tubular shape from the same
synthetic resin as that of the first fitting part 43 and the balls 15, 44. As shown
in Figs. 33 and 34, opening portions 49a, 49b on both sides of the second
coupling member 42 are formed in bale shapes into which the front ends of the
fitting protrusions 45, including the swelled portions 46, can be inserted. The

20 orientations of the bale shapes of the opening portions 49a, 49b are shifted from
each other by 90 degrees with respect to the center of the tube.

[0084]
A circular hole (fitting hole) 50 having a diameter which allows the front end
of the fitting protrusion 45 to rotate is formed inside the second coupling

25 member 42. Formed at opening edges in the short-axis direction of the bale
shape of the opening portion 49a are locking portions 51a, 51b for preventing the
swelled portion 46 from being pulled out of the circular hole 50. Formed at
opening edges in the short-axis direction of the bale shape of the opening portion

49b are locking portions Slc, 51d for preventing the swelled portion 46 from
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synthetic resin as that of the first fitting part 43 and the balls 15, 44. As shown in Figs. 33 and 34,
opening portions 49a, 49b on both sides of the second coupling member 42 are formed in bale shapes
into which the front ends of the fitting protrusions 45, including the swelled portions 46, can be
inserted. Tk{e 20 oﬂeatatiq[nsfotf}}he Palelgﬁg)els qsndhe opening portions 49a, 49b are shifted from each
other by BB Hgg%lesewi%ure(s)pecte 16 e canter of the tube. [0084] A circular hole (fitting hole) 50 having
a diametgiygdueh allows the front end of the fitting protrusion 45 to rotate is formed inside the second
coupling 25 member 42. Formed at opening edges in the short-axis direction of the bale shape of the
opening portidks49h @wenl diekibtigzor i sabhith, 3ol dbraprdeend ngdpesswudlled poptionidédram bigieg
pulled out of the circular hole 50. Formed at opening edges in the short-axis direction of the bale

shape of RE'BEERIRG BSITBACIDENGA6EHRG PORIERS DA, 518 fot Prévehiha tid SwWereB s tish 46
fr°”%be'%£§é'{§t%8ﬁt?%%§fﬁ‘§6 P«!f‘sr%%%'%é%t[r%ﬁjé% AT Sf%’é‘ i E{%%ﬁ%ojggséf ’t%%aé'r} a(%(r:lf(sj Spges

53 are provided on the aries between ng portions 51a nd thie Circtlar hole 50. 5

When th%ﬁ@ﬂ&gd}fﬁt{k@pe&g@s? @3!'%%&?&’%? i elehq. 1%&%#@%&%&%@9@{@% gdges
53, 54 prevent damage to the locking portions 51a to 51d. [0086] Ridges 52 configured to engage

with the l@tkdtg troughs 47 are formed on the inner peripheral surface of the circular hole 50 inside the
locking portions 10 51a, 51c. To couple the first couplina member 41 and the second coupling member

42, the fitting FrOWGSIo A4S BTHREFRS: HRtiRGFRAE 4TI Mlﬁﬂ@aﬁé%&hﬁwamﬁ%ﬁ%a%? P
socond P Bt 2.2 e e Pl et st emeen ez e ©
engaged3yif thec. To couple the first coupling member 41 and the second coupling
member 42, the fitting protrusion 45 of the first fitting part 43 is inserted into the
opening portion 49a of the second coupling member 42, and the first fitting part
43 is rotated by 90 degrees clockwise relative to the second coupling member 42.
Thus, the locking troughs 47 of the swelled portion 45 become engaged with the

15 locking protrusions 52 in the circular hole S50. As a result, the
rotation-restriction portions 48 move from corners of the bale shape of the
opening portion 49a to adjacent corners, achieving positioning as shown in Fig.
38.

[0087]

20 Similarly, the other first coupling member 41 is positioned by inserting it
into the other opening portion, 49b, of the second coupling member 42 and
rotating it by 90 degrees. As a result, as shown in Fig. 27, the first coupling
members 41 are coupled together via the second coupling member 42.

[0088]

25 In this state, the swelled portions 46 of the fitting protrusions 45 of the first
coupling members are engaged with the locking portions 51la to 51d of the
second coupling member 42 and held within the circular hole 50 of the second
coupling member 42.

The holding force for holding this engagement is set to a magnitude that
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15 locking protrusions 52 in the circular hole 50. As a result, the rotation-restriction portions 48 move
from corners of the bale shape of the opening portion 49a to adjacent corners, achieving positioning as
shown in Fig. 38. [0087] 20Similarly, the other first coupling member 41 is positioned by inserting it into

the other QR PRFIo 12 f e secend sauningmember 2andiolaing Ly 80 dogrees,ho o

Sp V X
result, as'shown in Fig: oupling members 41 are er via the secon

coupling sRe/pRAZRARE 2518 s HB G AV EIRCERASHRRIA6 ehihe diffipH AQiUHIORS AR 8f the

first coupling members are engaged with the locking portions 51a to 51d of the second coupling
member €2 airtielralid avitloip ahet tite Lbard el esh@t of thxd es ectjiod taepling peeatien 42 Okl holding dorce
for holding this enﬁa ement is set to a magnitude that prevents the fitting protrusion 45 from being

disengagdefoRHthd WEcorRcESHMAg e bEnab BY ' 1eRRAP SUNRERS Woike PR tRE BN hEF in a
R L RE S B ey IR S AR o

orce is applied to opening p(gﬁions nga, 4

Second %Qll@gl %Wi’@ﬁé%eq?niﬂ@%ﬁﬁ@%%?ﬁ%@o@ﬁt@ﬁsﬁéﬁw%ﬁiéti'9sEH_étHQOBF flﬁedue to
the resiliency of the synthetic resin of the second coupling member 42. Thus, the fitting protrusions 45

are disergyaggetfiometiia sédbrisecoplthgougriibgr A2niik9} 20TRdsscahe Catiplpgroembérsad? and
the first fitting part 43 are formed in such a manner that an external shape thereof in a state where the
first fittind pS AHssRgrEsliirpamtasCerHE CREBHNEINSRY Fhchiber 42 is the same shape as the
ball 15. TB%gi[nispheroids 20 of the first coupling members 41 are fixed to the hemispheroids 15a
formed o th' ends of the cord 14, forming 15 balls of the same shape as the ball 15. By coupling the

2;18(?|222P;g](?921]ﬁ€1§€&ﬂa S0P e Seane cauRring Meeemeerifid: Meihgllshaing isfornedas heing
such a manner that an external shape thereof in a state where the first fitting
parts 43 are fitted in both sides of the second coupling member 42 is the same
shape as the ball 15. The hemispheroids 20 of the first coupling members 41
are fixed to the hemispheroids 15a formed on both ends of the cord 14, forming

15  balls of the same shape as the ball 15. By coupling the first coupling members
41 using the second coupling member 42, the ball chain 9 is formed as being
endless.

[0090]
In the ball chain 9 thus configured, balls of the same shape are formed at

20 regular intervals along the total length of the cord 14 of the ball chain 9 and the
coupling cord 19 of the coupling member 16. Therefore, the ball chain 9 can be
rotated around the pulley 12 unlimitedly.

[0091]
The ball chain thus configured can show the following effects.

25 (1) Balls of the same shape are formed at regular intervals along the total length
of the cord 14 of the ball chain 9 and the coupling cord 19 of the coupling
member 16. Therefore, the ball chain 9 can be rotated around the pulley 12
unlimitedly to perform a slat elevation operation.

(2) When a great pull force exceeding a normal pull force is applied to the ball
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In the ball chain 9 thus configured, balls of the same shape are formed at 20 regular intervals along
the total length of the cord 14 of the ball chain 9 and the coupling cord 19 of the coupling member 16.
Therefore, the ball chain 9 can be rotated around the pulley 12 unlimitedly. [0091] The ball chain thus

T TR ST

configurecq?%?rr{ h(gigl/ t?ﬁ he ¢
intervals along the Stal'te g e cor fain 8 3Rd thé couplihg cor 0

coupling fRembet 182 Therei CehHRMLChAh IR P rRlalgdb REHN M@ BHIRY 1Y, LRI di dO

perform a slat elevation operation. (2) en a great pull force exceeding a normal pull force is applied
to the badnchiass X dke fitfbidiwdsadloobaifithe fittinglptodrusiodsvéllandithesstendmolplngbjeatber

42 of the coupling member 16 is broken. Accordingly, when the endless edge of the ball chain is
caught oFQUREIIER dhnatinmébile Resitiovingdivide e brik pBadmI@ 8 dithse a921BEMENain

0t e souplia.> a0 0 ersuR (e PEYeLie dneler andirevent daade fg such 0 he

pulley 12Wi ich'the ball chain'9 Is'engage yr e coupling member o the

second coyniRg1memberiRiafierHbetinthe sayping.gesber 16 is broken, the ball chain 9 can be
easily reconstructed as being endless. 10 (4) The configuration is adopted where the fitting protrusions

45 are fit(gj Bytar ¢t tspgaie dogplmgupnd en & byridskitirtg thens éaiortiecopeiting poetinbhs93, 49b
of the second coupling member 42 and then rotating them by 90 degrees. Thus, it is possible to obtain

a sufficietttRBIEH 6 d tBhSRIMREREIRCHPRRGsidh&54BrRkeR sERe RALCTRANY FherphUatHe

making thgc%pesrflrtlilon[é ;or%eefor f%tli{lﬂ trsle fitting protrusions 45 into the second coupling member 42
smaller thaR AN the Tirst embeUiment. 5) The first coupling members 41 coupled via the second

coupling @ETRErAh AR REIHIA dSade piaer svheesRechYa AE IR RHQikIsIRES 4> e abtladi HRm

each other by 90 degrees. Therefore, when a pull force is applied to the fitting 20 protrusions 45, the
swelled pbrtisnscitdo cheplittiggpeattusiof2Abwiorkeoti tigetbeeninyt pdtio np 8 g plo i dires sE2and
coupling member 42 so as to enlarg.e the opening portions 49a, 49b in directions which are shifted

from eacfiUef BYO6RAYrEeSOrRISIS MSEIRS Tofce 2BA BB SARBHAS R CT8) haR fhesfithty
protrusion 48 is pulled gut gfthe cirelar hgle 50, (e 28 Shamfaied eflges 53.cRIEYRY damage
the locking portions glgcfo%lfcf &
protrusions 45 in the second coupling member 42 while making the operation
15 force for fitting the fitting protrusions 45 into the second coupling member 42
smaller than that in the first embodiment.
(5) The first coupling members 41 coupled via the second coupling member 42
are held in a state where the respective fitting protrusions 45 are shifted from
each other by 90 degrees. Therefore, when a pull force is applied to the fitting
20 protrusions 45, the swelled portions 46 of the fitting protrusion 45 work on the
opening portions 49a, 49b of the second coupling member 42 so as to enlarge the
opening portions 49a, 49b in directions which are shifted from each other by 90
degrees. Thus, a holding force can be easily ensured.
(6) When the fitting protrusion 45 is pulled out of the circular hole 50, the
25 chamfered edges 53 can prevent damage to the locking portions S1a to 51d.
The above embodiment may be carried out in the following mode.
‘The first fitting part 43 and the second coupling member 42 may be formed of a
material having rigidity larger than a synthetic resin. In this case, the fail-safe

function is not obtained. However, even when a great force is applied to the ball
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The above embodiment may be carried out in the following mode. The first fitting part 43 and the
second coupling member 42 may be formed of a material having rigidity larger than a synthetic resin.
In this case, the fail-safe function is not obtained. However, even when a great force is applied to the
ball chain, 9,.the ball chain.9 is not unlooped and thus can be avoided from being u ected!
inlooped PR e S Tl B bt e R ARG ARCE g S Lo eSthe
hemispherids,Legeand g1 bepagoheroids 20, 24 may be increased 5 by inclining the joining surfaces
with respect to the respective axes of the hemispheroid 15a and the hemispheroids 20, 24. .In the third
embodiméntfate f-fiavin glard) ktrab gl sentits) niay hectasneddthethre seeotidec joipling memfherd 2 in
place of the chamfered edges 53. [0.0921 10 (Method for Manufacturing Ball Chain 9)  The ball chain
9 accordPRfTeetistee hsdmenbespidasionnBe Mihbemireb errddy R e prcBRRYSREIIAERLASRDS the

ball chain 9 according to,the first.embodiment. The coupling member 16 manufacturing pro in step
Aol FIY FICHEHR i doimin® Sirtices, with resnd U the ritpecive aeel G ine, S

includes gigpsspRLGiaE3NaWA thEife3isPipoKRlIPG member 16 includes the pair of first coupling
members 41 and the single second coupling member 42. Steps SE1 to SE3 relate to a process of

manufactimndpéhéetfirst eonpbogmeanpsts @ ; siepn CE 4i gl dta s pheagarciioss man dr facturial ithe
second coupling member 42; and the step 5E5 20 relates to a process of coupling the first coupling

member$29 $eRPIHNEG SEERIENEIAMPRichhER piagmgéfk@-ﬁgrraaﬁergé&#@eﬁi Coupling Member
41
[0092]

10  (Method for Manufacturing Ball Chain 9)

The ball chain 9 according to this embodiment can basically be
manufactured through a process similar to that of the ball chain 9 according to
the first embodiment. The coupling member 16 manufacturing process in step
SA2 of Fig. 7 is performed using the following method.

15 Specifically, in this embodiment, step SA2 includes steps SE1 to SE5 shown
in Fig. 39. The coupling member 16 includes the pair of first coupling members
41 and the single second coupling member 42. Steps SE1 to SE3 relate to a
process of manufacturing the first coupling members 41; step SCE4 relates to a
process of manufacturing the second coupling member 42; and the step SES
20 relates to a process of coupling the first coupling members 41 and the second
coupling member 42.
[0093]
(2-1) Manufacturing First Coupling Member 41
In step SE1, as shown in Fig. 40A, fiber such as polyester is knitted into the
25 cord 19. In step SE2, as shown in Fig. 40B, the hemispheroids 20, the balls 44,
and the first fitting parts 43 are outsert-molded on the cord 19. The first fitting
parts 43 each include the fitting protrusion 45, which is a solid body. In step
SE3, the cord 19 is cut at respective edges of a hemisphere 20 and a first fitting

part 43 (the positions of arrows B of Fig. 40B) to obtain a structure shown in Fig.
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In step SE 1, as shown in Fig. 40A, fiber such as polyester is knitted into the 25 cord 19. In step 5E2,
as shown in Fig. 40B, the hemispheroids 20, the balls 44, and the first fitting parts 43 are
outsert-molded on the cord 19. The first fitting parts 43 each include the fitting protrusion 45, which is a

solid bod step 5E3, the cord 19.is cut at respective edges of a hemisphere 20 .and a first fitting part
33 (the phChona Bmrou o P aR L o e S e D TR 30 ncgraered.
manufactiyie phthe frteaynliog Merdiee4hiscampleind e baj s 1t haaash aiven sk
(called "cavity No.") for identifying a mold used to manufacture the first coupling members 41. The
reason isiied winensmnprizienro cher i veiticoespinptoite haadity br tHEHikecaftbr issticotpiingba
member 41, it is easy to keep track of a mold used to manufacture the first coupling member 41. Note

that the RAIRPIAIBaAGSIGMIHAE IFRRCCASE? thEFirSEedifpliny) ntbmbéka 10k HshdraRturarasiBRown
In Figs. 41A10.41C) {0034%22:%21%'\"%‘5“1‘;%““”” ¢ 3%0%’@%"%%”&'{‘5’%%@%9A&%$€ ?Eé"irg%r% The

second c%lt?allng member nin |8§. and IS manufactured by injection moldi

second cQuRling pameReH AR isia tubylar fReMEeE PAYIBLthe-RAINRS BRERIRA POTHOPRi9% 49O RRd

includes a pair of second fitting parts having the fitting hole 50 provided with the locking portions 51a

to 51d. 16{G03 PR £ ouptirtepFidst Gonphing fdetnlved AdsastdoSatondFGgupling Mermhb€r 42 In step
5ES5, the first coupling members 41 and the second coupling member 42 are disposed as shown in Fig.
28, and dHE it coupling member 41 is fixed to the second coupling member 42 by inserting the fitting

protrusio&ffé) q\fflglr%ﬂrasut:turing Second Coupling Member 42

10 In step SE4, the second coupling member 42 shown in Figs. 28 and 33 to 37
is manufactured by injection molding. The second coupling member 42 is a
tubular member having the pair of opening portions 49a, 49b and includes a pair
of second fitting parts having the fitting hole 50 provided with the locking
portions S51a to S1d.

15 [0095]
(2-3) Coupling First Coupling Member 41 and Second Coupling Member 42

In step SES5, the first coupling members 41 and the second coupling member

42 are disposed as shown in Fig. 28, and one first coupling member 41 is fixed to
the second coupling member 42 by inserting the fitting protrusion 45 of the first

20 coupling member 41 into the opening portion 49a of the second coupling
member 42 and then rotating the fitting protrusion 45. Subsequently, the other
first coupling member 41 is fixed to the second coupling member 42 by inserting
the fitting protrusion 45 of the first coupling member 41 into the opening portion
49b of the second coupling member 42 and then rotating the fitting protrusion

25 45. Thus, as shown in Fig. 27, a structure where the pair of first coupling
members 41 and the second coupling member 42 are fixed to each other is
obtained, completing the manufacture of the coupling member 16.
[0096]

While the first coupling members 41 and the second coupling member 42
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20 coupling member 41 into the opening portion 49a of the second coupling member 42 and then
rotating the fitting protrusion 45. Subsequently, the other first coupling member 41 is fixed to the
second coupling member 42 by inserting the fitting protrusion 45 of the first coupling member 41 into

the opening portion 49b ofg%ees cand coupling member 42 and then rotating the fitting protyusion 25
45, Thus s BRI e e O R HGedr P TPSE oot D Gl 8 SEcond

coupling serpRBi-AZ SReHBIR0HRARB CHIISAIANGE ceRIpRieiRLEie Sranuipciule, ¢iHbg <gypHing

member 16. [0096] While the first coupling members 41 and the second coupling member 42" are
coupled tagethargotioentitise couphliggnambebdtsidthiaediihdineobribesewplipingmastbeersfdeed
not necessarily be coupled together. That is, the step of coupling the first coupling members 41 and
the secoftfeBfimgimehisesmP ostapasthGathkRecrmBBERdent) can be omitted. 5[0097]  In the case
whege th(fogla?f]le coupling members constituting the coupling member 16 are not coupled together in
the process of manufacturing the coupling member 16, there may be included a step of manufacturing

a looped ball ghain @ Lyseowpling Mz the se¢aBtcouing fﬂéfﬂ%%&é%(}ﬂ@tﬁifﬁttﬁ%ﬁﬁf&c%ﬂ@ﬂtﬁiers
(0]

41 disposed at both ends of the ball chain 9 which is formed by fixing the coupling member he
ball chaimportioer 94 Gndrehicbtcaobpliod peagd0O8] it othith Prduedimnendt)manukagtd?isiowsdhe
coupling member 16 of a fourth embodiment of the ball 15 chain 9. The configuration and

manufacEMHRIFAERBEBPEe Hail Hheis IspinRednsiifed sferiilantnined vripg titaoped
embodiment but differ therefrom.in that the swelled portions.46 are provided along the, entire puter
A B e oS Tk B R oy ST S S

peripheral surfaces retrusions uplihg member €mpo

can e mapuidHEedugRg fie dame srethatiasdhah 0n e dheli ROYRIAGIRE T Aok € LT & islo

embodiment. As in the first embodiment, the first coupling members 41 and the second coupling
member #racvoming tothislsmbdlitoetecanlbebaiplpdttiget i by desiliantlyditinh o dipiial
protrusions 45 of the first coupling members 41 into the circular hole 50 of the second 25 coupling
member M?@@QQ] (Fifth Embodiment)

(Fourth Embodiment)
Fig. 42 shows the coupling member 16 of a fourth embodiment of the ball
15 chain 9.

The configuration and manufacturing method of the ball chain 9 of this
embodiment are similar to those of the third embodiment but differ therefrom in
that the swelled portions 46 are provided along the entire outer peripheral
surfaces of the fitting protrusions 45. The first coupling member 41 of this

20 embodiment can be manufactured using the same method as that for the first
coupling member 17 of the first embodiment. As in the first embodiment, the
first coupling members 41 and the second coupling member 42 according to this
embodiment can be coupled together by resiliently fitting the fitting protrusions
45 of the first coupling members 41 into the circular hole 50 of the second

25 coupling member 42.

[0099]
(Fifth Embodiment)
Figs. 43 to 53 show a fifth embodiment of the ball chain 9.

As shown in Fig. 43, in the ball chain 9, the balls 15 of a synthetic resin are
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Figs. 43 to 53 show a fifth embodiment of the ball chain 9. As shown in Fig. 43, in the ball chain 9, the
balls 15 of a synthetic resin are molded at regular intervals on the cord 14 of polyester. The balls 15
are prolate spheroidal solid bodies molded on a surface of the cord 14 by a molding machine and are

immovably fj to,the card 14, [0100] 5Bqth ends e.cord 14 are coupl ther using th
coupling QA EeAls LSS IR BHGIE-E DA R (o RS GO iy ARRe Ia. b merRbEicrs
has a cogfigiuation g thediwe firsh GeHRING REMBEESE 119f ter8aIueT UGS R GRRIAthe
together using the second coupling member 18. [0101] 10In each of the first coupling members 17, the
hemisphearod @ iavingvea by fixedrtestiondmgltd Half the ball 15 is outsert-molded at an end of the

coupling cord 19 of the same material as the cord 14, and the first fitting part 21 is formed at the other
end. Thelft&QhI between the first fitting part 21 and the hemispheroid 20 is the same as the interval

betuen the o ASIBRGAL c TS (00 AL I IRTIe 0y oEming o g ecsss T3en 2
€ pa . u

C
ball of the same shape as € second couplfng member as a configuration where

fitting praugieRs (13 caRalisohhai '&glﬂﬁ?@ intgyth %ﬁigiz?ﬁ Eﬁcﬁ%ﬂ?&l 218 &S{Mﬁ%‘é %QHK_‘B}&”Q% of a
shaft 74. 20[0103] The second coupling member 18 is molded integrally from a synthetic resin. As
shown intfag. 45 @i tht saurndsirankishayed fittisg protpisionsni8ratseierniéd af bidth evadnof the
shaft 74 so as to be line-symmetrical and in such a manner that the central axes of the respective

round shBHRCEE péiseRaRBISAZES theTcaiag s seaRshapuRling prgmber 18.
[0101]

10 In each of the first coupling members 17, the hemispheroid 20 having a
shape corresponding to half the ball 15 is outsert-molded at an end of the
coupling cord 19 of the same material as the cord 14, and the first fitting part 21
is formed at the other end. The interval between the first fitting part 21 and the
hemispheroid 20 is the same as the interval between the balls 15.

15 [0102]

The first fitting part 21 is formed by forming a fitting recess 72 on a ball of
the same shape as the ball 15. The second coupling member 18 has a
configuration where fitting protrusions 73 capable of being fitted into the fitting
recesses 72 are provided at both ends of a shaft 74.

20 [0103]

The second coupling member 18 is molded integrally from a synthetic resin.
As shown in Fig. 45 and 46, the round shank-shaped fitting protrusions 73 are
formed at both ends of the shaft 74 so as to be line-symmetrical and in such a
manner that the central axes of the respective round shanks are perpendicular

25  to the central axis of the shaft 74.

[0104]
As shown in Figs. 47 to 50, in the fitting recess 72, a fitting hole 75 is formed
in a direction perpendicular to the central axis of the coupling cord 19. The

fitting hole 75 is formed with a diameter that allows the fitting protrusion 73 to
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As shown in Figs. 47 to 50, in the fitting recess 72, a fitting hole 75 is formed in a direction
perpendicular to the central axis of the coupling cord 19. The fitting hole 75 is formed with a diameter
that allows the fitting protrusion 73 to be easily inserted into the fitting hole 75. [0105]  The fitting hole

75 has apo enililf toward wen%ygﬁz‘g%?ﬁite tgr;[rfe:} upling cord 19 at an open groove 76 having a

width smafierthan the ec1ri:%16rne]ter 0 ]fﬂﬁg fofe 75, Formed on the open groove 76 is an insertion

hole 77 i ich the shaft 74 of the second coupling member 18 can be inserted. [0106] As shown
in Fig. 44, in the first coupling member 17 and the second coupling member 18 thus configured, the
first coupling Mkmbetn}7lavke Cobified Hhtogethergyitthersk chadthelplpgosieentet A8 byundantng the
fitting protrusions 73 of the second coupling member 18 into the fitting holes 75 of the first coupling
member§adinl § difedBoARRIPNSFRIYEA %%ﬁ@%amg%?oﬁx@a{tﬁof#}wﬁhestﬂdm@ro%ahe

shak RSIIR TRt I A AL e ds Ien s o T iothelen e o,

maghitu prevents the g protrusion ng disengaged from

normal pylldyga priicst i thelhehailDing takaislat elevationengkatiepand a slat angle

adjustment operation. Only when a great pull force exceeding the normal pull force is applied to the
ball chaif(2, @l open groove 76 is enlarged by the 20 fitting protrusion 73 due to the resiliency of the
synthetic resin of the first coupling member 17 and thus the fitting protrusion 73 is disengaged from the

fitting hole 75491808pWn itheHigst fitfing pathe 1 fivd theiRliaSrotaiBRer 73 Grefsintds sdegridn 25
el oL DS B e R S s s s s
the hemigpherpidsiaa REISEEMAIded BN RO thenisL! et ddrdoranine Tats ) e sameoshiape
as the ball 15. By coupling the first coupling members 17 using the second coupling member 18, the
ball chair79 i fdreneecasndaing plhidiesscfdh@9]18 into the fitting holes 75 of the first coupling
members 17 in a direction perpendicular to the coupling cord 19.
[0107]
In this state, the round shank-shaped fitting protrusions 73 are held in the
15 fitting holes 75. That holding force is set to a magnitude that prevents the
fitting protrusion 73 from being disengaged from the fitting hole 75 by a normal
pull force applied to the ball chain 9 in a usual slat elevation operation and a slat
angle adjustment operation. Only when a great pull force exceeding the normal
pull force is applied to the ball chain 9, the open groove 76 is enlarged by the
20 fitting protrusion 73 due to the resiliency of the synthetic resin of the first
coupling member 17 and thus the fitting protrusion 73 is disengaged from the
fitting hole 75.
[0108]
The first fitting part 21 and the fitting protrusion 73 are formed so that an
25 external shape of the first fitting part 21 having the fitting protrusion 73 fitted
thereinto is approximately the same shape as the ball 15.
The hemispheroids 20 of the first coupling members 17 are fixed to the
hemispheroids 15a outsert-molded on both ends of the cord 14, forming balls of

the same shape as the ball 15. By coupling the first coupling members 17 using
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The ball chain according to this embodiment can show the following effects. (1) Balls of the same
shape are formed at regular intervals along the total length 5 of the cord 14 of the ball chain 9 and the
coupling cords 19 and the shaft 24 of the coupling member 16. Therefore, the ball chain 9 can be

rotated arpund the pulle unlimitedly ta gerform a.slat elevation operatjon. (2) When a great pull
force xRy S e T Doyt (0 RE B o G A0 BRI R Bromrusion
73 and tirg {igitng hole 75 of the 10 coupling member 16 is broken. Accordingly, it is possible to provide
a fail-safe function of, when the endless edge of the ball chain 9 is caught on a dweller or another
mobile object Tiavinglircie noaotoaatiing th e i aindiod toeertseme thirsafeihe dbihendwe | kefifentd .

prevent damage to such as the pulley 12 with which the ball chain 9 is engaged. 15 (3) By refitting the

fitting protu§tany Dirtecte many17ie PScirimice e mpenvEdr ok tonmitg hietdrnets
e e S A L e R o

adopted where e Itting protrusion 7371S Inserte

coupling m@méﬁﬂiﬁg}ﬁéﬂfﬁ%m @0 perpeasicalanie tharxtending direslionRhibe caurling eqed 19.

As a result, it is possible to fit the fitting protrusion 73 into the first coupling member 17 by a slight
operatiorpidiey, 82 welliasitedlytao pestditaeat Slaldaigvatoeri@peld thexfitting protrusion 73 in the first
coupling member 17. (5) A tool or the like is not required when fittirég the fitting protrusion 73 into the

25 fitting (RbI&VASThEcBFEmE DU i§Q368sBIete A I JeroRA laR WhdriissnisfaRBES Ity the Batlchain

9 and an gperatjon of refitting the fitting protrusion 73 into the fiftin e 75, [0110] Theabo
emboc R LAt SR L N A BUSTRE 7 R e o B e b g
pa_lri(i8 %%Bﬁﬂ‘-@ 'H?éh%é‘;”i@%%ﬁﬁyé@ﬂ rl%@%f@ﬁ@@m% f@%&i‘s@tﬁ)éniﬁ okaEE -d’Télﬂ'S;sﬁ?ée’ the
fail-safe function is not obtained. However, even when a great force is applied to the ball chain 9, the
ball chaifithistimt wilowech atice thns bers el geoid dth érdralb dearig théxpectigtiy onleodedtlldher
second coupling member 18 may be formed by molding the fittin

another mobile object moving in the room, cutting %he ball chain 9 to ensure the
safety of the dweller and prevent damage to such as the pulley 12 with which the
ball chain 9 is engaged.

15  (3) By refitting the fitting protrusion 73 into the fitting hole 75 after the fit
therebetween of the coupling member 16 is broken, the ball chain 9 can be easily
reconstructed as being endless.

(4) The configuration is adopted where the fitting protrusion 73 is inserted and
fitted into the fitting recess 72 of the first coupling member 17 in a direction

20 perpendicular to the extending direction of the coupling cord 19. As a result, it
is possible to fit the fitting protrusion 73 into the first coupling member 17 by a
slight operation force, as well as to obtain a sufficient holding force to hold the
fitting protrusion 73 in the first coupling member 17.

(S) A tool or the like is not required when fitting the fitting protrusion 73 into the

25  fitting hole 75. Accordingly, it is possible to easily perform an operation of
assembling the ball chain 9 and an operation of refitting the fitting protrusion 73
into the fitting hole 75.

[0110]

The above embodiment may be carried out in the following mode.

37



protrusions 23 at both ends of a cord of the same material as the cord 14. shank having a polygonal
section may be used as the fitting protrusion 23 in place of a round shank. The area of the coupling
surface between the 10 hemispheroid 15a and the hemispheroid 20 may be increased by inclining the

coupling syrfa ith respect to, the axis of the hemispheroid 15a and thg hemispheroid 20, The
couping E B BT R e SR e e R U oA el e bha i & 2

hoisting ¢RetaehisvIrePeRAer f emdbe heat RAX PbEAahatRRRAl RINH andLeHpedigtheeottom

rail, or on the intermediate portion of an operation cord. In this case, the coupling cords 19 of the first
coupling fagrsbéSid ciesewnandbeadnedd .of Hevwevstingwandwin eper gtioatcond; eaisdathpliiest to
coupling members 17 are coupled together via the second coupling member 18. Alternatively, the cord
14 of thetbechad @ﬂﬂﬁaaiﬁwew%@mfaﬂa&asmzmmoméﬁ@%m eRrafoteifgdaleme

fittin prcgrusion 23 is fitt?d(iliptql%a firsé itting part 21. [0111] (Method for Manufacturing Ball Chain 9)

The ‘ball AFaIrd" élc?@{&?glcng othis embodiment can basically be 25 manufactured through a process

similar to. thglofdbgolrll chiip B Recondingbia- thegfirgh gpnbadimsnh ethersoupldla e MpR! Itting
manufacturing process in step SA2 of Fig. 7 is performed using the following method.  Specifically, in
this embpdivhemns step BA 2 irohithesrsiepst SFdaodSHB kkovamie Rigutbial lees dbuplingdnefber 16
includes the %air of first coupling members 17 and the single second cmi_r;;ling member 18. Steps SF1

to SF4 refihaapRREsLH RaligaprrPRCRetidaso RSiHg ¢ertolrs fittintgPopisisiars2d in
process of manufacturing.the second coupling member,18; and the step SF6 relates to a procgss of
NEXHraP Lot g RIS o e Shebnds apfite Mo T oL PASeE (e

coupling ?he%?rsf)coupﬁr?g members 17 and the 56 er

Mawfacﬁg'&?ﬂéﬂl‘ﬁ@ﬁ%pﬂi@& MembrES Hemid ﬁé@@i@@@%é _%@iﬁ&%@b@bﬁﬁ@fﬁ the
polyester is knitted into the cord 19. In step SF2, as shown in Fig. 53B, the hemispheroids 20 and

coupling surface with respect to the axis of the hemispheroid 15a and the
hemispheroid 20.
‘The coupling member 16 having a fail-safe function may be provided on the
intermediate portion of a hoisting cord which is suspended from the head box of
15 a horizontal blind and coupled to the bottom rail, or on the intermediate portion
of an operation cord. In this case, the coupling cords 19 of the first coupling
members 17 are sewn on the ends of the hoisting cord or operation cord, and the
first coupling members 17 are coupled together via the second coupling member
18. Alternatively, the cord 14 of the second embodiment is sewn on an end of
20  the hoisting cord or operation cord, and the fitting protrusion 23 is fitted into the
first fitting part 21.
[0111]
(Method for Manufacturing Ball Chain 9)
The ball chain 9 according to this embodiment can basically be
25 manufactured through a process similar to that of the ball chain 9 according to
the first embodiment. The coupling member 16 manufacturing process in step
SA2 of Fig. 7 is performed using the following method.
Specifically, in this embodiment, step SA2 includes steps SF1 to SF6 shown

in Fig. 52. The coupling member 16 includes the pair of first coupling members
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10 precursors 21a of the first fitting parts 21 are outsert-molded on the cord 19. In step SF3, the cord
19 is cut at respective edges of the hemispheroids 20 and the precursors 21a of the first fitting parts 21
(the positions of arrows B of Fig. 53B) to obtain a structure shown in Fig. 5C. In step SF4, as shown in

Fig. 53DjttPe %rgt 1ftténgﬁglalit&si ggéLg %rglso%r%]%?ﬁ# @dggllgnrgﬂt%he f'htgng gt%les 7%19? tt%e gﬁe urfr?is%rtse % 25a.

I cpsS a
Thus, a structure shown'i ed, comp %ng of the manufacture ot the coupling

members,1{-434 154 (el Mae I SAFONE GAMRHBOHIGMbEFS1§ 1 Siep T haSROME a

coupling member 18 shown in Figs. 44 to 46 is 20 manufactured by injection molding. The second
coupling prendsay 18 melndeacharshaftthe avetthedfittngpiiagusiensi@d pr8videtiathetk tepd SBHthe
shaft 74. The fitting protrusions 23 and the shaft 24 may be integrally molded from synthetic resins
having diffPERE rgloiti®S Orelfisod LU RIS ketic ¢aviRlin gsae rapaTs fittihgpfotlegisfs@adand a
soft gynth%'glc (lagin iseus%% fcg{ he 25 shaft 24. [0114] (2-3) Coupling First Coupling Members 17 and
Second eougﬁnggl\}ilémrger 18w step SF6, the first coupling members 17 and the second coupling
member {F argy disposed as shown in Fig. 44, and one first coupling member 17 is fixed to the second
coupling member 18 by inserting one fitting protrusion 73 of the second coupling member 18 into the
fitting req@ss J7RMahthéatitsirgiogping trémeliig. baebdeerseitfy, the other first coupling member 17 is
fixed to the second cou%ling member 18 gy inserting the other fitting protrusion 73 of the 5 second

coupling meniBef tePimb tha fitihgWardad 12 ctine RSTSUGIhG TrRAMRStEY IF hRittrSHYRIREFig.
43, a structure where the pair of.first coupling members. 17 the,second coupling.me r 18 are
P o i o et ol it b b kR o e

10M¢hile B}%éi{ﬁts%%piillﬂ M@?f&%ﬁﬁfi‘ﬂ %?%Qﬁdaﬁ%‘wﬂﬁgemefﬁgﬂé@ SrerreuRied tpg_etf_]@{ to
form the coupling member 16 in this embodiment, these coupling members need not necessarily be

coupled &igetts 3T hhtisottte feis afwwoaplieg plee tivet edgpling mienibensidFlanditis 8€cand abuepling
member 18 (step SF6 in this embodiment) can be omitted. . )
precursors 21a of the first fitting parts 21 (the positions of arrows B of Fig. 53B)
to obtain a structure shown in Fig. SC. In step SF4, as shown in Fig. 53D, the
first fitting parts 21 are formed by drilling the fitting holes 72 on the precursors
15 25a. Thus, a structure shown in Fig. S3E is obtained, completing of the
manufacture of the first coupling members 17.
[0113]
(2-2) Manufacturing Second Coupling Member 18
In step SF5, the second coupling member 18 shown in Figs. 44 to 46 is
20 manufactured by injection molding. The second coupling member 18 includes
the shaft 74 and the fitting protrusions 73 provided at both ends of the shaft 74.
The fitting protrusions 23 and the shaft 24 may be integrally molded from
synthetic resins having different rigidities. In this case, a hard synthetic resin
is used for the fitting protrusions 23, and a soft synthetic resin is used for the
25  shaft 24.
[0114]
(2-3) Coupling First Coupling Members 17 and Second Coupling Member 18

In step SF6, the first coupling members 17 and the second coupling member

18 are disposed as shown in Fig. 44, and one first coupling member 17 is fixed to
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15In the case where the multiple coupling members constituting the coupling member 16 are not
coupled together in the process of manufacturing the coupling member 16, there may be included a
step of manufacturing a looped ball chain 9 by coupling, via the second coupling member 18, the first

coupling members 17 disposed at both ends,of the ball chain 9 whjch.is formed by. fixi 0th
e S B e o A ST e OB O S Erhcdient

coupling member BT portion 9a-an IC e’loop

Figs. 54 gadRRrishepig.sonpkingaempen 46,0t Bsixth spbediment ph thy halkchgit 9edaplitie
coupling member 16 of the ball chain 9 according to this embodiment is similar to that of the fifth
embodineehirbtarm3 .of thebitiog stitistutd bettteanfinetficstugolipnmrameerl 177 ianfiteé sectne

coupling member 18. However, the coupling member 16 of this embodiment includes two pieces: the

first couptPRP@rRBERINBaMsHHREritH PredBssTingh o sBE5 I HEH MG HrarinBr 18 RAVIRE the
fitting protruséio% 7§Ocorlf1i§#;?g t(I)n %% ltittfg i?t? Oth fitti? | FeCess gZSSIn,}?s gfs&eectﬁtpset cguplirll
menber 18 0F this @mBodimént 18 Similarto that of the Tirst émbodithent and can be manutactured

using a medhedsimitar torihakofdgedirshambrdiment Mlote tiahdedhis RBRIIMRNT NS iRt
coupling member 17 has the fitting recess 72, and the second coupling member 18 has the fitting
protrusioooi langordmgligetise 5€cand chuplseroreinbenpdiisgmarufdeturé® imstefis SC1acesE3 of
Fig. 9, the first coupling member 17 is manufactured in steps SC4 to SC7, and then the first coupling

member QtSHAIRPERERR GUBRIG e the: TraafastistebeeeriPliag 2eshe[0197] (Seventh

Embodinr The ball chain 9 of a seventh embodiment of the present invention will be described
with reference lo Figs. 56 to 61. The configuration and manufacturing method of the ball chain 9 of this

15 ?d_inbOdimeWFﬁlé"’fﬂ@rﬁ?ﬁ‘%%ﬁfﬁg_E'i‘ié‘?r%@?@dim%&Lﬂk@f@éd%{@&mlﬁg‘%éﬁ*ﬂﬂ%ﬂh&
hemispheroids 15a of the ball chain portion 9a and the hemispheroids 20 of the first coupling members
41 are ceupledtggetheoge thethiodembatienent Wonglimgodrds 14ciof thes ath bbdimportiothesand
coupling cords 19a of the first coupling members 41 are coupled together in this 20 embodiment, as

shown incPigPEB.ETRE Mg SsREEH RASMREH ARG CiPBRlaG (GastE emboidirkhtishrs tem as
that of f[hgothir?i eml% girﬁgn . Hereafter, a me hordsf I angf%gtgrin the bgg chﬁilq gr?}cetrhril%er 18
embodimentivill Be g‘escrlgedp.(wﬁgﬁl\)irel&o or I\aIanu acturing %egﬁ?gﬁam }3 g

(step SF6 in this embodiment) can be omitted.

15 In the case where the multiple coupling members constituting the coupling
member 16 are not coupled together in the process of manufacturing the
coupling member 16, there may be included a step of manufacturing a looped
ball chain 9 by coupling, via the second coupling member 18, the first coupling
members 17 disposed at both ends of the ball chain 9 which is formed by fixing

20 the coupling member 16 to the ball chain portion 9a and which can be looped.
[0116]

(Sixth Embodiment)
Figs. 54 and 55 show the coupling member 16 of a sixth embodiment of the
ball chain 9.

25 The coupling member 16 of the ball chain 9 according to this embodiment is
similar to that of the fifth embodiment in terms of the fitting structure between
the first coupling member 17 and the second coupling member 18. However,

the coupling member 16 of this embodiment includes two pieces: the first

coupling member 17 having the fitting recess 72 and the second coupling
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25As with that of the third embodiment, the ball chain 9 of this embodiment can be manufactured in
accordance with the flowchart shown in Fig. 7. Hereafter, portions different from the third embodiment
will be mainly described. [0119] (1) Manufacturing Ball Chain Portion 9a In step SAL, the ball chain
portion 9a is manufactured. The ball chain pagrtion 9a can be manufactured using the same.method as
the frot ENTURIeL AT PR, hE) BP0 T A P EAhA0 e80TSR Bk, the
coupling ypggaRer;6 Ismaf}ﬁf@qte%%c%p%ﬂéca%a@%%_%fﬂ@eﬂef@tepstﬁ@ I PIERROUHY iRdFig.
57. The coupling member 16 includes the pair of first coupling members 41 and the single second
coupling sienihertd 2hStepsth d Ifitcs b 3etaiente atpracksa wiaanatacfaig tbé tisnacougthngd
members 41; step 534 relates to a process of manufacturing the second cou%lin member 42; and the

step 5J5FHNHES kP 4 pAdRisE6t BsthRnghAL firsoupifyridabeiz hinsahedensnd, dhipiingt

member 42. [Q121] (2-1),Ma cturing First Couplin ber 15In step SJ1 shown in Fig.
oA e SHBLAE BRI b kB B G BT e e ng SE3IEE colpTinmihes
fitting parfg ﬁ@ﬂ%@ﬁt‘@ﬁiﬂg ﬁﬁcﬁ&%@iﬁﬁeﬁjﬁﬁwgﬂq@icﬁﬁg égcﬁﬁé%}ﬁi@l{h@%éﬁﬁ)épq i?'i@th of
the cord 19 between the front end of the fitting protrusion 45 of the first fitting part 43 and the coupling
ball 44 isapprofictatedyl haif ftepksta@de toe®ednothe'i20 8djahenfitwod baliplihgmileendsrd 17. This
portion serves as the coupling cord 19a of the first coupling member 41. The balls 44 can be omitted.

In this cadRhdashglsdriths ey D6 Hetve¥ninhandjbieent the firstronghatsmsenahet b/aaBfgth of

approximately half the distance between adjacent alls 15 on the mai rd 14. In step 5J3,
e cord TS Ao C UK o R oo e Oae R i RS o1 i 508 of the
firsy fjttingonaytg 43 to obtain a structure shown in Fig. 59C. Thus, the manufacture of the first coupling

members 41 is completed. [0122]
(Seventh Embodiment)

The ball chain 9 of a seventh embodiment of the present invention will be
described with reference to Figs. 56 to 61.
The configuration and manufacturing method of the ball chain 9 of this

15 embodiment is similar to those of the third embodiment but differs therefrom in
that, while the hemispheroids 15a of the ball chain portion 9a and the
hemispheroids 20 of the first coupling members 41 are coupled together in the
third embodiment, coupling cords 14c of the ball chain portion 9a and coupling
cords 19a of the first coupling members 41 are coupled together in this

20 embodiment, as shown in Fig. 56. The fitting structure of the coupling member
16 of this embodiment is the same as that of the third embodiment. Hereafter, a
method for manufacturing the ball chain 9 of this embodiment will be described.
[0118]

(Method for Manufacturing Ball Chain 9)

25 As with that of the third embodiment, the ball chain 9 of this embodiment
can be manufactured in accordance with the flowchart shown in Fig. 7.
Hereafter, portions different from the third embodiment will be mainly described.
[0119]

(1) Manufacturing Ball Chain Portion 9a
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(2-2) Manufacturing Second Coupling Member 42 In step SJ4, the second coupling member 42 is
manufactured. The second coupling member 42 can be manufactured using the same method as the
third embodiment. [0123] 5 (2-3) Coupling First Coupling Members 41 and Second Coupling Member

42  In step 5J5, the fi oyplin ers 41 and the second coupling membey.42 are.coupled
togethor. The EodStig Dot R PG e G e A e BTt ool b

can be aghjaysH dsing 18 Sammmeibadrad iy errbedimeriHMCALthe MBS IRheMPIINg

members 41 and the second coupling member 42 are coupled together to form the coupling member
16 in thigsmdoigymeht, these coupling members need not necessarily be coupled together. That is, the
step of coupling the first coupling members 41 and the second coupling member 42 15 (step 5J5 in
this emb%ﬁﬁ@it) can be omitted. [0125] In the case where the multiple coupling members

congﬁtituti E{)Ie £ ggg?rrirrlle erl arel(\]{rlnot outlpliag together in the process of manufacturing the
p ,

coupling Ymember ere grnqa?)(/)gg ncuded & gep of manufacturing a looped 20 ball chain 9 by

coupling, via the seGoNShcoURiBL-BIERIRES 4RethBdiFst Gouplingnembercal dispessitatipotbrepds of

the ball chain 9 which is formed by coupling the coupling member 16 to the ball chain portion 9a and
which ca8A2 [bogded 016025 $3) IMan 8dSusingvBalli Chaig. 957 .1n $iep 5AR pditoppedtndiechatm O, or
ball chain 9 capable of being looped is manufactured. In the process of manufacturing the coupling
member HE1H9spEaHLRREhAIN T & maHRiRE /e iR thdilipie ottt RedenBerorEnsaiuBHE &he

coupling memer 1.e cpupled igaper; 2 ballohayy % cpRsble o heind SR s mafachiGY
10  coupling members 41; step SJ4 relates to a process of manufacturing the second
coupling member 42; and the step SJS relates to a process of coupling the first
coupling members 41 and the second coupling member 42.
[0121]
(2-1) Manufacturing First Coupling Members 41
15 In step SJ1, as shown in Fig. 59A, fiber such as polyester is knitted into the
cord 19. In step SJ2, as shown in Fig. 59B, the first fitting parts 43 and the
balls 44 are outsert-molded on the cord 19. As shown in Fig. 59B, the length of
the cord 19 between the front end of the fitting protrusion 45 of the first fitting
part 43 and the coupling ball 44 is approximately half the distance between the
20 adjacent two balls 15 on the cord 14. This portion serves as the coupling cord
19a of the first coupling member 41. The balls 44 can be omitted. In this case,
the length of the cord 19 between the adjacent two first fitting parts 43 is set to a
length of approximately half the distance between the adjacent two balls 15 on
the main cord 14. In step SJ3, the cord 19 is cut at edges of the first fitting
25 parts 45 (the positions of arrows B of Fig. 59B) of the first fitting parts 43 to
obtain a structure shown in Fig. 59C. Thus, the manufacture of the first
coupling members 41 is completed.
[0122]

(2-2) Manufacturing Second Coupling Member 42
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Specifically, step 5A3 includes steps SK1 and 5K2 shown in Fig. 58. In step SK 1, the ball chain
portion 9a is cut near the midpoint between adjacent 5 two balls so that the loop length of the ball
chain 9 becomes the desired length. In an example, the ball chain portion 9a is cut at two positions as

shown by dotted lines A.gf Fijg. 60A to obtain a structure as wn in Fig. 60B. The h?,LIlchain ortion
A L SR Rk U R vt el

between adiangnt e halisr 1eate fomethah Rt eads b e halkehain PRIUIMHOs ITrRNaE]

example, after forming an end of the ball chain portion 9a into the coupling cord 14e during outsert
molding, ¢hebloalicteain. portion 9a, in step SK1, may be cut at one position as shown by a dotted line A
of Fig. 61A to obtain a structure as shown in Fig. 61B. [0127] 15In step 5K2, the coupling cords 14e
disposed%ﬂgéﬂh ends of the ball chain portion 9a and the coupling cords 19a of the first coupling

e IS SSs Rase e oulbe nehos s e g e T

cord oapling mém may be couplad togetiver by hsert € coupling cord 14e

and the COUD'i‘?ﬂs‘%@W 5139,i%@ik@@%‘fﬂi@@’n@ﬂ%@@%@&‘%%@@%@%ﬁﬁﬂ%@%@ﬁ
swaging member in a state where the coupling cord 14e and an end surface of the coupling cord 19a
are in coffactnwittpeguibdttege Byemarlfectonglin ghisetsgea hhk dihain can hiérmghtaiestheterelthe
balls 15 and the adjacent balls 44 are at a predetermined distance from each other just as the adjacent
balls 15 &ERErAEEARIABVIRIEHBEC DD THIRIoMIR S AF Biepestarnias ism §amermrinedLsuch
as Weldin[%, b,&qgg%]hqgg X Wén .[0128] A looped ball chain 9 or a ball chain 9 capable of being
looped is obtaine rough the above-mentioned steps, completing the manufacture of the ball chain 9.
[0129] [mltju«p] case where the multiple coupling members constituting the coupling member 16 are
not coupled together in the process of manufacturing the 5 coupling member 16, there may be
included a steWy bilmahefdotstingapbiope dileat ntresnddl byrod upln g eviert eceegohid g ouptimgenetber
42, the first coupling members 41 disposed at both ends of the ball chain 9 which is formed by joining

the coupfii§ FerRed 1688trer JQIfeREIthS foN BHRA MSRALE P sB e aMEPso R EitreRe

Embodimenr':ij ~igs. 62 tq 67 show.an eighth embodiment of the#J Il chain 9. In the ball chain 9.of
e oo bagblige et e AR TN SO BE L NEPREAR . THRdNE pR SISO

tehrﬁ gggiorln %q]iﬁsrl]@lﬁgefﬁeH@%V%dBﬁ@g'hﬁaﬁ%%%f s gmpadisngetaitigre fiepthataking dird o
15  (step SJ5 in this embodiment) can be omitted.
[0125]

In the case where the multiple coupling members constituting the coupling
member 16 are not coupled together in the process of manufacturing the
coupling member 16, there may be included a step of manufacturing a looped

20  ball chain 9 by coupling, via the second coupling member 42, the first coupling
members 41 disposed at both ends of the ball chain 9 which is formed by
coupling the coupling member 16 to the ball chain portion 9a and which can be
looped.

[0126]

25 (3) Manufacturing Ball Chain 9

In step SA3, a looped ball chain 9, or ball chain 9 capable of being looped is
manufactured. In the process of manufacturing the coupling member 16, a

looped ball chain 9 is manufactured if the multiple coupling members

constituting the coupling member 16 are coupled together; a ball chain 9
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15 that while the single coupling member 16 and the single ball chain portion 9a are fixed to each
other to manufacture the ball chain 9 in the third embodiment, the two coupling members 16a, 16b are
fixed to first and second ball chain portions 9b, 9c to manufacture a single ball chain in this

embodiment, [[g)lleSszgHerea er thc'is embodim%%t will QF dfes[%ribed in more detail Figa.tr63 shows

an opera?%ﬂaapparatus%r% Or26htarbithg. 1R %%Toeera ion a%pg?é%gs{nagpﬁﬁ]lggl?f 1818 aetagl())/

supported Ry Accpesetiattached to an edge of a head box. [0132] 25The endless ball chain 9 is
engaged with the pulley 12. A guide 64 for preventing the ball chain 9 from dropping from the pulley 12
is formed on tBpeadallysostspo AR id fomasyat ¢ps fBKdy d2do3iehirsth w61 83 Heghind thdball
chain 9, the bottom end of the guide 64 extends to near the bottom edge of the pulley 12 along the

outer pefRrafsliiee SRt paiey R iRROMING &' gliBedn e aiRaiprdtidecRifdacent
bea‘%‘”%ﬁ? §§e ts'oﬁ‘ock%é”t“ ﬁé‘?o??zog%%f‘%{?hgoﬁ'gﬁ%%%ﬂgﬁ%%wé‘ from,the %(i)'a'r%yd%%ir%ﬁ“f‘e%o gration,

o) X
5 one en all chain 9is pu h O down apliGUEN toward Iheide O e Toom, as shown by

a chain lipg %F&éﬁﬂ@“%ﬁ%n%&ﬁ“&?lﬁﬁﬂ?ﬁo%@im@%bﬁé Qﬁ?faéif‘%m)e ﬁ’@giﬁ*&'ﬂ@ %§r§ﬂ@9ﬁ”‘6§ed to
slats via a slat elevator and a slat angle adjustment apparatus disposed in the head box to raise or
lower thelsitttscbtiadjst thesigt a0dietdl OXE3h] a sthedialtelains®isvorineRigs 66ig ehtle $sably

coupling it at two positions using the cog}eélsing members 16a, 16b. As shown in Figs. 63 and 64, the
interval BEtRERRHE RBUIAAG PniBerdclba, Mo R hcAaHRLNRrPEAE b hE_BlIMIAd FREHbers

16a, 16bo%n§8191§gx\ivr¥1%m%7%gﬁyt}l%’ ngt%trggé T: \Szvgg}l adjacent two balls 15 are formed at

10  both ends of the ball chain portion 9a. In another example, after forming an
end of the ball chain portion 9a into the coupling cord 14e during outsert
molding, the ball chain portion 9a, in step SK1, may be cut at one position as
shown by a dotted line A of Fig. 61A to obtain a structure as shown in Fig. 61B.
[0127]

15 In step SK2, the coupling cords 14e disposed at both ends of the ball chain
portion 9a and the coupling cords 19a of the first coupling members 41 are
coupled together. The coupling method is not limited to a particular one. The
main cord 14 and the first coupling members 41 may be coupled together by
inserting the coupling cord 14e and the coupling cord 19a into a known hollow,

20 tubular swaging member and then swaging the swaging member in a state where
the coupling cord 14e and an end surface of the coupling cord 19a are in contact
with each other. By manufacturing in this way, a ball chain can be obtained
where the balls 15 and the adjacent balls 44 are at a predetermined distance
from each other just as the adjacent balls 15 are separated from each other.

25 This joining may be performed using other methods such as welding, bonding,
and sewing.

[0128]
A looped ball chain 9 or a ball chain 9 capable of being looped is obtained

through the above-mentioned steps, completing the manufacture of the ball
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15 engage therewith. The coupling members 16a, 16b have the same configuration as the coupling
member 16 of the third embodiment. [0136] In the ball chain 9 thus configured, balls of the same
shape are formed at regular intervals along the total length of the cord 14 and the coupling cords 19 20
of the couBIin embers 16a, 16b. Therefore, the ball chain 9 can be rotated around the pulley 12
unlimitecffy.at ] Next, effects of a horizontal blind including the ball chain 9 thus configured will be
describe hown in Fig. 63, by operating the ball chain 9 suspended 25 from the pulley 12 to rotate
the pulley 12, the slats are raised or lowered, or rotated. [0138] At this time, none of the coupling
members 16alrl6hdéscangagdct veitthit erpuiltéy] & 2;cr pissh omeni g &g stitertione ke cgagdthyith
the pulley 12, the other is not engaged with the 12. [0139]  If the endless edge of the ball chain 9
trips is cROGARAT a HvelEs drein ABIPHEhIlOSRIBEr afd, toiceRiinpts Sthef hENEHAfA T Hullethdown

obliquely toward 5 outside of room as shown in Fig..64, a pull force F works on both ends of the
pall e SRR PRI o Brae o e oAt & StERets f d

me, if no e of %%%uapqlr%r%lgm%(la?gq%a, 16b

is engaged vith tha RHigY Ry stiigastRneref tae cauRiBg pIemhaEIBar 18D individed c/aaghﬂ\gn 10

in Fig. 64, in a state where the coupling member 16a is engaged with the puliey 12, the pull force F
works omtieerthide ¢dgdi §dasaadad pratfhuciotsl@bthkethe i dleyihX) kihitls diffarit ok tyej pidlifggce F
to work on the coupling member 16a. Although the coupling member 16a is difficult to divide, the

coupling FRERBBPLERISATIRS thPrihe Hun Ripdedhaiideoiéosbdping fnemisdt £ap iBhdpored.
[0130]

10 (Eighth Embodiment)

Figs. 62 to 67 show an eighth embodiment of the ball chain 9.

In the ball chain 9 of this embodiment, coupling members 16a, 16b have the
same structure as the coupling member 16 of the third embodiment. However,
the ball chain 9 of this embodiment differs from that of the third embodiment in

15 that while the single coupling member 16 and the single ball chain portion 9a are
fixed to each other to manufacture the ball chain 9 in the third embodiment, the
two coupling members 16a, 16b are fixed to first and second ball chain portions
9b, 9c to manufacture a single ball chain in this embodiment.

[0131]

20 Hereafter, this embodiment will be described in more detail.

Fig. 63 shows an operation apparatus for a horizontal blind. In this
operation apparatus, a pulley 12 is rotatably supported by a case 61 attached to
an edge of a head box.

[0132]

25 The endless ball chain 9 is engaged with the pulley 12. A guide 64 for
preventing the ball chain 9 from dropping from the pulley 12 is formed on the
case 61 so as to extend from over the pulley 12 to behind it.

[0133]

Behind the ball chain 9, the bottom end of the guide 64 extends to near the
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15 engaged with the pulley 12. [0141]  Similarly, when the coupling member 16b is engaged with
the pulley 12, the coupling member 16a is not engaged with the pulley 12 and is therefore divided. Fig.
65 shows a case where the ball chain 9 is not guided to below the pulley 20 12 by the guide 64, and

e bl L i HgPSpTEd fom lhsigseliie e bl peim o ez e

8 cr
case, the ball chain ength of approximate e

circumfe@ggaldﬁq%@ {ae Rulle 42 WRESFIRDYrRRSAURING BEAMNEISHR 16BfIA positioned
othe

away from each r by a distance exceeding half the 25 circumferential length of the pulley 12.
Thus, wHén 84 pull force F works on both ends of the ball chain 9 in the direction of arrows, one of the
coupling members 16a, 16b is divided. [0142] As shown in Fig. 62, the ball chain portion 9a is fixed to

i
respective end$6fPfHd eBabhi R Mhwape RaEs @QM{%ﬁ’éoénsbaﬁrfdlﬂ)]ﬁYc}%in AOENDBRETAEEM the
respective other ends therenf A second ball.chain portion 9¢ has a length exceeding half.the

: O e R R e o R B 8155 86 ane

circumfePe%?igﬂength of the pulley we e coupling'member

the COUDFBerﬂ‘,eﬁl,b§hé%5‘o%xseéﬂ§ibﬁﬁﬁ%eiﬁifF#&I"‘@B@““RUﬁJI@HﬁQQSP%H@lﬁﬁ)ﬂﬂe%r (O3 43hdeRall
e

chain 9 thus configured can show the following effects. (1) When a great pull force exceeding a normal
pull forceoiseapplieg th¢hbdiaithhaim 9, satddashemnei tieith d cclplisn yraeantlerts déaaiGh aad beskeliably
divided. 10 Accordingly, when the endless edge of the ball chain 9 is caught on a dweller or another
mobile oBfe8isRAIHg AR RBRATRISHEPRSe UidE thland BREADIRISE 185dP¥ieE shtheladtipling
members 116:3%6?{ en U{eatrglelgafety of the dweller and prevent damage to such as the pulley 12
with which thesball chain 9 is er%aged. 15 (2) By making the interval between the coupling members
163,)16bjgquadjto or larger than the length of the ball chain 9 which is engaged with the pulley 12, at
least one of the coupling members 16a, 16b can be divided when a large pull force works on the ball
chain 9. The ball chain 9 is formed as being endless by coupling it at two positions

using the coupling members 16a, 16b. As shown in Figs. 63 and 64, the
interval between the coupling members 16a, 16b is set such that when one of the
coupling members 16a, 16b engages with the pulley 12, the other does not
15 engage therewith. The coupling members 16a, 16b have the same configuration
as the coupling member 16 of the third embodiment.
[0136]
In the ball chain 9 thus configured, balls of the same shape are formed at
regular intervals along the total length of the cord 14 and the coupling cords 19
20  of the coupling members 16a, 16b. Therefore, the ball chain 9 can be rotated
around the pulley 12 unlimitedly.
[0137]
Next, effects of a horizontal blind including the ball chain 9 thus configured
will be described. As shown in Fig. 63, by operating the ball chain 9 suspended
25 from the pulley 12 to rotate the pulley 12, the slats are raised or lowered, or
rotated.
[0138]
At this time, none of the coupling members 16a, 16b is engaged with the

pulley 12, or as shown in Fig. 63, when one is engaged with the pulley 12, the
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(3) The interval between the coupling members 16a, 16b when the ball chain 9 is 20 pulled out of the
pulley 12 through a guide member such as the guide end 64a is set to a length equal to or larger than
the sum of the total length of the pulley 12 and the ball chain 9 which is engaged with the guide

member from the pulley 12. Thus,.when alarge pull force works, at least one of the coupling members
16a, 16boé%lr? (les’d%clJ é%lgﬁfg gfyl/%a?%%gl%e interval between the coupling members 16a, 16b equal

to or larg ltggljl the circumferential length of the pulley 12, at least one of the coupling members 16a,
16b can be divided when a large pull force works. (5) Where the ball chain 9 is suspended from both

sides of the olfehperipiilersd pdgiooOftibeopllleirdih &3 shipwinsicdiig8Sotha Hevsitpheroxdso2Daf the
first couplingqmember 41 are welded to the hemispheroids 16a at the ends of the cord 15 in such a

manner TRRTHE PRIFFAI Batvden e BuRISH TG MatbeRAiB) 18P GLE B ARHTE Hha ke the
B TR R A A s TSR

members 6 vided whenala e WOrks. [

be carrieg Qut-indhse Hollowing medeichnEgeprdiare coupling parts may be provided, and the coupling
parts may be disposed at regular intervals. 10 .If one of the coupling members 16a, 16b is positioned

at the top@rf4@8 pulley 12 and the other is positioned at the endless edge of the ball chain 9, a
sufficient pull force may not work on any of the coupling parts when a dweller or another mobile object

moving in the%dﬂﬂi_ﬁiﬁértﬁq éﬁéﬁeﬁmésfstb&g%@%l«iﬂgs%eag@ﬁ,rﬂqé GredAPosRBEALRE m%ledmﬂing
members }1{% ég% :Ts] %’ﬁ%@s@b% t{lét)gﬁgﬂlg %@1%5%??%8?3% thell)éotalf%%?lg ﬁfl ‘t,rf&e 'II C aal%]?% .In the

rs ¢ wn
above-mB odiment, area o ace veen the hemisprierol a and the
heqﬂﬁphﬁﬁotqgoamgyrps inereasadby NElinipg Y1) iﬁi@%%gfa%é!\’ig‘éﬁgagﬁht%'ﬂﬁ Kis ﬁ{ﬂﬁ'@y

hemispheroid 15a and the hemispheroid 20. 20[{0145] (Method for Manufacturing Ball Chain 9) = The
ball chairl 9,atticergny tiotiois Envbodiwment ddne basidally deenafacid radghodngsiarpro2esefsiédar to
that of the ball chain 9 according to the first embodiment. The ball chain 9 manufacturing process in
step S APgHlley 12, but it is difficult for the pull force F to work on the coupling member
16a. Although the coupling member 16a is difficult to divide, the coupling
member 16b is divided by the pull force F, since the coupling member 16b is not
15 engaged with the pulley 12.
[0141]
Similarly, when the coupling member 16b is engaged with the pulley 12, the
coupling member 16a is not engaged with the pulley 12 and is therefore divided.
Fig. 65 shows a case where the ball chain 9 is not guided to below the pulley
20 12 by the guide 64, and the ball chain 9 is suspended from both sides of the
outer peripheral portion of the pulley 12. In this case, the ball chain 9 is
engaged with the pulley 12 with a length of approximately half the
circumferential length of the pulley 12. Accordingly, the coupling members 16a,
16b are positioned away from each other by a distance exceeding half the
25 circumferential length of the pulley 12. Thus, when the pull force F works on
both ends of the ball chain 9 in the direction of arrows, one of the coupling
members 16a, 16b is divided.
[0142]

As shown in Fig. 62, the ball chain portion 9a is fixed to respective ends of

47



25 Fig. 7 is performed using the following method. The ball chain portion manufacturing process in
step SA1 and the coupling part manufacturing process in step SA2 can be performed using methods
similar to those of the third embodiment. [0146]  Specifically, in this embodiment, step 5A3 includes

steps SG1 to 5G4 shown in Fig. 66, In these steps, two ball chain portions (the first,and second ball
ot P R R R 65 L P B et S RO o Bl

. 1X .
chain portions CERGWI N ’are manu ba gﬁam portion

9a ManUIRGIELELBIGE SIS GWIMBGITIANCE Wibod (P BRIEEHAgR (558t R0 BRIS anistereot

are formed into the hemispheroids 15a. Thus, the second ball chain portion 9b is obtained. In an
exampleettrebdlinghdinlfottien Gaca cife at twia b dsitigtis a$ shewpllyeyotiét linksodatikigly 7#ato
obtain the first ball chain portion 9b having a structure as 10 shown in Fig. 67B.  In step 5G2, the ball
chain poftitATYaImBAIRGR IR SRPBINEisTRGIE e predRteRfhdd forfftH PBRIECANAT O ed fbhding
to thg diameter ofltlrgeﬁptlﬂley 12,11%39 bot eTTs th%egf ?lé]%forrﬁed T&O the hemispheroids 15a. Thus,

the secoﬁéck?aqggham porﬁocnlré:c i obtained. IhHn exam eR & pall thain portion 15 9a is cut at

positions;gs $gpwn by dotted lines B of Fig. 67C to obtain the second ball chain portion 9c, as shown
in Fig. 67D. In step 5G3, the coupling members 16a, 16b and the first ball chain 9b and the second
ball chain 9c dtbalisplisddads $holunsircéidigi2yathd dime Stevmisiine foldsweihat ¢ffepestive ends of the

two coupling members 16a, 16b are 20 fixed to the hemispheroids 15a of one ball chain portion (e.g.,

second Hal HBroe) grept d@éﬁlg@a@%@q@éﬁﬁépgm%aétmlr&ﬁ&ﬁ%@@m@ﬁéﬁ@s%fq 0
R T S R R A G

first ball chain 0 all chain e of beinglooped is*obtaine

thrqygh the henaghienkeRed $iers 4repleting hetmandactueinidhr Rallighainy a daerdipg to
the method of this embodiment, the ball chain 9 where the two coupling members 16a, 16b are
separatedriaginezacto bikep bjprb prietéhgcanthe room, it is possible to divide the ball chain 9

at at least one of the coupling members 16a, 16b to ensure the safety of the

dweller and prevent damage to such as the pulley 12 with which the ball chain 9

is engaged.

15 (2) By making the interval between the coupling members 16a, 16b equal to or
larger than the length of the ball chain 9 which is engaged with the pulley 12, at
least one of the coupling members 16a, 16b can be divided when a large pull
force works on the ball chain 9.

(3) The interval between the coupling members 16a, 16b when the ball chain 9 is

20 pulled out of the pulley 12 through a guide member such as the guide end 64a is
set to a length equal to or larger than the sum of the total length of the pulley 12
and the ball chain 9 which is engaged with the guide member from the pulley 12.
Thus, when a large pull force works, at least one of the coupling members 16a,
16b can be divided.

25 (4) By making the interval between the coupling members 16a, 16b equal to or
larger than the circumferential length of the pulley 12, at least one of the
coupling members 16a, 16b can be divided when a large pull force works.

(5) Where the ball chain 9 is suspended from both sides of the outer peripheral

portion of the pulley 12 as shown in Fig. 65, the hemispheroids 20 of the first
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easily manufactured. [0148] In the case where the multiple coupling members constituting the
coupling member 16 are not coupled together in the process of manufacturing the 5 coupling member
16, there may be included a step of manufacturing a looped ball chain 9 by coupling, via the second

coupling member 42, the first coupling members 41 disposed at both ends of the ball chajn 9 which is
formed 15 OB b AES et o AR o R ok b e aa Qi

aa cor
ng the coupling members Chain portions an can pe

looped. HHOIAQL ch T enliahke b RRRITH AR BeERRd Rath RN PEHBIN bf BIRUIRRIURSH

cutting the ball chain portions 9a of the same length. Alternatively, the second ball chain dc may be

manufacturedlbycsepatatgyptdpatirgdfbtieclvancporfire & hbvanmpalretdtiviety phdielendh tBy
manufacture the second ball chain 9¢c and 15 cutting that ball chain portion 9a.  Alternatively, the

second RAUNAREOBUREYy DEAIRIARIAY B detsdrome|aihEp CABRIEME ARsERLETS diGrdthl BRds of

the %ord 14 frBren Gresin In.this case, the Clllltgxégcséte can be omitted, making the manufacture

effiC|ent.%%rnatl\}efy,qﬁe‘%%%%n% aé’ﬁ%r%fn may be manufactured by outsert-molding 20 the

hemisphesqigfi5a at one end of the cord 14 from a resin and cutting the other end. In this case, the
number of cutting steps can be reduced. [0150] (Ninth Embodiment) Figs. 68 to 72 show a ninth
embodiment Grhieeatallyehantth Anddetcopling memiset @6 oithehbalbdbamn@ ahthie embodiment has
the same structure as that obtained by fixing the two cou%ié}? members, 16a, 16b, of the eighth

embodinidMIRSIRE SeebREPaPEREIPRSHION Y. RE BIRIRE tRE EotfiriP Hieise Pes st PARY be
embodimdant has Eﬁwa?tdividalble.fit%@][g\]g}ructures, and each fitting structure is the same as that of the

nent. 2 'Specttically; the ¢

third embBoaimen coupling member 16 of this embodiment includes the pair of

firsﬁ@"”D'ﬂFGﬁ%%‘?Qﬁ@ é&ﬁﬁﬁ@fiﬁwﬂ%ﬂ@q fest iigifj‘g : &@d@wmtt@wgmﬁefﬁm%@zat an
end thereof, a third coupling member 91 having the first fitting parts 43 at both ends and having a
length ofdradf thenotldineis positioned at the endless edge of the ball chain 9, a sufficient
pull force may not work on any of the coupling parts when a dweller or another
mobile object moving in the room trips on the endless edge. For this reason, the
interval between the two coupling members 16a, 16b is preferably intervals other
15 than half the total length of the ball chain 9.
-In the above-mentioned embodiment, the area of the joining surface between the
hemispheroid 15a and the hemispheroid 20 may be increased by inclining the
joining surface with respect to the axis of the hemispheroid 15a and the
hemispheroid 20.
20 [0145]
(Method for Manufacturing Ball Chain 9)

The ball chain 9 according to this embodiment can basically be
manufactured through a process similar to that of the ball chain 9 according to
the first embodiment. The ball chain 9 manufacturing process in step SA3 of

25 Fig. 7 is performed using the following method. The ball chain portion
manufacturing process in step SA1 and the coupling part manufacturing
process in step SA2 can be performed using methods similar to those of the third

embodiment.

[0146]
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5 circumferential length of the pulley 12, and the pair of second coupling members 42 including a pair
of second fitting parts configured to the first fitting part 43 of the first coupling member 41 and the first
fitting part 43 of the third coupling member 91, respectively. Hereafter, a method for

manufacturin%them 1(I:Ia airi1r19t%fighi?n m| ldiré}?pt ]F,g ! b\bfi%%?cr' esdé T|‘§ ?I{c i 4QS fothis
embodiment CaA DASICAIR’BE manutac uredrbsing? ePsBMa method as Eﬁgsthlr embodiment The

coupling jRempberskd MaNYiRcHNIREPOCERS b IER-RAZObEIGidHS patiormed ysingdbedaliowing
method. 15Specifically, in this embodiment, step 5A2 includes steps SH1 to SH8 shown in Fig 71. The
coupling chexitb@ot i arsudies Seespainaf finsFigupMgneembensfatttireghair of second coupling
members 42, and the single third coupling member 91. Steps SH1 to 5H3 relate to a process of
manufacf@rlﬁg? the first coupling member 41; steps 5H4 relates to a process of manufacturing the

secand 20 coupling m er 42: steps SH5 to 5H7 relate to a process of manufacturing the third
B S S T R P S R L B A g

. a
coupling memaper step a process or coupling coupling members

41, 42, 93 [BHakHR: 1 MaAcHTIRe i S Bipbing, Membsssit Ra S he fralrourling mrmherp4 1

are manufactured by performing steps SH1 to 5H3 using methods similar to those in steps SE1 to 5E3
of the thittheméodspérird0d 52]52-2) ary faetusiego@ecbat ChajplingppMémnb@b 42 obtdinedecdnd

coupling members 42 are manufactured by performing step SH4 usin%a method similar to that in step
SE4 of tids¥a @Rk dikfeRelioghgjn portion 9a is cut at two positions as shown by dotted

lines A of Fig. 67A to obtain the first ball chain portion 9b having a structure as

10 shown in Fig. 67B.

In step SG2, the ball chain portion 9a manufactured in step SA1 is cut to a
predetermined length (ball count) corresponding to the diameter of the pulley 12,
and both ends thereof are formed into the hemispheroids 15a. Thus, the
second ball chain portion 9c is obtained. In an example, the ball chain portion

15 9ais cut at positions as shown by dotted lines B of Fig. 67C to obtain the second
ball chain portion 9c, as shown in Fig. 67D.

In step SG3, the coupling members 16a, 16b and the first ball chain 9b and
the second ball chain 9c are disposed as shown in Fig. 62, and the
hemispheroids 20 at respective ends of the two coupling members 16a, 16b are

20 fixed to the hemispheroids 15a of one ball chain portion (e.g., second ball chain
9c).

In step SG4, the hemispheroids 20 at the respective other ends of the two
coupling members 16a, 16b are fixed to the hemispheroids 15a of the other ball
chain portion (e.g., first ball chain 9b).

25 A looped ball chain 9 or a ball chain 9 capable of being looped is obtained
through the above-mentioned steps, completing the manufacture of the ball
chain 9.

According to the method of this embodiment, the ball chain 9 where the two

coupling members 16a, 16b are separated from each other appropriately can be
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(2-1) Manufacturing Third Coupling Member 91 5In step SH5, fiber such as polyester is knitted into the
cord 19. In step SH6, as shown in Fig. 72A, the balls 44 and the first fitting parts 43 are outsert-molded
on the cord 19. Each first fitting part 43 includes the fitting protrusion 45, which is a solid body. In step
SH7, the cors 19 ig cu};aatter}da of the first fitting parts 43 (the positions of arrows B of Fig. 72A) at both
ends 10 fiferenf 16 Obtain a structure shown in Fig. 72B. Thus, the manufacture of the third coupling
member @ igggompleted. The number of balls 44 is adjusted according to the diameter of the pulley 12
as appropriate. [0154] (2-4) Coupling First To Third Coupling Members 41, 42, 91 15In step SHS, the
first to third cduptihg nzevabels4d th2, fih#tipoupiepliagethem bhescoophngation ghibectinspintdird
coupling members 41, 42, 91 can be achieved using the same method as the third embodiment. By

performifBaRPEBo& nfdistidHld sripRlafe toreiltaEtiie hthaEoGRty MhemBE B HaViHga the

configuration shown in Fijg. 69 j mpleted. 20[015 hile the first to third coupling members 41,
12, 91 e G forthohe Bty Mt B R S RtE TR
member%aﬁe@&mhr@q@;s%@m Hﬁg%fﬁ%@_@@ﬁlﬁ{d@lﬁﬁtﬁiﬁéerﬁ%%?%"PHeﬂTFrQ’E%é‘&B’liE‘i’g
coupling members 41, 42, 91 (step SH8 in this embodiment) can be 25 omitted. [0156] In the case
where thenemlbples cbliplisg osenhzerb atinstiatingfthkcbaplich aerfbehichaie fmtroedpled ficdgether in
the process of manufacturing the couplin%member 16, there may be included a step of manufacturing

a loopedtH8 (a0 #iS Viaané QRdentheobalinghabmbersiansfa u Rl st RgCAR mber

91, the fipsé ¢ou g g members 41 disposed at both ends of the ball chain 9 which is formed by fixing
the coupling membeér 16 to the ball chain portion 9a and which can be looped. 5[0157]

10 [0149]

The first ball chain 9b and the second ball chain 9¢c may be manufactured by
cutting the ball chain portions 9a of the same length. Alternatively, the second
ball chain 9¢c may be manufactured by separately preparing a ball chain portion
9a having a relatively short length to manufacture the second ball chain 9c and

15  cutting that ball chain portion 9a.

Alternatively, the second ball chain 9¢c may be manufactured by
outsert-molding the hemispheroids 15a at both ends of the cord 14 from a resin.
In this case, the cutting step can be omitted, making the manufacture efficient.
Alternatively, the second ball chain 9c may be manufactured by outsert-molding

20 the hemispheroid 15a at one end of the cord 14 from a resin and cutting the
other end. In this case, the number of cutting steps can be reduced.

[0150]
(Ninth Embodiment)

Figs. 68 to 72 show a ninth embodiment of the ball chain 9.

25 The coupling member 16 of the ball chain 9 of this embodiment has the
same structure as that obtained by fixing the two coupling members, 16a, 16D,
of the eighth embodiment to the second ball chain portion 9c. Accordingly, the
coupling member 16 of this embodiment has two dividable fitting structures, and

each fitting structure is the same as that of the third embodiment.
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While the present invention has been described based on the various embodiments, the scope of the
invention is not limited to these embodiments. Features of an embodiment are applicable to another
embodiment without departing from the spirit and scope of the invention. 10 DESCRIPTION OF
NUMERALS | 15%11 ...ball chain, 9a...ball chain partign,.9b .. first %all chain paqrtion, 9¢...second
ball chain portre 3o iie P AOupi EeiEAr o (7o) 3h i fodimett At etk e s
portion, b, @ t4do@p1iAEShromlitg mambeth 18 28d4s GRe TREANGERUP G- MEMARK 12vaquPling
cord, 21, 29, 63.. .first fitting part, 22, 30, 45, 65, 73...fitting protrusion, 23...coupling cord, 25,
34...secaict fiiemgippiie?6i BB AL Em. fittthghetep?,2a . fitind eoepiingd mshatie7 ® 10hening gioove,
77...insertion hole, 91...third coupling member 20 CLAIMS 1. A method for manufacturing a ball chain,

comprisifigthel$epg dpfdiinthg £baNURIRTHOMiGR AaliRy BPIGrdRY Sitballs BRj0S8EIBATE CBiE at 5
regular intervals, enéﬁrtﬁn?'t[l‘ﬂe% Ct%UBIEQHé“emPe‘S/;A'g,'%d'ﬁgtﬁé?n%%'ﬁ??g:sgefﬁ%gﬁ‘ 80‘%%’1?1'@%5%%%1%“‘3'“?

cutting the ball chain portion IR such a manne af(l)op ecomes a e%rggsth;

and . 4]23iﬁi@ﬂf&ﬁ?@giﬁ%ﬁ%@ﬁm&ﬁq%if}ﬁqgigﬁﬁﬁ P@&%‘@ﬂ@gfmﬁﬁqé%wgrbfhe
coupling member has a hemispheroid at an end thereof, and the ball chain portion is cut in such a
manner ttiat direnddheléngbheconissradiemisphbroifirt Tivemgethad dfXlaintlie whadindibphng
coupling Qgrrrnlgg; gﬂ%ggﬁéi{f\}&ggl second coupling members, the
Hereafter, a method for manufacturing the ball chain 9 of this embodiment
10  will be described.
The ball chain 9 of this embodiment can basically be manufactured using
the same method as the third embodiment.
The coupling member 16 manufacturing process in step SA2 of Fig. 7 is
performed using the following method.
15 Specifically, in this embodiment, step SA2 includes steps SH1 to SH8 shown
in Fig 71. The coupling member 16 includes the pair of first coupling members
41, the pair of second coupling members 42, and the single third coupling
member 91. Steps SH1 to SH3 relate to a process of manufacturing the first
coupling member 41; steps SH4 relates to a process of manufacturing the second
20 coupling member 42; steps SHS to SH7 relate to a process of manufacturing the
third coupling member 91; and step SHS8 relates to a process of coupling the first
to third coupling members 41, 42, 91.
[0151]
(2-1) Manufacturing First Coupling Members 41
25 The first coupling members 41 are manufactured by performing steps SH1
to SH3 using methods similar to those in steps SE1 to SE3 of the third
embodiment.

[0152]

(2-2) Manufacturing Second Coupling Member 42
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first coupling member comprising a first fitting part and having a hemispheroid at an end thereof, the
second fitting member comprising a second fitting part and having an hemispheroid at an end thereof,
the second fitting part being capable of being fitted with the first fitting part, and 20an external shape of

the first and sgcond fitting parts fitted with gach er is approximatel e sa shape as th lIs on
the ball chain HaRsecand BaNHIRECER e AT St ARRITRI AT Ramo At Seliena

outsert-malgingthe Srsbittingper 25 anskthe Sepishergidge asprdeths diiskiitting part comprising a
fitting protrusion, the fitting protrusion being a solid body, and cutting the cord at respective ends of the
first fitting0dB8&nd the hemispheroid, and  the second coupling member is formed by

outsert-molding a precursor of the second fitting part and the hemispheroid on a cord, cutting the cord

at respetdivd &ﬁ@%f%ﬁé%ﬁ@&@@ﬂrgn@%@k%m, @hd drilling a fitting hole in the precursor to

formthe secqnd fiing part 4, Th method of a3, wherel Sthe ing protiysion s shenkgsaped.

the fitting hole has ameter whic e Tfitting protrusion e inserted into the g holé, and

an open Séo%ﬁdw}w‘iﬁ"%g.thﬁﬁﬁi,“gtﬁ@trfééi?é‘ tgpe &Hﬁedtﬁb't iR aﬁﬁﬁi@%&?t@f the card and
a width of the open groove is narrower than a diameter of the fitting 10 protrusion. 5. The method of
claim 1, wheésert-mtild edupfinthmerobér tompkiseh afratr Gt firsg coaplifBnmacibelssandea Sedagd
coupling member, each first coupling member comprising a first fitting 15 part and having a

hemisph&fQIEraeipefia tierieR iRestebAdesiplinEPniéfibet Eonifshny @ .%Qiﬁ%ﬁégcaﬁ&lﬁﬁm@fpans
configureg to b fitied with She.Ral O BR! SR T APRE USRS EYs. 724) at both ends
10  thereof to obtain a structure shown in Fig. 72B. Thus, the manufacture of the
third coupling member 91 is completed. The number of balls 44 is adjusted
according to the diameter of the pulley 12 as appropriate.
[0154]
(2-4) Coupling First To Third Coupling Members 41, 42, 91
15 In step SHS8, the first to third coupling members 41, 42, 91 are coupled
together. The coupling among the first to third coupling members 41, 42, 91
can be achieved using the same method as the third embodiment.

By performing the above-mentioned steps, the manufacture of the coupling

member 16 having a configuration shown in Fig. 69 is completed.
20 [0155]

While the first to third coupling members 41, 42, 91 are coupled together to
form the coupling member 16 in this embodiment, these coupling members need
not necessarily be coupled together. That is, the step of coupling the first to
third coupling members 41, 42, 91 (step SH8 in this embodiment) can be

25  omitted.
[0156]

In the case where the multiple coupling members constituting the coupling

member 16 are not coupled together in the process of manufacturing the

coupling member 16, there may be included a step of manufacturing a looped
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6. The method of claim 5, wherein 20the first coupling member is formed by outsert-molding the first
fitting part and the hemispheroid on a cord and cutting the cord at respective ends of the first fitting
part and the hemispheroid, and the second coupling member is formed by injection molding. 25 7. The

method of any pne of claims 5 and 6, wherein _the first fitting. part of the first cqupling member
Comprisat N e R R s B % W oty G s o g Tmber

IS a tubuledmsRBEMBAYIRG SPCOoRSkNitng 88(s jh DL aNYe hareefgrdt 8esoBEHIgRABF RRUNg a

fitting hole provided with a locking portion, a front end of the fitting protrusion is provided with a
swelled fertlochzawirty wldiehn étefoanged tharfixidignibtecotialingeneenh bt ittnghprotliscdmiand the
fitting hole is provided with the locking portion configured to engage with 5 the swelled portion. 8. The
method dtiEiAN PvABRivhichicabaadgReton provided in the fitting hole engages with the swelled
portign b(E/ ifgg ting the swelled portion into the fitting hole and rotating the 10 swelled portion. 9. The
method Pclai 5, wherein the fitting part of the first coupling member has a fitting hole,

While the present invention has been described based on the various
embodiments, the scope of the invention is not limited to these embodiments.
Features of an embodiment are applicable to another embodiment without
departing from the spirit and scope of the invention.

10
DESCRIPTION OF NUMERALS
[0158]
9...ball chain, 9a...ball chain portion, 9b...first ball chain portion,
9c...second ball chain portion, 12...pulley, 14...cord, 15, 44...ball, 15a, 20,
15  24...hemispheroid, 16...coupling portion, 17, 27, 41, 61...first coupling member,
18, 28, 42, 62...second coupling member, 19...coupling cord, 21, 29, 63...first
fitting part, 22, 30, 45, 65, 73...fitting protrusion, 23...coupling cord, 25,
34...second fitting part, 26, 35, 67, 75...fitting hole, 72...fitting recess, 74...shaft,
76...opening groove, 77...insertion hole, 91...third coupling member

20
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the second coupling member comprises a pair of fitting protrusions and a 15 shatft, the fitting
protrusions being provided at both ends of the second coupling member and capable of being fitted
into the fitting hole, the shaft coupling the pair of fitting protrusions together, and the fitting hole is a
fitting hole into which the fitting protrusions can be4 in a direction perpendicular to an axis of
the cord. 20 10. The method of claim 9, wherein T ieﬁvfg nd coupling member is formed by integrally
molding the fitting protrusion and the shaft from synthetic resins having different rigidities. 25 11. The
method of claim 1, wherein the plurality of ball chain portions are formed, the plurality of coupling
members are fexmeethodfterastamefatte ivall altzahl pdrtionsds s fugtlaensaepsrdahat a loop
length thereof becomes a desired length, respective ends of the ctggﬁlin members are joined to

Pl

one of the ball éPERiB8radpRlGhpIN tReTdSpeRAVEN IR PEAERIEYAE s PeseheR areqsthad to

anothgr ofrtehe kfgllj %@% Srtjons. 5 12. A method for manufacturing a ball chain for an operation
apparatus where by operating a ball chain engaged with a pulley and suspended from the pulley, the

pulley is rotatiopgiy fven Joesneibas crBRrsingiiigisiens pbiavaingabdakshsin eorisrhaving a
plurality of balls disposed on a cord at
divided; cutting the ball chain portion in such a manner that a loop length
thereof becomes a desired length; and
joining respective ends of the ball chain portion and the coupling member,
10  wherein the coupling member has a hemispheroid at an end thereof, and

the ball chain portion is cut in such a manner that an end thereof becomes

a hemispheroid.

2. The method of claim 1, wherein

15 the coupling member comprises first and second coupling members, the
first coupling member comprising a first fitting part and having a hemispheroid
at an end thereof, the second fitting member comprising a second fitting part and
having an hemispheroid at an end thereof, the second fitting part being capable
of being fitted with the first fitting part, and

20 an external shape of the first and second fitting parts fitted with each other

is approximately the same shape as the balls on the ball chain portion.

3. The method of claim 2, wherein
the first coupling member is formed by outsert-molding the first fitting part
25 and the hemispheroid on a cord, the first fitting part comprising a fitting
protrusion, the fitting protrusion being a solid body, and cutting the cord at
respective ends of the first fitting part and the hemispheroid, and
the second coupling member is formed by outsert-molding a precursor of
the second fitting part and the hemispheroid on a cord, cutting the cord at
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10 regular intervals;  forming a coupling member comprising a portion that can be coupled and
divided; cutting the ball chain portion in such a manner that a loop length thereof becomes a desired
length; and joining respective ends of the ball chain portion and the coupling member, 15

wherein (419 COURINGIeTR compites R Bl oLz oupla merels Adidloynng riemoer.

andapairrgfsgecon coupling members, each first coupling mng aﬁ,‘?he

third coupligg e vipgdirst-fittingepadtis, aldathigrdsdpereof, a length of the third coupling
member being 20 half or more of a circumferential length of the pulley, each second coupling member

comprising a pair of fitting parts configured to engage with the first fitting parts of the first coupling
members and the first fitting parts of the third coupling members. 25 13. The method of claim 12,
wherein tHe firsTREURIRTY Ate AfEaHEs 3 REASEPeroid at an end thereof, and  the ball chain portion
is cutg’n such a manner that an end thereof becg_rg%%aer}?mispheroid. 14. A ball chain coupling

member comprising: i srtoccr)ll]lsff?l% member compﬁsm’g a first fitting part and having a

hemispheroidlatt}@ ﬁﬂ‘i‘ﬁ@?ﬂ%ﬂg EHEE a dsgeand WHEE“%IWP%@%P&%”%&%ﬁ&%‘ci@ﬁ%é’an
capable of being 5 fitted with the first fitting part and having a hemispheroid at an end thereof 15. A

ball chain noegatteg nianobeéheofittingghole pairdfdinstaoepliggocoembers dachltwrypriding fat finsg
fitting part and having a hemispheroid at an end thereof; and 10a second coupling member comprising

a pair of sBEBHIRIHY oaRe B3HIRARAtdHamtBed Wt astiprirdthacesdpiMytnembers, respectively.

a width of the open groove is narrower than a diameter of the fitting

10  protrusion.

5. The method of claim 1, wherein
the coupling member comprises a pair of first coupling members and a
second coupling member, each first coupling member comprising a first fitting
15 part and having a hemispheroid at an end thereof, the second coupling member
comprising a pair of second fitting parts configured to be fitted with the pair of

first coupling members, respectively.

6. The method of claim 5, wherein

20 the first coupling member is formed by outsert-molding the first fitting part
and the hemispheroid on a cord and cutting the cord at respective ends of the
first fitting part and the hemispheroid, and

the second coupling member is formed by injection molding.

25 7. The method of any one of claims 5 and 6, wherein
the first fitting part of the first coupling member comprises a fitting
protrusion, the fitting protrusion being a solid body,
the second coupling member is a tubular member having second fitting
parts at both ends thereof, each second fitting part having a fitting hole provided
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with a locking portion,
a front end of the fitting protrusion is provided with a swelled portion having
a diameter larger than a diameter of a base end of the fitting protrusion, and
the fitting hole is provided with the locking portion configured to engage with

the swelled portion.

8. The method of claim 7, wherein
the locking portion provided in the fitting hole engages with the swelled
portion by inserting the swelled portion into the fitting hole and rotating the

swelled portion.

9. The method of claim 5, wherein

the fitting part of the first coupling member has a fitting hole,

the second coupling member comprises a pair of fitting protrusions and a
shaft, the fitting protrusions being provided at both ends of the second coupling
member and capable of being fitted into the fitting hole, the shaft coupling the
pair of fitting protrusions together, and

the fitting hole is a fitting hole into which the fitting protrusions can be

inserted in a direction perpendicular to an axis of the cord.

10. The method of claim 9, wherein
the second coupling member is formed by integrally molding the fitting

protrusion and the shaft from synthetic resins having different rigidities.

11. The method of claim 1, wherein

the plurality of ball chain portions are formed,

the plurality of coupling members are formed,

at least one of the ball chain portions is cut in such a manner that a loop
length thereof becomes a desired length,
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respective ends of the coupling members are joined to one of the ball chain
portions, and
the respective other ends of the coupling members are joined to another of

the ball chain portions.

12. A method for manufacturing a ball chain for an operation apparatus where
by operating a ball chain engaged with a pulley and suspended from the pulley,
the pulley is rotationally driven, the method comprising the steps of:

forming a ball chain portion having a plurality of balls disposed on a cord at
regular intervals;

forming a coupling member comprising a portion that can be coupled and
divided; cutting the ball chain portion in such a manner that a loop length
thereof becomes a desired length; and

joining respective ends of the ball chain portion and the coupling member,
wherein

the coupling member comprises a pair of first coupling members, a third
coupling member, and a pair of second coupling members, each first coupling
member comprising a first fitting part, the third coupling member having first
fitting parts at both ends thereof, a length of the third coupling member being
half or more of a circumferential length of the pulley, each second coupling
member comprising a pair of fitting parts configured to engage with the first
fitting parts of the first coupling members and the first fitting parts of the third

coupling members.

13. The method of claim 12, wherein
the first coupling member has a hemispheroid at an end thereof, and
the ball chain portion is cut in such a manner that an end thereof becomes

a hemispheroid.

58



10

14. A ball chain coupling member comprising:

a first coupling member comprising a first fitting part and having a
hemispheroid at an end thereof; and

a second coupling member comprising a second fitting part capable of being

fitted with the first fitting part and having a hemispheroid at an end thereof.

15. A ball chain coupling member comprising:

a pair of first coupling members each comprising a first fitting part and
having a hemispheroid at an end thereof; and

a second coupling member comprising a pair of second fitting parts

configured to be fitted with the pair of first coupling members, respectively.
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