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A BALL JO NT FOR CABLE GUI DE BACKGROUND OF THE
| NVENTI ON 1. Field of the Invention The present invention

jel ates to a ball joint for use of variots industrial appliances, in
particular, for use of a cable guide. 2. Description of the Rel ated
Art Conventionally, a ball joint for cable guide is structured as
shown in Fig. 4. Reference nuneral 1 designates a ball joint and 2
designates a cable and the ball joint 1 is interposed between a cable

fixation table 3 for fixing one end of the cable and a cabl e supporting
table 4 for supporting an internediate £ortion of the_cable and changi ng
the drawn out direction apprixBiek e?YINF BORJEAPLESCUFRE pal |l joint 1
conprises a U letter shaped retainer 5; a shaft 6 bridged between a pair of
erected pieces 5a of U letter shaped retainer, | ¢, .body 7 coupl ed
rotatably with the shaft 6, BACKERQYND; QR H‘olﬁgﬁﬂgtéyed with the cubic

surface of;the cubFfeb@dyt 7thehehreentior retainer 5 is nounted on a
nounting plate 9 with a bolt, 10 conpected to, the, bott f.the,l portions
3a of the cable fi&%?iBﬁe§%BFelgvﬁPEhOBoF?igFeﬁnt?hg ggkgrjééﬁg,%gﬁe%g%ter
ring 8 is ¢updefo®s OnGuebtida @pplhanseppoihi pgrtabheas, wEblr bekt ofla

I n operatioq%hthe cable 2 is drawn downward approximately vertically from
the cabl e $3%6%i FW*¥Ebl e 3, then make wound two or three times in | oop on
t he cabl e 3upportibgstabpeidn &8rther Rdlawrdodrtapproxi mately hori zont al

di rection through rin | 12 on p hRg e;4d. In the
above nenti oned ba??nY%ﬁﬁggﬁgf}¥s cug%gfbggghg ?gga?églgggPﬁgk é%aft 6 and
the outer stngcBumédoasoshows agaFmgt ﬂheReﬁbrenb@dypmﬁrgé tthat the cable
Supportingstapifiadesal Bdh 103b3HECANETENYERENE s CALIVALAN R8% Wi 1
cable 2 to HOVE Tree. y t Re way, according to the above nentioned
cabl e joint 1 is interposed between a cable fixation table 3 for

fixing one end of the cable and a cable supporting table 4
for supporting an intermediate portion of the cable and
changing the drawn out direction approximately at 90 degrees.
The ball joint 1 comprises a U-letter shaped retainer 5, a
shaft 6 bridged between a pair of erected pieces 5a of
U~letter shaped retainer, a cubic body 7 coupled rotatably
with the shaft 6, an outer ring 8 to be coupled with the
cubic surface of the cubic body 7, wherein the retainer 5 is
mounted on a mounting plate 9 with a bolt 10 connected to the
bottom of the leg portions 3a of the cable fixation table 3
with bolt 9, on the other hand, the outer ring 8 is mounted
on one end 4a of the supporting table 4 with bolt 11.

In operation, the cable 2 is drawn downward
approximately vertically from the cable fixation table 3,
then make wound two or three times in loop on the cable
supporting table 4, further drawn out approximately
horizontal direction through a ring guide 12 on the cable
supporting table 4. In the above mentioned ball joint 1, its
cubic body 7 rotates against shaft 6 and the outer ring 8
also rotates against the cubic body 7, so that the cable
supporting table 4 can swing three-dimensionally, which
guarantees the cable 2 to move free.

By the way, according to the above mentioned cable
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gwi de system if the cable 2 is not wound in a |oop on the cable supporting
table 4, in case the cable supporting table 4 is swng greatly, an
excessive tension is put on the cable 2, or the cable 2 is forced to be
bent-at a sharp angle, so that it has becone an unavoi dable condition to
wind in | oop on the cable supporting table 4. However, there has
been a problemin which, when the cable 2 is wound in | oop on the cable
supporting table 4, in accordance with the sw ngi-ng of the cable supporting
table 4 the cable 2 is apt to be damaged or due to a friction contact

bet ween t he I e e S rti,ng t ahl.e | t] t

t hr ee-di mens%glr%gg g%gr*ftg’??‘ngi?t ee%%%g'lee 2sgpspgir%ttl ryé]!‘{hég?lg{ Afi Oltrbhoe‘g::kg%léhg has
been apt to bebiwi supgoatinge taddged pdmticase dde feable |mpirtine ble
is threateneq 4@ BEuRLOKERatly, an excessive tenmUBRId YPud n l{HENUEARTe

The present invention~ has been nmade to solve the above problemand is'to

provi de a baRl. psi fhef gabdg & Ag £orgede tghibeh Ry &ft e SRR S0VEPrent

of the cabl enbRer@bRaGOndddd &h HrRAIdiidMl d RURASEL IS UHBANEE Bbop he
cabl e. To attain the above object, in the present invention, a ball

joint conpri 98staepgablensudprositiag taRja &-couple with the cubic surface

of the ball, which | $oWeRRET,t @GP hal HdeNA prdB1Amein Wi ¢h balheh Sthe
pierced with a cable insertion hgle which _has an w dened portion toward

openi ng | i ke CAPREr 1 4§ F¥PRYd™oeP 9P dhemFas iSHPRETH i taPLe ghi ot
menber for gaicdiordatcealdi®H IR KA ndiddicE itserddsie lEpd Bt i@ Vi slslle 4
adj acently t n.the baII(%oint for cablef:5 uji de thus

the ball . . I
const ruct ed, ?:5‘? CTGE’glen& a5 Mt thRsugemagebh a1 Wt th t}on; agnbagt
i nsi de the ghedecemritie wabdle iand rtxoroablieatuppomt iy thebdeal | Int he free
novement of t .cable i ar ant,eed because the ball. and the i de er
Tol Touthe o8 EARns, el B A T G deliaio i ROthd, Fs Hhe o BTN
cable is supporting table 4, the cabl2 2 has been apt to be twisted at
the looped portion, so that a lead in the cable is threatened
to be broken.

Summary of the Invention

The present invention has been made to solve the
above problem and is to provide a ball joint for guiding a
cable which guarantees a smooth movement of the cable,
thereby contributes greatly to increase the endurance of the
cable.

To attain the above object, in the present
invention, a ball joint comprises a ball and an outer ring to
couple with the cubic surface of the ball, which is supported
by a stationary retainer, said ball is pierced with a cable
insertion hole which has an widened portion toward opening
like a horn as a guide hole, in communication with which a
guide member for guiding a cable inserted in this insertion
hole is provided adjacently to the ball.

In the ball joint for cable guide thus constructed,
by guiding a cable through the ball under the outer ring and
inside the guide member which is in communication with the
ball, the free movement of the cable is guaranteed because
the ball and the guide member follow the movement of the
cable in unitary manner, in addition, since the cable is



“gui ded al ong the inside and horn-like face of the guide nmenber, it can be
prevented from being bent at a sharp angle or twi sted. In the
present invention, a hollow shaft having screw at its tip end can be
inserted in the cable insertion hole of the ball and connected by being
screwed in the guide nenber, thereby those are nade in a unit, and the
hol | ow portion of the hollow shaft can be used as a cabl e gui de path.
Also the retainer is configured as a bottonmed box and it is positioned
upsi de-down, and at the top where the outer ring supporting nenber is

ci sposed ath 0fbd 1 Sl 1her dEL AN AN. DL Chade OF OVhdogalge taking

out the cable drawn out fromthe guide nenb In this case, engagi ng
the gui de WeRRET wikth G ke Rreyvenrtrd rirem nté?m%l berhi af Angharpf aPﬁée
cubi ¢ body gzanrasdddn t ed. Bri ef Expl anation of the Draw ngs
Fig. 1 is a sectional view showing the structure of the ball joint for
cabl e guide of the I3t d¥hiPTERRAE | Pavention, amgllow;shakt haying Sgraw
Sfect ihonal \étevz@ayﬂwgeﬂmacé}al t]éej %ﬁé%rtl:?d in théi@abBel §r|é_§e§€il6h01‘i@k.evg§w
of the operati S cture o e bal] joint. . ig..4 is a _side
o ew show 1 T rARY FePdet e et der e wed Ihetbbndande RaRoRE:
joint for &atdmtg,umimse are made Dbt aa | @l Pesatd pthonhol 1bweportedn of .
Enmbodi ment ter, .an embodi ment _qof. t he esent.invention w
be expl ai net&‘eoékoegdlo% sﬁh%&at?%%%%l HEW Hys® cable gu%ﬁ {ih 3, show a
ball joint for cablﬁelmuﬂeeazsemumbom Mfmurm Ps eaehebttomedtbon In

t hese flgur efe U t 0 hap
retainer. I% dlsltpossli’ %%et s@é(?h da%'i i ng%l(?ll %ﬁs?ﬁgeg ‘%n%lrlr%n%egggnd
fixed ther eoyteyy wimid rfglm'oinsa lﬂéxatmge P2 pispdsed anduod bheopiédengf
peri pher al t T Sdead t X is
shaped coméﬂa EE%%}EH t%] i%ﬁ %%gpggﬁ#ca Bﬁgpeggig céggegﬂﬁoggbgﬁ (an
out er drawn out from the guide memgber. In this cafeg bwpebgeghyg

por tion) 24tﬁe? glfﬂﬂ?%% EQrt‘l?ftﬂU{ﬁé £189 38 tRePPe£AYRLEYI SPRELhGALIY Wi th
the cubic surfadce e cubic
angle of the cubic body can be limited.

Brief Explanation of the Drawings

Fig. 1 is a sectional view showing the structure of
the ball joint for cable guide of the present invention.

Fig. 2 is an exploded and sectional view showing the
ball joint. '

Fig. 3 is a sectional view of the operational
structure of the ball joint.

Fig. 4 is a side view showing the structure and the
using manner of the conventional ball joint for cable guide.

Detailed Description of Preferred Embodiment

Hereinafter, an embodiment of the present invention
will be explained based on the attached drawings.

Figs. 1 - 3, show a ball joint for cable guide as an
embodiment of the present invention. In these figures,
reference numeral 20 designates a bottomed box shaped
retainer. It is positioned on the stand 21 in an upside-down
manner and fixed thereon by making use of a flange 22
provided around an opening peripheral of the box with bolts.
The upside-down bottom 20a of the box is shaped conical, and
at the g;p of the conical shape a recessed portion (an outer



body 22 is provided. The recessed portion 24 is forned as | arge as enough
to accommodate conpletely the outer ring 23, and the outer ring 23 is, in
the state coupled with the recessed portion 24, clanped fixedly between the
bottom of the recessed portion 24 and a holding plate 26 nmounted on the
retainer 20 with bolts 25. The cubic body 22 and the outer ring 23 are

sub- assenbl ed as becom ng unitary, and in the state where the outer ring 23
is coupled with the recessed portion 24, one portion of the cubic body 22

i s adapted to be exposed through openings 24a, 26a (Fig. 2) provided in the

bottom of th reaf,ﬁs%aar bbc}%l%ﬁ)arzq téaer RRIgHdit il ithe?buter nng?QBthe

out er C|rcun§ rence he cubi c 2, a pair of flat portions 2

par al | el wtphb@a@ﬁu@tlﬁér sa’h@rfl@.aiﬁa war#al theo S ich et faca %r?q%rf'su%c 28
and tgedCt(Jlgbabe)dy 1%%13:%&'(1{@&‘3' ﬁﬁlé‘gle%éscs@d Q)dlrpc&@ri i2on mlmm?&i 'nis
provi ae | e ot her an a coni ca | de nenpe
havi ng |nsﬂéég§ @ﬁl&QOHQPetQOaHGQﬂmQQ§Rﬁ(ﬁ%ﬂﬁi%ﬁ% qg} 4%%&? ré%hd a
st epped andnlokhewositairt rCiZ:\gaQ@ QISOVU.dﬁd:Hd”I scﬂaafa)ldagmm catit e ﬁmly 22 in a
unitary manner. pre detail é IIo shaft, .32 .conprises a

Y

large di anE€SESEER ngﬁtg'i? 4oh Glamped "f‘??afh Hie RGN Pt of the
pi ercing hehe %%c@rs@edbpo&mmptzm@ﬂdw%r etoldmgsrmlatt@hza&mﬁmnmtmntﬁé

having a dianeter a.litt.l IIer h t he .pi er.ce end of
that smal | r&r‘%ﬂé‘F r Zﬁo%tgh%? 8 2'f kﬁl éj%cr oW p |on {3 “on the
ot her hand,rmgcdﬂnmte mhpmstsemblcﬁd tahae kggncdungemzutaﬂy,t andeinubihe body
22 is forne W t h Ie s ew _porti 3 | ' mal e
screw port| ﬁ“—§5w ere y, et erpiﬁ} rﬁngstshme&%d %fﬁ?%%b% O%Q822
the smal | qhoa:rtatoa 2|dor tanen pbzrtnsan rsferithen] el e Heodon| 22 pmtamp%dototh@
menber 31, ]:rg.?;g%ler P%E)n d j 1o alpi.g ; t r
flat porti o t cig;ézzﬂaaﬁd t eu{%‘[(‘% é) vidéal I LAY

4 bottogh@rﬁ e ireaksseshdwictuimn (24 r@%t‘@r@é@pwlwomleveb’éﬁmen

the large diameter qordy LAl AL SFRLE BAbLLOBod¢ 95, the
hol | ow shaft 32 touc Lic()aot Lgt%ulgp% "lflﬁ“t por%on 28 of the cub?g body 22,

t hereby, tmReiguiafe Hatbaodians The Holpampkhat twibh £#3Cki gHaey as8enbl ed
whil e cl angigighddl€ and through these flat portions 27, 28 and the cubic

body 22, a piercing hole (cable insertion hole) 29 is
provided (Fig. 2). On the other hand, a conically shaped
guide member 31 having inside a guide hole 30 which is
widened outwardly like a horn and a stepped and hollow shaft
32 are provided_in clamping the cubic body 22 in a unitary
manner.

In more detail, the hollow shaft 32 comprises a large
diameter portion 33 which is a little larger than the diameter
of the piercing hole 29 and, by connecting thereto, a small
diameter portion 34 having a diameter a little smaller
than the pierced hole 29, the tip end of that small diameter
portion 34 is formed with male écrew portion 35. On the other
hand, a connection portion of the guide member 31 to the
cubic body 22 is formed with a female screw portion 36 which
is screwed with the male screw portion 35, whereby, in the
piercing hole 29 of the cubic body 22, the small diameter
portion 34 is inserted and the male portion 35 of the member
31, the guide member 31 is lifted up until it abuts to the
lower flat portion 27 of the cubic body 22 and the hdllow



eubic body 22 firmy in a unitary manner. For reference, a sign 38
designates a handle 40 for turning the hollow shaft 32 at the tine of
assenbl i ng. Now, hol |l ow shaft 32 has a diameter which is a little
| arger than the dianeter of the cable 40. This holl ow shaft 32, as

descri bed above, is extended to the inner side of the guide nenber 31

t hrough the piercing hole 29 of the cubic body 22, accordingly, the cable
40 is enabled to be drawn out vertically through the hollow shaft 32, the
cubi ¢ body 22 and the guide nenber 31. On the other hand, on one side wall

of the retaig %rff%&a&sm&és%erf&%df Untliakitie Qtlepdttl GU¥ELAD 35 Hutvdeled,
then the cable 40 drawn out downward fron1thed%$|de nmenber 3% is adapted to

be drawn outtheodiares siapekas meriden33 ARG &its dmald IR Ty s

drawn out diguedid QhARMNIAHRIHBL &2 Qg shdUppef ef I epot i b 28
outlet 41 a bush 42 as a danper. made of such as rubber qglglﬁticditshe
se I%p

coupl ed. of the UG RAGhFZ hERGFRRY hdilte jBHifte GT

pre- assenbl egh1viduh SHEEFIC WY GO G anthsdemsild®rwhi gy Ransinpuphed with
t he recessed portion 24 of the top of the retainer 20,Fsypa%%gggélg t he

hol di ng pl at¥PiEs ROGh At b TH-H H (D EHFD! THEF %t d Per Wth bolts 25
to fix the asspMiy desRpstidom Madle t4® fomltuchanet e foollon Sdadt the
hol | ow shaft_ 32 is.inserted in the pjercing hole 29 of the cubic body 22,
and by screwhdt t@erraﬁlé“esc‘?’lev?sp%e?’? H'SB5 of the top end of the snall

di anet er portion 34 Now} MeoXkemal shabtr t32rh86 afdidmeyer dehhelhbés 81, the

gui de nenber, 31 .and the haol.l o ft. i ' angy bi c
body 22, an&’t%]telreebya]f%eer a%%%%bﬁggoélﬁﬁ%@%gl#ﬁj %?%t%igiﬁ?é%.ﬂg BB?ISN
Her ei naf t er ,stait 3d) easl(éscyitved tabove, the ¢oterdedhbettBe inner side

S f G a%y;et ' ep93ds bgat

al ong the inon%rtrgéu)ﬁ‘%%ge %ﬁ%ﬂﬁgﬁﬁg&%ﬁi e h%lfgg%%&?igﬁ%d Iikg horn and
taken out horitziontkody 22 onacterdibngby outhetcablef4@hiésrepabhed vo B¢

changi ng thedldgml?ﬁt\{%efﬁgﬂpp Shr @%ﬁéraﬁsiyowsﬁsgfesﬁ,fm@ ¥@btical

direction. 'éOI nt structured as nentioned above, when an
outer force hedupd?iaedtbhe hguide| membert Bk- cOBi Ehgoatned harde eSTWPPRI n

the outer rigQpyLdvaiesebiyntheepyiferneoben sdtand shesbel kawiagabut32he
swng in a unitary mnner
cable 40 is provided, then the cable 40 drawn out downward
from the guide member 31 is adapted to be drawn out

horizontally making use of this outlet 41 while changing its

drawn out direction approximately at 90 degrees. For
reference, in this outlet 41 a bush 42 as a damper made of
such as rubber or plastic is coupled.

In assembling the above ball joint, an assembly
pre-assembled with the cubic body 22 and the outer ring 23 is
coupled with the recessed portion 24 of the top of the
retainer 20, subsequently the holding plate 26 is mounted on
the top end of the retainer 20 with bolts 25 to fix the
assembly in position. Next, the small diameter portion 34 of
the hollow shaft 32 is inserted in the piercing hole 29 of
the cubic body 22, and by screwing the male screw portion 35
of the top end of the small diameter portion 34 in the female
portion 36 of the guide member 31, the guide member 31 and
the hollow shaft 32 are united while clamping the cubic body
22, and thereby the assembly of the ball joint is finished.

Hereinafter, the cable 40 is inserted in the hollow shaft 32



and free novenent of the cable 40 is guaranteed. Then, since the cable 40
Is bent along the inner surface of the horn figured guide hole 30 of the
gui de nmenber 31, the cable is never bent at an sharp angle or tw sted, and
t hereby a danage of the cable 40 or of the |eads inside the cable is in
advance prevented. In this enbodinment in particular, since the cable 40 is
supported by the hollow shaft 32 also in the upper side of the cubic body
22, the cable 40 does not get in touch with the holding plate 26 around the
cubic body 2 and the outer ring 23, and in addition, since the bush 42 nade

of a danpi ' S C i | &t 5 44, apf e Ls not
hung t her e%%,oqgatg{és?%dr%' %@gtﬁﬂe‘; 210 oeéﬁ%]o %%e‘?ﬁ%@?%fw?%h ?%ét ot her
menber s t o adwsiad the danar suniRaedhfarmagel. tiraviderkeote 3@ hEiguzad42

of the outhgledhodn G &ALADuPhIHAdHhl BRteidhn tthe CaSLe bhtistta1be
considered to chanfer the edge (R face) of the outlet 41 for avoiding the

cabl e 40 fodmtbe Fehtaimer R doh.changing the tdeawnr vt ndheechten atiarge
force i s applpreskinftdls caplddibed NEerdniwier fEFErd Ble@fitoh he hol | ow shaft

32 are apt to_smﬁgghbln this case however, as shown in Eég. 3,. one portion
3la of the guide dih s PagutIoint (HFIHI T PT MRt LAFFACRPDY St he
bot t om 20a whler ke IRitdNSForid M b I &Y &Y StHSIEcabbe C4PPUYhE2chbod an
Pl | ow shatPs 24 G # P Toubr CE GOEst Arre o3 TREreBy. CERPBLRE no
ri sk wher e nidiberolIowshafte JibMdwigshabt €32 hawnimgcessaryni bary manner
Che outer ity SRS ASHURT Ak BAE 2o 59 SL8lpAPUed  BlE0T 8REO" Y
prevent ed fuhemdabley 4hnegdsent along #se nbmeonedrBdce eof atberdong to the
the onbl 6 (0 SIE SHAHPTE FORE B Tty st anind BRBEECTE e
cabl e or tmevegadent tdke aalHemAnEl avor dedl s reddvand etherenpr avédamhge
endurance szf ttjh% Q?aq;lee o4Y Sc;:arkgf nl%é/'leads inside the cable is in
advance prevented. In this embodiment in particular, since
the cable 40 is supported by the hollow shaft 32 also in the
upper side of the cubic body 22, the cable 40 does not get in
touch with the holding plate 26 around the cubic body 2 and
the outer ring 23, and in addition, since the bush 42 made of
a damping material is coupled with the outlet 41, the cable
40 is not hung thereon, and so that the cable 40 does not
interfere with the other members to avoid in advance from
being damaged. For reference, the bush 42 of the outlet 41 or
cable 40 may be omitted, but in this case, it is to be
considered to chamfer the edge (R face) of the outlet 41 for
avoiding the cable 40 from being hung thereon.

On the other hand, when a large force is applied to
the cable 40, the guide member 31 and the hollow shaft 32 are
apt to swing, in this case however, as shown in Fig. 3, one
portion 3la of the guide member 31 abuts to the inclined
inner surface of the bottom 20a of the fetainer 20, which
prevents the cubic body 22 from an excessive rotation more
than a given angle, that means to prevent the hollow shaft
32 from swinging over a given angle 6 . Thereby, there is no
risk where the hollow shaft 32 swings more than necessary to



abut to the holding plate 26, so that any damage of not only
the outer ring 23 but also the hollow shaft 32 itself is in
advance prevented from being damaged.

As mentioned above, according to the ball joint for
cable guide of the present invention, it is guaranteed for
the cable to move smoothly without setting it in loop, and a
damage 0of the cable or the lead in the cable can be avoided
in advance to improve the endurance of the cable

outstandingly.



What is clainmed is: 1. Aball joint for cable guide conprises a cubic
body and an outer ring, wherein the outer ring is supported by a stationary
retainer, a cable inserting hole is prOV|ded in-the cubic body, a guide

menber, which has a horn |ike guiding h “ﬂ“ﬂ tomard the tip end
and gui des the cable through the cable i W‘“&‘ ng an inner
surface of the guiding hole. 2. A b qoﬂnt“for cabl e gui de according
to Claim1, wherein a screw portion of a tip end of the hollow shaft

inserted in the cable insertion hole is screwed in the guide nenber to nake
the cubic b ﬂXt PP CQHI dnggber and the holl ow shaft unifi ed, and a hol | ow

I nsi de of t oW S IS used as a cable %Pldlng pat h. A bal
joint for cable dui da éééérdpﬁ@tt@OGI&@hlﬁ Gl e\ﬂﬂﬂﬂﬁ%ﬁ%ﬁﬁ?r%&Q%QMﬁo¢% of

a bottomed bay ghaBted! r3ng0! WARHRAN iteR Qutkie fidg Q@'édéﬁlﬁﬂ:é@%ﬁ% down
an outer rlngasup porting porftion is disposed and on side wall of t

e
retai ner anséatieparygr FeiR1RG Tou Fﬁ@l@a&Q§QH%%M9(ﬂR § riFmRIRV g

member . thé. cAbhel bok9l, Nt e geaklemb@i, dMAEOHHNG b al ikd Qiiding
wherein the gU|de nmenber ges with an inner sjde of the retainer {
limit aturBAG BRIPE BRAEREA.FEmamdohe tip end and guides “tre Cavle

8 through the cable 1nsert1ng hole along an inner surface of
the guiding hole.

2. A ball joint for cable guide according to Claim 1,
wherein a screw portion of a tip end of the hollow shaft
inserted in the cable insertion hole is screwed in the guide
member to make the cubic body, the guide member and the
hollow shaft unified, and a hollow inside of the hollow shaft
is used as a cable guiding path.

3. A ball joint for cable guide according to Claim 1 or
2, wherein the retainer is of a bottomed box shape, at a
bottom portion of the box positioned upside~down an outer
ring supporting portion is disposed and on a side wall of the
retainer an outlet for taking out the cable drawn out from
the guide member.

4. A ball joint for cable guide according to Claim 1 or
2, wherein the guide member engages with an inner side of the

retainer to limit a turning angle of the cubic body.



