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SHAFT COUPLI NG DEVI CE CROSS- REFERENCE TO RELATE

APPLI CATION s This application clains the benem‘ "IW III‘“I)II""'“”“‘
Chi nese Patent Application No. 02150200.5 f

Novenber 16, 2002 in the State Intellectual Property
Ofice of China, the disclosure of which is

o PerSRAFERIPE A e, 10 MAKERUD oF T

invention relates to a shaft coupling device used for
a novable object which rotates about a shaft, nore
CRP&S-REFERENCE TO REEARED APpPIGABi¢vi ce 15 used for
a mechanically shaft coupling device, a nechanically
coupllng clutch device or a nechanlcally coupl i ng
Aﬁ ke deyice for a shaft, Description of the Rel ated
'SpEPPHEHIG: aiids V%%/@I&ém ¢hpphineati Bmteévt. Appiication No.

021§| sc&lgz@égg) n'g%’h%mg 3% 289 8? gﬂe%?gtgghwégwa}%rgpeny Office of
ChiRA O RSEIN B of gvrﬁéﬁkjetn%mdéﬁgf(e%h\grgghﬁéf&%fg\épdceegmgge? |

brake di sk an coupl I ng

associated with an external force association nmenber

IS provided on a nenber which is associated with an
BAGKgEGINDPeOE it VN VEMTION sur f ace associated with a

convex/ concave surface of the brake disk. The

concave-convex 25 surface is separated fromthe brake

brake disk is associated with the
F'elgxot%zhr%g’ﬁgphpﬁe associ ati on nenber through engagenent

oresses e, e 4, U0 SRSALAERT s v ot
objephicatrbRiles iabot® B Ishaat ﬁ%r)étﬁ Eﬁkpwﬁod %ﬁff&tclogﬁling device

position of the conpensation

usegaior aaljroeehanicalyndhabpemiati devrd@VIaCmdchaﬁ@all9%deﬂﬁs cluteh
al ong the 30 circunference direction. When the force

devigs frisemesapinalegeupling bekardaricater-a shatt~ (111 11111
LIT11 1M 11111 HIT ~1 1~ *000002*

167167

Description of the Related Art

PCT Publication WO96/01380 (application No. PCT/CN@5/00055) published
on January 18, 1996 discloses a normally closed brake. The brake is provided \rvith'
a brake spring which is provided on a brake disk and a coupling disk. A con_nection
member associated with an external force association member is provided on a
member which is associated with an engageable .concave-convex surface
associated with a convex/concave surface of the brake disk. The concave-convex
surface is separated from the brake disk, and the brake disk is associated with the
external force association member through engagement between the brake disk
and the concave-convex surface. Therefore the brake dlsclosed in-this- apphcatron |
Is complicatedly constructed. The posntlon of the compensatron block of the
friction gap adjustment and compensation device is not confined along the

circ‘um_ference direction. When the force applied by the external connection
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menber is greater than the braking spring force, the
brake di sk di sconnects from the friction block. On
the other hand, the brake di sk engages with the

friction block as long as the force applied by the

i - i h he . ki
merﬂt&érers'f@]eaté‘?ﬁﬁﬁﬁtth@rbrgﬁiﬂﬁ%grknliqoio?ée; dﬁ}eggr@:}fgfgigkb@%gbﬂgects from

spring force. No device~i V

the frestiphibiopkd @i the biheb®iaint, fhes bEHKECHENS &i '
t he brake di sk disconnects fromthe fﬂgg F%%ﬁ&‘?ﬂ?‘d"’” block

as Ipng asetne forere applied ibygtheemitemal comaecab® \haledeMid Rs@Mhan the
over | oadfcﬁr otectjon device during transm ssion.

braifpg sBiRg F?-gN_aéi@vliﬁﬁ 'lé_siftrﬁéiﬁ?ddﬁ@%um&r&;a@mmﬁmgldmxﬁidéﬁto be in a
i i.cient im.ted to its position..In other
dischin88ed sBHL Wik Pl ke dits dieonaests e toafiction bock Further
the &Jo@plifPnBRYReat | : eciromagnet used as a . )
o S Ik BB WU ah R, eiacon ewicon during
transinétstord ukliongbuwti Ghé h r i i SC fromthe .
friction bl ock. SUI\/I\%I]:E?( ﬁﬁ%ﬁéﬁhﬁjgﬁ?%&%hga%ﬁeggﬁpe s not
sufficiepgntimitediiasits pesitiomatteotheraysss OMPOHARIRRRLRd brake, such as
rrer%ti oned . 15 di sadvantages. Accordingly, it is an '
an Sefterrageticisage eaepledtiomagistised g avorte geheraRENREber is

upl 1,ng device for, a shaft with sinpler structure,
alwz_aéfr%higé cte'g ?ﬁ‘dﬁb’ﬂpséf"@nd%f"?@ WRikihe brakgudistt dineompects from the

frictiof skt i on ‘and decreased el ectrical controllers.

Anot her object of the present invention is to provide
a coupling device with 20 reliable transm ssion
operation.. Still another object of the present

SUMMAEY O6THIE INVENTIGNIe a coupl ing device with
r_ﬁl i abl e transm ssion and clutch operation. Still :
ahBe HIBSYHj Byentien thas peesemade moeovemomes the 2YoR¥i MR rtioned

'disag}lagrgég%i%ng device wth reliable transm ssion and .

eration. 25 Still another object of the

8&58inal tl [ St rovide a.brake with a. ,
Er)ééhanitnggp iﬁ?—go%gigtp%%t gfa%eaaf‘ei?@ﬁé?i‘fergi?@ Ko Rfitieagn dmproved
eyl dewvidedior a < with | i.s easily and.
Coupgggi/enil ent Irs adj u?{tﬁ“girgﬂlgwgggggﬁgg%ﬂ e %gbt?'?msws?'én e?f(ilmency,

reduicafliepeegy. cStsurmptioToahe Heohjaret déctiibal dSRaaBE -
irrgvention,is to provide a brake or coupling 30 with a
RRRAT CRIgS of dheawesentsvention de o myodidei Zeoliplin@device with

reiiaﬁi%ati‘énélnﬁisg\i{ain Corfaeargtigrli.aSt c

Still another object of the -present invention is to provide a 'cbupiing device
with reliable transmission and clutch operation. |

Still another object of the present invention is to provide a coupling device
with reliable transmission and brake operation.

Still another object of the present invention is to provide a brake with a
mechanically-operated gap adjustment and compensation device for a-'shaft with
which the brake is ea'sily ‘and conveniently édjusted and operatioh reliability IS
improved. |

Still another object of the present invention is to provicie a brake or coupiing

with a mechanically release-ensuring-keepi'ng-device for a shaft in which an elastic
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2 transmssion is shifted into a rigid transm ssion or
arigidtransmssionis elimnated while an .elastic
transm ssion is restored during transm ssion between

r external. force menber and a out-extending shaft.
a”%ﬁlsgf%”aﬁg?\ﬁféerfl BYP EcHIigratin seiasent airgié ttEnsmissiot ds eliminated

hildP @Vl det; i Lce W th an overload protection
eV clggtflczp%ggs 'éé\%]?n g?%‘ﬁé%‘ﬁ 0G| trepyssHpn between an extermal

- forcd Wﬁﬁéﬁ@itﬂﬁo&%@&@{&iﬁgsﬁﬂﬁ | anot her object of the
géc_alggn%t‘i nvebr;‘tﬂi og ist @g'ovi de. a coupling device for
tiskabtnarmbibctcbf tharpyvadde LRk I NG, stat.ic .
._coupling ring are keﬁg? di sc@nﬁgg?@ safgd&io%gpe 3 odbiing device
with @RqaMfs et Pretaalioend 2 tes fwvatshefiaouglrheeh Sa%h CRic8Od 1thRE mission
o D%hat-i c coupling device can be controlled. Still '
PETEHD her obj ect of the present invention is to provide '

a & i lutch.  device for a shaft in which _ _
a.%@va *Q&cgﬁrﬁﬁ ngrei HgSandinyesiian iz tepiplidag adupgnadevice for
a she@ptn A& an engagenent - between the
nmovabl e coupﬁﬁég&%{lév?%lseag}gd r%tghé’?‘?tﬁtﬁ‘@ti@oaﬁwlh'@ rnng are kept
discatmdoted ead the srfddetht@dberRldd 1 Liohject of the |
_present invention g|rs to pr ovjéjet%]@%%ql”ngoﬂpﬁ%0‘3‘“05 and the
siatigeuplind deviee shafite tontdlisgh a brake ring and a '
f l[cti on bl ock are kept disconnected -and the
fagerisf hiedleeh thy@resekeinvengoarid tohgrdvid£ el @Bupiing clutch’
dnvim ?ocrk Gan be coptrolled. 3 An aspect of the above
VITh] Lt $Mafd" AUV SRR A0k SBePiienirpgeantye Staticvealipiggaing are

~opject STald bin cpeblienrbgeantya St
kep! GBS S B PhoRaSEnl paRiRE Jon Fediaidnbanpingcevice anc

the sﬁétrc,sctomﬁg&ﬁé&ﬂ&dcﬁﬁ%%’u‘b?g}ﬂex assenbl i es,

. %ﬁract;rl zed in that the first and second _ _

icametheorobgect af sesTiréesntamQeRHHH igune e -

. 'press engagerment arrangenent in aﬂiﬁé%%rggéft?ﬁj“o%a?oummg brake
deviggn il aaphait dpmatementrakediax aat alifisgtlrcBIRRRtare 8t V& onnacted
and to each other are operable. The first concave-convex o

A3 TBY3PSRA Y METWPSR Hice héale i gug ednd t theberiativraxilebk can be
contrBflé’éS engagenent arrangenent in which rotational
slTding angular displacenent relative to each other

I's operable. An external force



associ ation nenber is provided between the first

concave-convex assenbly and the external force

nmenber. The external force association .nenber and the

first concave-convex assenbly are configured to be a

radi al press engagenent arrangenent in which axia

sliding displacenent relative to each other is

oper abl e. The second concave-convex assenbly is
~ nmounted on the coupling disk, and two ends of the

external force nmenber are connected wth the coupling

di sk and the disk. The disk is nounted to the

out - extendi ng shaft through the coupling disk upon

operation of the force generating source nenber or

connected to the out-extending shaft through a shaft

coupling nenber so as to forma coupiing device by

whi ch the external force nmenber is connected to the

out - extendi ng shaft. .4 Preferably, the coupling

device for a shaft further includes: a friction block

provi ded between the coupling disk and the coupling
~disk; and a retaining menber which is coupled with
e ¥t BOPPBnOb s FOCHRARrFS P AV agHs Patoes achieved by

et L - endi.ng f oupl ing di sk and the

iR A R e AR
idrceCigepBray soares rha e ag fipesndli Yoo

out er -fricgion ring, ﬁ%&?ein? Pﬁﬂ %%ﬁe?ébisk(%gﬁ%vgﬁznvex
ashemblieer dheratteired iing treate tpe ofiistiednd hes@ing Wdnta@B-convex

outer threaded _bl ock, a conpensation spring and a key
2§RMbBRBaEE AANJoutatkts Pesa Danes spganemenheavagemEEin which

ssenblies are. supported on a, |eft end plate and a
PR eIt BlelCR R RS Piieh ' SRIAREIEN: ARG RO ach other

LAY e egt P r t he secan -

e Ay RaYs LB S S AT T g, conriourss
thrskers iajthl freet esrfdgemdreafiahgbmand 'ﬁe\ﬁﬁi@ﬂ rotational sliding
concave-convex assenblies are prOV|deA With an insert Mo
angd!zandisplasemens Iretatiwhi itheaoh retspoind cber&neh Aet BRI=r&8 force
as~to be |ocked with each other, and the insert rod
FESORBHUAT SBSMAST dfe PERY IdRA BetwheRddedirst concave-convex assembly

and the external force member. The external force association member and
the first concave-convex assembly are cdnﬁgured io be z radial press
engagement a'rrangement in which axial sliding displacemeht relative to each
other is operable. The second concave-convex assembly is r_nouhted on the
coupiing disk, and two ends of the external force member are connected with
the coupling disk and the disk. The disk is mounted fo tne out-extending shaft
through the coupling disk upon operation of the force generating source
member or connected to the oui-extending shaft through a shaft coupling
member so as to form & coupiing device by which the exiernal force member

Is connected to the out-extending shaft.



sl eeve of a release-ensuring frane; one end of a

rel ease-ensuring spring is connected with a plug of

the insert rod, and the other end of the rel ease-

'erbc,ur,i ng spring is connected with a cap; inner threads
of "TERY 2l 1P CoLBing edaveer viior he tdmaftofutriever tihtleaded 2 Friction

| eand_the insert rod basses through a hole of
bioéﬁgﬁ—cg'g“goga TP Be° CSHPERBedisth @Rdatitermorpiingadiskapnd 2

retdhieberaher WRBRcUPLING di 3K 1S assenbl ed to the
out - ext endi nghgﬁafet Bé%cﬂf%ﬂ@]/ na{hS"hg'ICf'oEo‘?JBF*fv nyNREIHBefIction
surfrcetersabbyivdiNexidntsily FOREIME-SRBYEY ly-and, the
_external force association ne er'ﬁgrcgg}ggn itém%lakt“&gag“
witththeetigligedledit h each ot her through an outer spline
and an inner spline. Preferably, the force ,generating
sGUPEEaREnter TEbppsises=a ipriess arspmisn giiskop B e padt, Yuter
fricfod r.lL]cti on menber is provided between the first
“Contade? EGiVex assenbly and the external force
agROF At i enper: .and the friction menber engages
Wi t hﬁ-ltrﬁt C1%{}]/? 5 c%@dcgn\%e- tdﬁ\%r' Qs UiOrBIS PERYidRchierein with an
outextreeaedd ofkee BFReisatib ?mlz;baq s hgspectively.
et SRS %%”%ﬁb '

Preferably, the friction tr er is

pPoviedadlybetnmedhst hend | s8¢on€ORGAVALONNAY aSSEMIML. 4o
and the friction nenber; and the friction - -

suppoaesnds €. &t endipate enghgasg BAG e fdirtet reiai ing member

.
__concave-convex assenbly and the friction nenber
thrquaijaeanings. yesmacdvelyabi y, the first and second

cencave-.copvex assenblies include engaging surfaces
o% pf%g%?'l*h “dé&“ﬂ%‘r? i COCHEES M X a2 28Ry B g e doraividece adth an

inn&tflke Ageferably, the disK includes a
rel ease-ensuring frane projected fromtherefrom the

f PrsferaioinCtag dir s se s LI Y16 HAGS & el;i0dr L cal o
sleeve which is fitted over thereon, a%d%”l“g%{{r%gowo“d

withy garibeertirgd fandddb st ey agedn vidriespoed t6ed RRSGHERSHIANE be

| "f%fmet' annd the cyl Lndr-i, cal sleeve so that relative

Ok Wit iR OthBy éREPS HsaRerd tshmotintesttinsidd ssecoted threaded
e- vex assenblies is '

sle&ANGAY rqugse—ensurlng rame; one end of a releass-ensuring spring is

connected with a plug of the insert rod, and the other end of the release-

ensuring spring is connscted with a cap; inner threads of the cap are
connected with the outer threadsd sleave, and the insar: rod passés through a
hole of the cap so as to be connacted with a centrifugal cap. |

Preferabiy, the coupiing disk is assembled to the out-exiending shaft
thr_ough & shaft coupling member. |

Preferably, the firs: concavé—:onvex assemply and the extarna! force
association member are cohfigured to be engaged with =ach other tnrough an

outer spiine and an inner spline.

Preferaply, the force .generating source membsr comprises = press-

=

sSpring.



| ocked. Preferably, the first concave-convex assenbly
is provided with an inner spline so as to engage with
an outer spline provided on the second concave- convex
ass , Pref.er abl he .outer friction ring engages
with a}a\rbil_}gh? %?@fi'ﬁ%mﬁﬁgst RFO&H;‘-HJ %ﬁh\@e%;}h%ifﬁﬁf &Atcave-
corex feis@8bly &i6d ki efd il 18- &S §0L I ihdhe it
friction riy;g. U Pref er abl h ég%ducﬁ%t rom’%_gbmﬁrﬁnge Blgton
membst enphiey vdtrs knaidspasaes s-ddHveyohs frid | CdLHOaLhehg!d%mal
of the disk so as to be associated with the disk.
TORSEcASORIAION M PIBDRT de8pegivehy is fitted over the pull
rog.mf\éher ei.n: ,Sﬂﬁe end of the press spring is pressed
-~ agal NSt B0 & M PEE JRFTPIRE O BRMDARE Plyidschiestweendhefirst
cdr8y P8RS PLLNG b Moynted on the Dull rod.
Pr e%/ercab?y, téﬁge]gp@?ai ni ngt%ﬁenlb'é}'omsn?lﬂﬂ?ﬁ'edaaﬁ ahe friction
trarednait sivel e mpYaking 2c8bi wet 150 1S Lo AR LY e-8 gaupling
“clutch function. Preferably, {he F@%%ﬁﬁi%\ﬁﬁ%ﬁb‘ r%ioi?' #nd
thadigitoednembar redratiivelyy static object so as to
acEi eve a coupling brake function. 6 BRI EF DESCRI PTI ON
OF ‘T“ﬁE‘%VVNGS"SFhé”gbéﬁ@f“@n@O@Ehﬂ—cobj/ectasamdnes include
~Of the invention will becone apparent and
e’fggﬂéﬂﬁ g}gg%bﬁe@? A TANGRFL NIt Wi Gy s Sperpet ovitrofeach
othhe preferred enbodinents, taken in 'conjunction with
the acconpanying draw ngs, in which " Figures 1-26 are
schesBidnf, whewsef itheeQupling device of the present =
i nvent i gﬁ f or%lggplra@r?ivﬁggtljﬁé" FITAEHHEE SEMEchipescted from
thertedropt ethentirst veeBbV&ZonTBE=RaEESN i4d§qLOoUPLiNg. . cove
devi ce of the present invention ar éﬁ%g%“c'r iabé%l%'t“ﬁl slesve
Witigh & Birseoves theramt @nal 2 drawicngemiet it heedperhhisy with the
ragnbg_dnl ments.. Ths same conponents are desi ghated by the
S$ane SRS diTRe Mitrethg $YIndncal siseve schematdiaivel enaninal
mévSRspl bag deviice of (the present invention showing
th@qﬁ?i Ec?ﬂp'fe ot};j “tﬂétp?@%e “’qnﬁv@ﬂf‘i‘%‘fﬁ“@T‘@XZaﬁ%ﬁ@ﬁ“es is
lo@ddder nat i ve enbodi nent of the coupling device of the
present invention illustrated in Fig 1;
Preferably, the first concave-convex assembly is provided with an inner

spline so as to engage with an outer spline provided on the second concave-
convex assembly. |
| Preferably, the outer friction ring engages with a right friction ring througn
tne key pin, anc the right friction ring is associated with the friction ring.
Preferably, & pull rod is mountad on the coupling disk and passes
through a circuiar hole of the disk so as to be associated with the disk.
Preferably, the press spring is fitted over the pull rod, wnerein: one end of
the press spring is pressec against and mouniad on ths disk, and the other
end of the press spring is mounied oh ths pull rod.
Preferably. the retaining mamber is mounted on & reiafively movabis
object sc as to achievs a coupiing cluich function.
Preferably, the retaining member is mountad on = relativéiy static object

SO as to achieve 2 coupiing brake function.
6



Fig 3 is an alternative enbodi nent of the coupling

device of the present invention illustrated in Fig.
1; Fig 4 is an alternative enbodi nent of the coupling
device of the present invention illustrated in Fig 1;
Fig 5is an alternative enbodi nent of the coupling
device of the present invention illustrated in Fig 1;
Fig 6 is an alternative enbodi nent of the coupling
device of the present invention illustrated in Fig 1;

7 Fig 7 is an alternative enbodi ment of the coupling
=a resent invention-illustrated in Fig 1;
BRl de% gﬁlpg;g-g CENT@FYH-EH-G DRABWIBDKGRA coupling device of the -
present invention used as a coupling brake device-and -
a coupling clutch devi ce shovvi ng the principle of the

Phres0nt L is an alternative
enbodi rrenatdd:)}b%ﬁﬁegg 8 48y ﬁ“gt@c of Qhﬁ"epl”é@é]mlpﬁ will become

appatemy emidi eadill | &) r"e@}a@d FbrF'
alternative en%%dl ment of 't he {:%ng n%go-dsg\,!pggl"o@ {n@eprﬂrermd

~emb %il”'é@»@tﬁt takervént tomuhtiiars twist aflei Ackhg
Siqurd I.?g%rmt i c view show ng const rUC%I onpcg)ﬂyliljg EPangi% In Wh‘vﬂ
IUIeE S ASat ¢erma iy iview of thet beupliresestice WQHE'&?‘anrﬁ'uﬁv%lon for

(GF g8s-.se tional view taken along |ine
expxaﬁnc?ﬁ W/\Bf”&ﬂp?ﬁétr“ctr“és§ sz Oresentsingaoiien aBhareafier, the coupiing

de ~£ t 13 is a cross-sectional view :
vic gﬁéﬁfﬁ‘% os%gmﬁrﬁ\%grﬁ X %f Oﬁd'xq@ Wﬁnvﬂ@T@ﬁnpﬁéo stectus a$si'awmgs

f th e | &

of thesesédifn frﬁ)o%hr‘i’u‘ﬂ‘ﬁtcasTr?" Egéﬁg Eor%g%ﬁxpp sna Qvﬂg}a‘g;d PKdne same

alternative embodi nent
r“Terq@TesmmUeramventl on illustrated in Fig 8, Fig 15 is an
aI ternative enbodi ment of the coupling device of the
B ebdnta sonesnationisw| ostr evedlind) deavicd;of2fh iy Qeq}" fveniion
n.alter na[ i ve enbodi nent of the coupl i ng deV| ce o

showipid R pagiale

- | .
Fig 2 is an altnrnatlvoPmDommem of the coupiing device of ths prasent

o7 the present invention:

mvenuon illustr ated in Fig 1,
Fig 3 is an alternative embodiment of the coupling device of the presen:
: . ! b -~ i~ D e i
Invention illustrated in Fig 1: |
Fig 4 Is an alternative embodiment of the coupiing device of the present
invention illustrated in rig 1;
Fig § is an alternative embodiment of the coupiing device of the present
invention illustrated in Fig 1

= . . y . . .
ig 6 is an alternative smbodiment of the coupling device of the present

invantion illustrated in ~ig 1
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invention illustrated in Fig 8, Fig 17 is an
al ternative enbodi nent of the coupling device of the

pr esent

invention illustrated in Fig 8, Fig 18 is an

al ternative enbodi mnent of the coupling device of the

PERSENE af2all Vegxgwgggp ]

al t er nati

ustrat.e

m(ﬂmtcﬁeg"@oﬁﬁ‘ljﬁ’

in Fi

8; Fig 19 i S
lﬁyg gg\\/;cgeobﬁrlug present

invelntie nnestentd i p,gqntl on i I lustrated in Fig 8, Fig 20 is

an alternative

nmbodi ment of the coupling device of

t Rig Hies eohemitiy el 6Na icbLiphtd abeide ioh tH:é Ere@en?%\énﬂogﬁsed as
is a schematic view showi ng principle of

a counliegskrasagipviasgantbei caupldigaciatohddendcd ehmegOﬁ%SQﬂrﬁmple of the

i nventi on;

%HM‘YEHH

BT Ry hcoidadte Brdefmaiiet e

lnvéHtlesiﬂlﬁsQFaQQd ir\nFlﬁ'EQ 21, Fig 24.

he device shown in Fig 21,

tﬁ@ pOCiSeat dlteveiik08mbdin Rt bb tife S‘éhsﬁﬁé
principle in which

invendicedbusteatedim hig &levice is applied to a coupl i ng
i 0 invention;

showi ng t he gener al

device for a shaft of the

Fig 22 is an alternative enbodi nent of the
08evi ce of the present

i nvention illustrated

ve enbodi nent of the
g [OWRingodevice of the present

i s conbined arrangenent
Fig 22 and Fig 23 of

present

IfeWdePWs the present

Fig

2bigi 51 & 3 EsbAEEle Waw \HhoMiNg @gnsﬂﬁ@ct@n@fralcompmapbue device of

ich the

h ; A rel ease-ensuring device is applied to
et’B‘?ﬁﬁq Ny C8fch device and a coupling brake

devi ce of
tE@ E’% E%eant:rdsg‘e’s\%%ggﬁ lb\rngg/gtsq% 'gloﬁggﬁw %—gillog iet{g%;]g\ql i%gwhich the
crodd sedtiopnbedbWhnds PtedthfgMaesRAe] NVention; Fig 28 is a

schematic view showing a portion of the coupl i ng

deigi ¢2 i$ & cesshezkctionalceiendtai@nt slohfdinki AKX o€ @ diI1NBNkhich the

of the present invention;

Fig 29 is a partly expl oded

Cross gREloN it FEOWH AR @ ﬁ@d@eiﬂa@@ for a shaft according to

Fig 14 is an alternative embodiment of the coupling device of the present

invention iliustrated in Fig 8;
Fig 15 is an alternative embodiment
invention iIIUstrated in Fig 8;
Fig 16 is an alternative embodiment
ihvéntion illustrated in Fig 8;
Fig 17 is an alternative embodiment
inventioh illustrated in Fig 8;
Fig 18 is an alternative embodiment

invention iliustrated in Fig 8;
Fig 19 is an alternative embodiment
invention illustrated in Fig 8;

‘Fig 20 is an alternative embodiment

-invention illustrated in Fig 5;

Fig 21 is a schematic view showing

8

of the

of the

of the

of the

of the

of the

coupling device

coupling device

coupling device

coupling device

coupling device

coupling device

of the present
of the presérxt
of the present
of the present
of the present
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~the first enbodi ment of the present invention; 20 Fig
30 is a schematic view show ng anot her part of the
coupling device for a shaft according to the first
enbodi nent of the present invention; Fig 31 is a

aCCMH?'?@‘tﬁé?phés%Wt rﬂ\]/@%?r_g' an alternative arrangenment of a

portion of the coupling device according to the first

e Q@i iveat dlferhitved eeSEIHimieM &t iheNcolbitia3 el

_ schematic vi ew show ng anot he(riﬂaﬂlh?eg%%?i?] eag{rmr%%ﬁ%fe%enpresent
invegfforgillugiatpdrin Fign2df t he coupling device according to

t}gwe first enbodi ment of the present invention; Fig 33

49 £ 3 h ahed TNy eamend img ra st ther calipimgndevice of the present

[
: 0 nt .of..a, . portion of the coupling device
lnvergtic{:ngnﬁl%e{jén%%zh rst enbodi ment of the present

i tid Ofh Fl 4 - Schematjc vie how n ,

o 2 oo ardlinc¥in i & "Gl inE ot o Pin 3¢icPloor2 and Fig
23 otthepbrebantandémtord or disk 1 to an outer brake ring 13

according to the first enbodi nent of the present

iFigy 64t iiorp - shgnBltic view cstussingetid afileryli BNt which the

along line B-Bin Fig 34, Fig 36 is a cross-secti onall
releagesiuaRe risyiehis RPRkECCITE] AoMIipg3deviee Foga SRS thiee present
inveritcohe”ati c views show ng construction of a rectangul ar :

br?pensati on bl ock for coupling a disk 4 or disk 1 to

- r ' or di to the first , ,
T o o S Ro ey BGR0E I dorierg sunpipie, in which the
releadeosfsusRgtdeUnad vhsMlid | D ' ’
Fig 39 ig a cr olsss?grg{(l:tc?ﬁg?gé%%ugﬁﬁHggpgn{;hcr%ﬁcéﬁéhﬁg brake
devi¢mofrihg 8&sentlntérgom0- 41 are schematic vi ews showing a
portion of a nodified exanple of a retaining nenber
Al 8¥ df Ageehemalic Yiewsef hebeoliptiogt defice fe @shaknriccording to the
IL,nwhich Fi%,41 is a side view of the

. ' L , .
first %’5@5\%{:‘% q;é%gfes&m FP™WO™N Fig 42 is a schematic view

- . i fi , f .the retainin

P40 0RL TR TR WS oS e or o st
accopdifg @fithd finee BBDHIMERt b5F SedSrdsEnBindehEdRL i C Vi ew

showi ng anot her nodified exanpl e of the retaining

regrBeris aqeotiylierplotiedtyiew fof tisé ceapitt devite ebr 4 Reaft according td

lor esent invention; _
the first embodiment of the present invention:

Fig 30 is a schematic view showing another part of thé coupling device for a
shaft according to the first embodiment of the present invention;

Fig 31 is a schematic view showing an alternative arrangement of a portion of
the coupling device according to the first embodiment of the present inventidn;

Fig 32 is a schematic view showing another alternative arrangenient of a
portion of the coupling device according to the first embodiment of the present
invention;

‘Fig 33 is a schematic view showing another alternative arrangement .of a
portion of the coupling device according to the first embodiment of the present

invention:

Figs 34-36 are schematic views showing construction of a circular
9
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Fig 44 is a schematic view show ng a nodified exanple
of the release-ensuring device according to the first
enbodi ment of the present invention;, Fig 45 is a
schemati c view show ng anot her nodified exanple of the

20 relt.ease-e sfuri ng device according to the first

COMHRRIRBNRIOGK ToReqinbBem dipkvermri disk 1 fb gaMLter Brake ring 13
' i owi_na, appt her. nodi fi ed exanpl e of the

o e e R BBl g rwvement  r ot

eripdh A creds-5B&; e h9Mne BB 4 il S,

sg%rmtli c rrJarSii a?lﬁ{%%igﬁﬁi ﬂéh%“ﬁ%gﬂ[‘}ﬁ 5’4'

effigdt meatcrods-sbetiona oRAMaKeAVABhE GRe iAW SE s4he

inner friction ring 53 and the digﬁm% d]arc\é\msﬁgggrted

25l P78t Al seheiyatin viewer ssowirer tcopktudin R0 a48ectangular

IS a .chermti(c partial view according to the first
CONRHRAURBARIOBK foReoypiiag entdishversri diski h tararcloutdrebrake ring 13
[ jckion ring 5 are supported by the disk 2 in
acc I8 & el s Rnfitfagah bl e pirsont Terfiom i 5 a
sehesmid £ cVdan i i i.ce agcording to the
o K e B R R ER o 10 i g
56id 39 & & chemEe&ioHat Wehawe Lid. le of
t he second enbod% ment of thggap!?g@gﬂ% E: %3%%’ gﬁ'; Fig
5 Fidss4(r44 irensxthiernaticeviews ahidvgin@nopbRIonIH Fridditied example of a
exanpl eg%fe the second enbodinent of the present
retaina fPeeRer Aggogdisg tosthe Hsieembodimeevoisthenpregent invention. in

: -pdifi ed I f. th d nmbodi f
W L RE I VER PORE ‘Fiafnios MembarGhIRA0C vi ow
T o e SRV B IR Rt gr BoR 5B Sharmpla of the retaining

I nvention In

memshdEP b BEorIRTERY theSirs B8shbBHEN St 6%“8@ O@g%@gﬁé{é&t,\gj}gw

. showi'ng a danping oil cylinder
DETDA# 3. FeD2 BEBERIZHT] \Ibiv G oWy RNGFRRREBIAYBEMEN 8f fhe retaining
I;(ﬁ}éefer-re .enbodi nent of the present invention wll be B
MEIPASE AFERIE Nskiceingatrsbembpdinientaof theinrasendfievertion; t o t he

EREr A s 7 ofer SHETRE| PEY cPBABIG #nrovgient skample of the
rele%@@i?érfsiu?iﬁbio@“viceTQ@cd?HF@e[BHhe first embodiment of the present invention;
Fig 45 is a schematic view éhowing another modified example of the
release-ensuring device according to the first embodiment of the present-invention:
Fig 46 is a schematic view showing another modified example of the
release-ensuring device according to the first embodiment of the present invention:
Fig 47 is schematic partial view according to the first embodin%ent of the
present invention in which the inner friction ring 53 and the disk 2 are supported
and restricted by an inner support pin 34
Fig 48 is a schematic partial view according to the first embodiment of the
present invention in which the inner friction ring 5 are supported by the disk 2 in lieu
of the inner support pin 34:
Fig 49 is a schematic view of the coupling device according to the second

embodiment of the present invention:

10
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i nvention may, however, be enbodied in many different

fornms and should not be construed as being limted to
t he enbodi nent set forth herein; rather, this

enbodi ment is provided so that the present di scl osure

t hor pugh,.and ete, and w fully convey
GSQOESC@ptscger%@H% Y'nWeﬁBB%”Q F tfﬂeé@eékrrar@ei\/er ﬁ’ftthé second
embé’@n@'ntt otﬁ%f&re'é H?rn(/ ntFr% the nechani cal coupling
device for he present i nvention includes
Rigchups Ian@r@n’:ﬁéﬁrolvreﬂ/ shking afother %&ﬁé@é%h@%ﬁf'ﬁ% second
3, and a first and second concave-convex
embagingnt ththecprarsaot eveaiiog t echni call feature of the
ouglrng device for a shaft lies in that the first and
fAds 255@@eaticevievnseaviagsaneihee snariedievample bftieedecond
ress eng’rn%errent arrangenent in which

embé%p}gﬂt&f}ﬂ]e RiYGGMal"VE et acement and axi al di spl acerrent
?ﬁd%'ige‘a tgeh@r‘?ﬁﬂc %ewrsh%mngqﬁgfpo%c%ggme gL t (?fdthe present

secona concave-convex ssé

inverfliopkin 2viAEe tHofisk QUE o liBeB Sy g
o in \T\:hl ch rotati onat%ﬁlglil SI nglﬁ]aﬁgﬁ armg gcggngn

F&d 3¢ isve stbematb vvhshowimgop enatdieg oAI@yBrﬁdeﬁ»GG%ﬂ"ﬁb 53.
force association nenber 6 is provided between the
concave-convex U assenbly 4.5 and the external force

PR 2 0TRSO A Bl B e

to be a radial press engagenent in which axial
sliding displacenent relative to each other is

apsrefdt&d eMbRGRRERANS ﬁr%nﬁr@é‘énF ﬂﬂ/\éﬁﬁoﬁ%ﬁa Bal aea&rr'ogd ti'hereinafter

nount ed on the coupling disk 1, and two ends ©

in deteil ewital refforenee menties &t@t@&@h@@ﬁg@d whéreirt Be like reference
coupling disk 1 and the disk 2, respectively. The

numefiads refer stombmtite ?t@mwsouftfoegh@lﬁdthﬁg sphatﬁt';atrcm The present
inver hhe coupiin drsk 1 upon o&feratr on of th
i M hBRa ek e FBnAdered PaMer should not be

L AR Y A R, R o
embbdighetit iseptRRde N GBS MRAT tfe SSrebBAt o@scré&rrsopm' 'b@gthorough and
device is constituted. Further, a thin wal

complets, rardewilbiuliwaroh vey dhetdmecépsbf ﬂtmfnvehﬁo@w@htb%%krlled in the
device for a shaft and a circular hole is provided on
art. the disk 2. Referring to Fig 4. a pull rod 14 is

ded on.the, couplin vice.1l and passes throu
Pﬁsﬁe elring in Elrg q the echagnca? coupling %evrcg for a shaft of 81e present
invention includes a coupling disk 1, a disk 2, a force generatingmember 3, and a
first and second concave-convex assemblies 4, 5. The characterizing' technical

feature of the coupiing device for a shaft lies in that the first and second

- concave-convex assemblies 4,5 are configured to be a press engagement

arrangement in which rotational angular displacement and axial displacement
relatrve to each other are operable, wherein the first and second concave-convex
assembiiee-4,5 and said disk 2 are configured.to be a radial press engagement in
which rotational sliding angular displacement relative to each other is operabie. An

external force association member 6 is provided between the concave-convex
1
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hol e of the disk 2. The force generating nmenber 3 is
configured to be a press i5 spring 3" , and the press
spring 3" is fitted over the pull rod 14. One end of
the press spring 3 is nounted on the disk 2, and the
assehiy endgnihgeakidl A8 thepul 1 rod 14. o
Al'so, in the co%peirﬁ%n%g% ?g“ﬁrg)r"raﬁsﬁg?tf’?“%{@’§ﬁ'€§\%a$9ﬁ30i3fl°n
meffibgr 6, aranthierfer céidveeschvexi ssdinitieded .on Lhe first -
concave- convex assenbly 4 so as to gniggg“ecé\nn{'%”rgﬂ% be a radial
Preputanioagemesplin venidie afialt Sieiing cOBiacoRMeAY SniRRLEK, sach, other is
_asg.en‘?lx 5. The external force merrbe‘r 7 is associ ated
OPSIARIR- { AB SEPORG cCenprvgveovEN RS aasse This ymdutiatasigihe coupling disk

1 ﬁl%erlﬁag <bet ween the inner spline 15 and the outer
spline “16° I {NTAXIHEAr BAET I'PSRBSF ecrk eannggtet huifeths coupiing
disis Kidndefle gkt he-art f .hesipner spline 15 of the .
first cor?%év%%%éﬁ”ébg%ag@é 'llf"k/ '4°£’é§“fﬁégrt%6h%\@eaewan shaft
8 thoutigl tisPLdERingQdials 1t o ANIpSEaNt & AR A paersRLine 25
of the secgrﬁdgconcavé-conégx [as?s,é,g;rnr;f;'lvyﬁoglge Rrggfat'QHdPﬁ'@Pv” or

congiepiegl tarthhalut-extandiey shaf: réeehrongh @sﬁéﬁ‘&o&piiﬁ%%%ﬁ er 9. Thus
th°|lmtln9 pin 17 is_mounted onto the coupling dis R ' ‘
© Lllt%?ﬁﬁ*@hhqrﬁ% mﬁmtb_au arrsmrﬁ@cﬁ@m gi_eel cmt-_.exite’:élrﬁ?zjid'g Shal- 8 Ao that a
r,head portion o e imting pin engages
<o v‘&ﬂﬁﬁ%rﬁ'&éﬁ r t'é‘ft“Hol e. Alternatively, a cylindrical
brakger Wh g 1.0 _protrude outward the i
coupl | hg @gvi\'\%grﬁi&g\é” gg {'o! “esn8§ rd 3EPmi t?‘ﬁ' diski3 @f the coupling
devireadoe 2 shifil dhda Rkl @eice a5l gicaf QP iHg device.,
for a shaft, the arr angerre?ﬁmof gt%in% ‘?%F 2. 'Retefting 6 Fig 4 8
DUHCMCMQS pmwdzad assteﬁbd:qupﬁngrwbdi_&@ 1%&@?@;@%3& Yhfdtgh the circuiar
hoidSgact ation menber 6 are nodified, a friction
O%r@éa‘érﬁém Zneigeioras ganefting dezmbet BeasncohitgirbESb be a press
spripgneave; CGOﬂl\{;exroasserrbl yOA._aE.d t he second - -
PrconcaveToMreR 28 sHihiy 5 Is #ttReQyer ithg aW midg14, Oam end of the

rekN8BFnS Bl ad wnt. on, the frictio ngagenent
T e e e 2 e, SUh8E aRBIHEET & rrounted on
thepuobvodied with a friction surface so as to engage with

the friction engagenent nenber 18. Preferably, the

f 8%, iprine souplingedevice lier & ishaf:, esrtawer FORNEE, & FEP|Viine 15
i Arf and thﬁ' friction engagenent nenber 18 are engaged
PIPYHRES R AN (i rcopFaye CORV @A RSsamblcé SO @it lemgaga with an outer

SEEiset han, LSSl nb 19 i_ i ded bet
spibEhetéae LOLIAOSIL SRl 00 ISTher, 49, -5 oy ded, bet veen

the friction engagemen @xternajforce member 7
Is ESBDCRNSH GARY We A RItade 3RNIEX L OsdPhEN 2D %’r%ﬂlghoagngagnmnnf

protection - T
between tne inner spline 15 and the outer spiine 18. It can be readily appreciated
by those skilied in the art that the inner spiine 135 of the first concave-convex
assembly 4 can be replaced by an outer spiine so as 1o engage with an innsr spiine
. . e
or the second concave-convex assembly 5. Also, another circular hole can be
formed on the disk 2, and a iimiting pin 17 is mounted onto the coupling disk 1
through the circula; hoies provided on the disk 2 A larger heac portior of the
limiting pin 17 engages with the circular hole. Alternatively, a cylindrical brake
wheel can be formed to protrude outward the coupling device 1 so as to engage

with a file brake.
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device for a shaft with nmechanical friction

transm ssion. As shown in Fig 8, the present invention
further provides a nechanical coupling clutch device
and mechani cal coupling brake device for a shaft. The

1 br ake. de i ce includes a
CgrlmJ gﬁﬁﬁgﬁfgﬁgéxaﬁ'ﬂﬂl S t?.g e far a ghafti the emangement of
thebireckorbveacdhivel 395 UW fal ﬂl({ ﬁhng@gg%jﬁagc%dagsgcﬁaltgnl r(r)lrember 6

surface, a spri ng a r's
ar’-“cmmhﬂﬁei ca)rfmeuorasfr@lﬁgbm miy agpyl 14. The
coupling brake device of t?’ﬁg pr e28en'?' brr?\\/eq%td gﬁt\ly%en the first
CONIRYP LONMPX zBESIMDlyhat arite thier Hecand TBREAM-convey assembly 5.
Re%?rnca\{ rgom(ex assenblies 4, 5 are configured to be y
dLE Rgggénéht 'Wra?m'aﬁgeﬁe!ﬁtmounm on tiet aﬁctt@'halengagemnnt
mem‘r'@ TALSipdagenent and axial di splacement relative
each are op é’lnérﬁ}’% CORKY BEPETRY 4 isr Brovisienowitte a docticexsurface

S0 §§&6'€Hg‘égé \ﬁﬁ‘ﬁj thS Hidi §K%§%§-pe Cweroﬁ% ﬁpggr%@ﬁ/nghe friction

radi al "press engagenent _
surfacgubhirthei frgt anpB0s-coRlat 'é’sese%lgag h, 04 nﬁr@nﬁzﬁtiog ergagement

operable. An external force association

”‘emb@v ildeafe ssomged witteehtlr sthermcaOnEANLaXaaSSEe
and the exter nal force nmenber 7. The exter na@%&?ce friction

e B SUP ORORG BGF PEOMAGS Drsbwesh nd fistium ersydaonEnt mermber 16

y e configured to . be press engagenent
a”dgﬁ%a%én%" C%('ﬁ “SARVER 288EAIPIK |14 §Pn@s dpsieracamenvericad protection

devicd! idt b‘%a?ﬂuﬁ@%c@éﬂﬁ:ra Frii8 ﬁgﬁagz%ln?%st E‘r[]g“ggcf)ﬁ

external force aSSOCIa I on

cABCsivewis ORV Elg &S SeRbbyedank S uplin o
ke g0 o, Bo e blege SmIBHIS® ek HToRdel ¢ Mecnanical

coupling: \fleteh hagicofartchenatihakical s Db 3 A
disk 1. A spring g@?g@fl t?gg@%{nvéﬁfq?hla shit. The

coupl i
me%nllcq?&g)ugﬂ gMb[rq*eoﬁ@wgﬁdncgj@qjﬁ@a porwsmgnaisitied K@Iﬂalhh@ member
P e o end t hereof being nounted on the
21, g étrc?n @ng?@ Fﬁﬁ%gﬂ"{' heagirgular t'fa@na arfaetiopnswfacehe spring 3,
a flr%prérg@%eéonﬂ '&8n9’aie‘cgn\}e§< Q'fsse?ﬁ%l Ségnar{ a p?xlllrrg% %&nn Trllle coupiing

er 21 through engagenen

brakaideeice affthefsredbskinbeticid thg Efdr&EHqH tR%toﬁle firsy, ﬁggtsecond

coupling disk 1 is nounted on t e out - exte
Consam-co@vmmsemunesme Soutre espeiflired shafd B bg ement

arraln a oupling menber 9. Wen the retaining rre er

g W&E‘ t IBgWhiE rp@tlgﬂak,@nggtaatdlephicentﬂremnd aaxial dlspkacement
olaBR R SRy Bl Bar Bk Facrin ik distoponsavetaeros assamitdy 4 and
saidoBjsRC? .ara &ﬂﬁf@uré@ ONRKG %%Yélcgrelsg é:r?gnasgtelr}lejr%teg which rotational
sliding angular displacement relative to each other is operable. An external foree
association member 6 is provided between the first concave-convex assembly 4
and the external force member 7. The external force association member 6 and the
first concave-convex assembly 4 are configured ‘to _be press engagement
arrangement in which axial siiding displacement relative to each other is operable
through the external force association member &,

The second concave-convex assembly 5 is mounted on the coupling disk 1.

The pull rod 14 passes through the circular hole of the disk 2 so as to be mounted

13
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1G In the coupling brake device of the present

invention, the friction block 20 is separable from

the retaining nmenber 21. Referring to Fig 9, a support
o ﬂpi n 22 is provided on the retaining nenber 21. A hole
'S “IRINGcRiaK dn A sReirar B dt ifitmabbemrkth2Quull ach4 Biin SIHRPGK being
k

ol Langages.with the hole of the friction block.
Pre Zoﬁoig%?{kg}&dnms'%%ﬁryc & ANsF §hf deeresr beingfresented ahl thie other
endast thdBul feth k NG rgh K LaRRd di sk 2. Upon 15 .
gﬁper atgi on of t hggg%ﬁrﬂ?gt%g, O{ ﬁ"% TS %ﬁﬁe(ﬁ'%kz B agrdcidied with
a retiinkRg 2nemperg®! Wirbgh BRgA§ 4 6lein®Re; ck through the _
) af({i ction surface of thg %p_uplni ES“%E&%JE.%&%%W face of the disk
< anG fR& e tileeic 0. Bhe tdveipiingkdigk 1t Remolih@y @{%Ehoyﬁextending
shaff3sgcLal Sd Dgl 'tht t he retaining menber 211t hroug e
1?rl t'F SRUBESR 1B oUrEXENGNg $8RY.5 thheudir & sharobbffkmember
9. V@Rer Shd oM i th an_outer spline so as to engage '
Wit h%t’hége.éhrﬂ’g 'ﬁ%ﬁtﬂ:gﬁé%f 5t Héo%rg?%icm Agreidiveerotaibnal object. a
couplingo clutdre davicet Ot a exhending fromthe .
coupl i ng gi sk 1 and t%%wé{’s%ﬁg g\?ﬂhnen%én%ir\?F%BgiW?H’%r 21 is
mounifseen dirslative diatz diged, amotlieg bfAtLld Qi I e S
3hqv\g in gg 10. The inner di sg body \g%b '(':sa%glgémeaa‘l
' 1B& (PP URG; Ea ket Bavios (OF théepreserrinbenir, eie Fidiidn 2808k 20 is
1ehjcndirect | associ ated with the outer frictionring
sep\;%zblltehﬁ?)@gﬁ”afgﬂﬁgn@am% %ﬂavﬁé@.rg@ e IF.\EQI 1By ,a sta%;idl‘t Pin 22 is
provwitldl o Hee Y& LrAbhs e nted on the second
. cggcave- convex 9’:2%@@2%@ ’_(‘}r@"qe/&% PLPEERE OR the dection beck 20,
and tthee swppbramicd? gagadsH Usthnert naRd ation vice. .
syl Qr @ shaft, includes an inner di gﬁ%&)‘}?@%,bq%%g néy Triction
U393y Eakfedider ryrezefeemtiatiuber tishceaslieg @gquaggt@gis? 2. Upon
Oper%lﬁgf?%r@%t' on slgrhn_g 28. The conpensat i on device o
&' pr e5eth MO dhE C8HPIRG sk hape the gigkidertduate wiktethe friction
biock RO&hrdlighkhR ; | Sady Qvided 30 with the outer '
f fht hr eadegﬁ blhogﬁl&ﬁ(%?%ris%ﬁ ?Z{hwsg‘au-‘?'&g sl Tt 3nfgthenfrighon surface
of thexdiak 2amten fivbychrecasdoiABE vaith did eobj oue
srioplreaded bl ock 27 can be conf i g.urg%%%no g‘"ﬁ ‘QLE' ?hroth_ the
et etos Al drtesmrijyelvasns Frniioni ioBk @012 mévi@ecﬁ:Withréjr{ bﬁ@r spiine
S0 ag%gngs g,hotgn,.l_n Fig' 13. The outer threads of the _
out &1 oty MfFedNBieRine; of togretajning dnembbe2 s ake0tHe friction
surfddePsxtsh & %’r a] L nper ,threads of the inner o
~thr eadedﬁgi ng 3 “idcsot@ﬁg é’%ﬁﬂi @ﬁ‘?zﬂe 143k eanshevddided into a
Innet §iple bobiy @3dends an a%itdrGrisRARg Wat B AR QUL 8% Lireaded
bog LLOCK 27. One end Qrf ”alconp%\r?éaigfo%%gﬁrlﬁ%gﬂ@? € Inner disk
odycéhfastierd directhessadiztedt hite ade Ui 0f iR Al 42 o be. ingiirectly

assodN t errn?pg thereof is associated with the”inner
BLRF Wah the outer friction ring 24 through a compensation devics, Simiiarly,

a thin wall sieeve 25 can also be mounted on the sscond concave-convey
assembly 3.

As shown in Figs 11-13, the mechanical gap adjustment and compensation
device for a shaft includes an inner disk body 23, an inner threaded ring 28, aﬁ
outer threaded block 27 and a-compensation spring 28. The compensation device
of the present invention is characterized in that the inner disk body 23 is provided

with the outer threaded block 27 wnich is used for limiting -in an axial and

14
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i i ' i ice into the
Due to application of the conpensation device in
couplingpgrake device for a shaft and a coupling
clutch device for a shaft, the friction surfaces -
extending 1o fromthe coupling disk 1 and the dis

_ cnn. i i al d circunferenti al
C'rcﬁjﬁe{éﬁ’ﬁ'é%ﬁ@%ﬁ%’%g;ﬁgb%ﬁlﬁgF_ %)é!ggﬁ D%Gr)]@@l%lﬁa:tainvtm yonmr?% to be in a
recfdmgarartshéSé%%dshJWﬂ‘%E%?‘(l)i %}éda{ #ﬁ@bbﬁapﬁtﬁg?%?hdqy?rgm F_iz 13. The

outer friction ring (o e 1w
outei skrebdslyof 2Re diter eMicRHeb Mk RRFes, bl Fc&lnﬁgw;gepo ?)g sawtooth type
formed into a rectangular or circu . 2o
threagst Aed the mnehéhreadpldr tige himean@ayics iricPoe & SRRl e to be
the present invention, the external force associ _
sawlagielyPg reage @i aeto @nphgawitutres oaR)rithralibd tﬁécbf??"‘@ne end
fér&ﬁi %4~.Ani.nn'e spline 15 is provided on the first .
O GRERTEE %%?Pvéf?”ﬁgs%&rﬂé yoanecteetee the onddr frosasedTBIRRr 27 while

i he oyt -extendi ng shaft 8, through
""”°§2érsir§3‘?§f§&£?§§ég%%€%ge%mfw IR l%?f’yaé’l(?gagnsl | ﬁ' ng _
: bat t:l =3 >0 | ne na. .
e SRt 00 B IS o
for pshalsindca dobplinginiutets devizsl ione sk tHE LSS §@rp#e§eextending
c be replaced by an inner spline so as To r _
fro (fOURYSG sl 1 Bt ther diskn2tden eouBbpatatdY BKEWHRY §8ial and
Yl
. fq shaft..of the present. invention, a circular hole
c:wcy@%r%wﬂgl}mlpagn@@aa $3e beoapRNagd diAdkrrativaly)| Itarﬂﬂdhlnﬁtg ghreaded
. .. ; portion is nmounted o _
””gﬂ?';'%uégf'f/ E’gr&aéu%%%i‘g? H}Zegaﬁﬁ%?ﬁﬂ&?m gRg 24 f@sb%gbsqaaﬁ rotf rEhe inner
; .he ion is.engaged wit. e
e or el anet WRHagIIoR T oBh i SIREY fdo oupstenguiar or
circyjpmsteaptevi ce of the present invention, the association
rangenent in which the first concave-convex assenbly
Ui o noihescauRing: brake aiavicmis: 4 ahaf FHHOGrak&Minvention. the
.6 can be nodified. As shown in Fig 15, the
exte iérT??r%Oascsgﬁ \0B-BMASK Eais Jermpidedawiths aprcmierdﬁdirw 16 @& shown
. ; P ; 15 whi ch engages
in FV@\;AO‘tN‘F]Ctﬂ éﬁ@éérlc céiﬁc%n?%%g Ecg\ﬁr@%q %ﬁ;{q%gfﬁrs&gpng@\@pg:owe% assembly 4.
fendterti : j tyueen. th f-xlcton_
T Cnadentn, nornar 14 S RaeAEe °“é&%§%\§%%2%f§§rthfoush an
di agemibns in wnicv & lao@ PEHR/ES; 2 & inner
N ‘dgyéﬁ@{/??hga :Jre::nhanil cal fricti oﬁ‘tgter aE%Irélessﬁct)n twSen the inner

t . :
sp“ws%gﬁéﬁﬁﬁﬂ putec spkne 116t AdterrmiRety; es innel?tdﬁhﬁ? g?é?‘*né. Phiaced by
e :

[ of the present invention,
~an o%é}kgpl%%vérgde the outer |sophne can be replaced by an inner spiine so as to

form a spline assembly.

Further, in the coupling brake device for a shaft of the present invention, a
circular hole is further formed on the coupling disk 2. A imiting pin 34 with a larger
head portion is mounted onto the coupling disk 1'through the disk 2, as shown in
Fig 6, and the larger head portion is .engag'ed with the circular hole of the disk 2.

Further, in the coupling brake device of the present invention, the association
arrangement in which the first concave-convex assembly 4 associates with the
external force association member 6 can pe modified. As shown in Fig 15, the first

concave-convex assembly 4 is provided with a conical friction engagement surface
15
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menber 21 may be nodified. As shown in Fig 16, an
adj ustnent spring 29 and an adjustnent screw 30 are
provi ded. One end of the adjustnent spring 29 is
associated with the friction block 20, and the other
. end of the adjustnment spring 29 is associated wth
which gagpaeawithribe feetiner ergageahentdjenstarets. Aleo ewfd@idns19 can be

.gognt eejwi o0 on the_retaining menber 21 so as to
proviged o HeWEeRi t et hBICHPNct PrARIRMBERt 20emiper nA8r ampl ithe  first

conc e BORY B el T B\ A o8P tioR, i ob Fomiet with =
mecf?é?wicé‘_ﬂfﬁétr&ﬁ\rbrarlﬁé}nitsgﬁgcrlﬂggbé?i?np?’s%%sﬂﬁl\{é&e of the

present invention, Ictionring 32 and a _
puethsr, ph ahe @Liplihg brakbodeyies of RReE8ERt AvefIOMtH  ataini
Fig 17. A hole is 15 provided on ;ﬁhe | eft feri cti t(g]lr(1e retaining
memphg13nay dadnodifetefAs showat inofigr 16 gar3adjustrmentrdeihgord and an
. the Pull rod 14 throu_gh the hole. The left friction
adjustneagt 3CRY 4458 AWORAL IPRMeent 9K the mdjusimentfapring 29 is

e e
) i o . _ 14
is asgggﬁﬁaﬁ{g&ﬁ KP%*@;E@@@W&@\QSP%OTb@ea@Héqné%rg Sﬁ?w::ﬂ'{a%ur%ounted

ft side of pres
on ther essinplgainenibleris! 85 $RCicadfthamtt Wit ehdPHfson | ckSEb.idﬂH inner
e

-3 and is associated with the disk 2 in the right si
spling ik pevfided-an tie retaining heercibep? i sg dw wkengtR)s with @fh ¢dier splin
present invention, a right friction ring 33 is :
PrOV‘BPEWd 8 frighiph Blogk 28ul ar hole is provided on the right

Ebleh Bl el e iy FiBe Preantinventioon et gicgon g

. t - imti j 4 t h _the ;
52 aht o P GRS b, b Bl ST 17 4 e
provitied ain thie leftidctih rikGS2r iaabtthé néfe Frididnl fikty 333s inSounted onto the
associated with. the friction block 20. " In the right
pull reddet Browgieths gate. Mhiedeftdrctiamon@32 is laesocigted with ¢ié disk 2 in
the outer friction ring

ring 33 is associated wth tf _ _ '
the gt Stig 300 s, GEreRieroNisy thhdrieiancPRsk 2ot mofcside the lef

tieidife 35 Hla ke CHbERLrY O Yl oI HRR s e

In thEUBkNGHe of Brédte pERLIR 1 Wtﬁlﬁg{réﬁ gy £€d Qg?ﬁ%éggg\blﬂgft%% press

t he present 1 nvention, riction _

springraad és assddiatad Withthe disk euhane highesidgdharegt! ongat ed
hole. The friction block 20 is nounted onto the
Fertaeniinghermebipling brake cleyleet bethel paseat inveritienaadrigheriction

_ g SEOIQ at eﬂ hole so as to engage with the support pin

pyi gg,’ ap@ e circular hole™is provided on the right friction ring 33. A
limiting pin 34 is fixedly attached to the disk 2, and the right friction ring 33 is
mounted onto the limiting pin 34 through the circular hole. In the left side of the
right friction ring 33, the right friction ring 33 is associated with the friction block 20.
in the right side of the right friction ring 33, the right friction ring 33 is associated
with .the outer friction ring 24. In a reversed form, the external member 7 can be
used as an out-extending shaft and the out-extending shaft 8 can be used as an

external force member 7.

Further, in the coupling brake device for a shaft of the present invention, the
16 '
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friction block 20 is associated with the friction disk
2 and the outer friction ring 24. 5 Preferably, two
friction blocks 20 engage with four support pins 22.
The circular hole is provided at an upper side of the

. i,Ctii .bl ock 20.and f{he elongated hole is rovi ded
f”Ct"’F‘{B'Q&% SR ) AEUBE SReta with 6?@?@“@émcﬂ©,alnajsagmx;/nlrgdtm hole,

The fhtibrfBiock Yot ig%ouﬁt%gtihﬁ%gﬁéj gg{??,ﬁagfﬁgﬁﬁgfgg%ﬁgﬂfghttﬂg circular

present 1 nvention,

hole @mdeletbngatedABNsd Bs E{)%r@;’@ayeﬁnﬁh %g%gfgﬁi) tp;é‘lﬁgg;igﬂ%her, the

.35 is provided with a ol'e soO 0 "€t .
frictioni blbcka 2R éy apsociddowiN itie dridibrt ARk OURRE the 'o%%érq?ﬁgéﬁging 24
! .

24. The [I_!F%ht friction ring 35 is nmounted on
PrefefaRly. twedriclion Hplogis 20hengrges withr fdol fuppohepRef 22 Te circular
friction ring 35 is associated with the friction -

right.
nole i E3RKid5E 3 AN WePSTTIge 0% to Thaliancolbok Phecand e elongatedonole is

ri i jated. w he outer friction ring 24
oodd 2hoia AU BB R S Sod LR 1 19

et . A i . ith .the couplin
A P SR SRSSARICL B S OV LD
ring 35ad ptdvidedr adhehowhnntig 160URL §de B @7@?‘%%% \?)Tr%\éggd with a

fi
present invention, a rel ease rrenbé? pro
key hale sm@arioiengzige @0h aThey pal GasEoREtesn &% bﬁtefrifﬁ@ﬁjdrﬁring 24,
The m%ggrt%d onto the left friction ring 32, and the right
© GG Heg el g 9eunsabtiodneipull rmsis b4 itaoedhvihe feitdagar hole

i : Al so.. a Jyechani cal rel ease-ensuring device
there The it ioUTE i0f ThE Sevcer SV i, HisBanLIoghg0 n he lf
» Nt i in Fi 21-25. A - .
side BERSANERL AR YhERn Alg YiOIabinlils B s irorictin g 2
througix thes ke Hos egdnipebrsy Bir Ml bRt ) S. SO .
) g)s( to e%/]gage with a hyoFgI g?g\ryiﬂae ghwéét{&ﬂi%ﬁgl s associated
with the sewriingidiek tlehthuw theaide Frictiodi ritg 24 aWleRe '@ rbhrgads

rovided on the confronting nenber 42 corresponds to
Fg@%@ﬁe'rhé'ﬂ% CRHPIInG RiAkei davicenobthexaresent ifventen, a reiease

j n "a" which Ls rqvi ded outside of the
memgdeg\ﬁéggan\nag&ugﬁosqoeﬂ gtk'q I?@m’qﬁi/r}? Ftlaeee membres7 is fixedly
m nd, ; : - uring. device s shown in__.

O e Mot PRT e AT B P bR Tlbsamemoer a7 i
assodiatsemitirthd B8 2a centrifugal nenmber 39, a
rel ease-ensuring spring 40, a rel ease-ensuring frame
#4320, s dnechemital oatsiasg-ameniiey @i atthbieed 16 & bolififhg38avice is
o 4 s, connected to the centrifugal nenber 39 through™a -
Proviqeg, Ry thespresent fentinseps showre® Figsi 625 dactaniftonting member

42 w3l AT b1 Yhe' SeSRaPTortd momads 6k o ided with threads
s0 as to engage with a hole provided on a thin wall sieeve 41 extending from the
disk 2. When the threads provided on the confronting member 42 corresponds to
the nole due to application of external force, a locking member “a" which is-
provided outside of the device can be used td lock them in place.

_ Another arrangement of the release-ensuring device is shown in Fig 22. The
release-ensuring device includes an insert rod 38, a centrifugal member 39, a
release-ensuring spring 40, a release-ensuring frame 41 and a confronting fnember
42. The insert rod 38 is connected to the centrifugal member 39 through a lever 43.
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slot of the I ocked confronting nmenber 42. The | ocked
rel ease-ensuring frame 41 is provided with a hinge
hol e, and the insert rod 38 is nounted onto the
The rel ease-ensuring frane 41 through the hinge rod. One
© UIR@Tooc% Be Iy Breviaed with i hingissheler amdy a4@ui %oc_@@&eghgg%e with 5
centrifugal nmenber 39, and the other end of "the
slot Er’gpégg‘ékeedggﬁ?fifrwg'@p‘?‘ﬁ Sid 4. st heolpsked eeiersetansuring frame 41 is
provid@he Ry eNSHILRT Hff.a 1, Wth the above
const ructe%]oﬁ{nggnéjgﬁearggés Tacdiisht PEl #Fi Ve meustesh onto the
releasshets ireigWegme t41ethregd e ah 8hq Legnd the .

, ouébext endi ng shaft 8 are tbg%:efqedog@.“”?foﬁ% reiegggransuring
SPringol0 38 egBECiet ¢o Whe eenbrifugt endrabef @bCenABRELH L, I NE - o
reia insert rod 38 is io intended to be assbp{]atfgg é}’}“ﬁ é%rhdg oF the
SleasPRnSNIngRR TG @mqmcmtha%tmémirﬁg rifrie 4 NRith the
abonUt'eXttrend' ng _shatlft 8. On the other hand, if the

FnSBPYTYGIP3sandials shwhlagasaenirelativaetoo eiachx bthedi Petween the

e ; |.nsert, rod 38 is intended to be
e’“v'i‘?i‘fé%ﬁ% %‘%pr\?&%hn% LR 8F§U|?dsetnlﬁ’é“%§ﬁﬁﬁoa1tairﬁg0 nberbecket? If the

inser@$68C3@atad oWakd) Jilte tex 1y forgce nmember_7. Further, _
in the rel gas?e-er{surtﬁg%d{e}@%cl:ég%‘f’ Pt ebeffie Insert rod 38 is

Intenidedent bomssaciaty wihite sl& Bf 8 d8H: 85 o Fi :
23. The rel ease-ensuring spring 4091:r§ﬁ% ﬁe@ﬁ’%pf'?%ﬁsomatw

with HigdouirergendingrsHafighl Omendetn@9narsd, el ihesr trgd 28 @ associated
entrjfu cap 44. An outer threaded cylinder is '

. gal . ( _
with eoWa‘é&%BH"\gh?ﬁf‘gﬁeH@eméfﬁgum'tdqgsﬁs a::tend%d 1l aeseidted with
o | ified as ront insert ro , and a
the ofdar it SEn OISR 25 SPTRIRENVIY] the Dftetiab fdmcemember 7.
FORREL | e he, fr jdinert rod 46 is attached to
centri flﬁggr %fggl%r{%ﬂgbfdﬁaﬁ% % tﬁnsnéﬁemo‘ﬂ"@f@t'q’% a cap 45 is
provided @seshowts indBigt e Todt @lie dsRrsad a4, i of the ,
. rel ease-ensuri r%g ~frane e418. One e dgé)ljf'{qdﬁé €k press spring, and
the cepiritua reamber 8§ is pradiedb bs sassamivabeeapisk NahSuter threaded
cviingLrl g]? seat of the front insert rod 46, and the other
YN d® GFOYIREd 081 teg selegngwmisHg ns framg 440 Thiesnseys omd 38 éel modified
' - 5. Lnner .threads of the cap 45 are
as a\ﬁ%“géﬁe%e“w&?(ﬁ 4 opnp ¥ FR?%BsagaPr%d 8t atlpwer side of the front
insert ¢hE AL -THRSHH : .be connected to the
25 rel ease-gggﬂﬂs%ga@aﬁ% l%%.@ﬁégftpo‘fﬂ"%i"f@@t fap gif - e front

insert ©pABVS deslimbd MadPkgosR: aRrdaRieCOGREE, Wi e slot
of the confronting member 42. Al s?o,aglﬁ%‘érr%Lﬂréeéég‘éa%‘r'énsu””g

framgy v iedend 106 ititke relbaseensuringigating 40 A4asMaicl-Re@ Wil the spring
°tth{!1i|aﬁs are provided on the cap 45 so as to forma h
seat pyihe henmBsREHPE MEwand thecdads endwftthercicase Ereuring spring 40
. ease-ensuring deyice of the present invention, the
is as%cgéﬁ%%,??\ﬁ/@ﬁhegagé&&p\fq?pri rqﬁc&,pggaa Rk K Saareoemgagsowith outer
threaBkd c@ﬂndé‘rsoﬁli}%"@elégséz-bgsgrﬂig %%rntwg%' 56 alset\éege 4c%nnected to the
release-ensuring frame 41. The front insert rod 48 is provided with a piug so as to
engage with the slot of the confronting member 42. Alsc, inner threads are provided
inside the centrifugal cap 44 while outer threads are provided on the cap 45 so as
to form a locking mechanism with threads.
Further, in the release-ensuring device of the present invention, the centrifuga!

cap 44 is provided with a connection pin 47, as shown in Fig 24. Further, a lever 43
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18 and a connection rod 49 are provided. The |ever 43
is provided with an associated elongated hole, a left
hi nge hole and a right hinge hole. A support arm of
the release-ensuring frame 41 is provided with an

[ [ . Al'so, th
and 4 BRfleclolF5o ARt bab utiscol iso@val ¢ A inpraviges wibraassociated
' hagle.  Further, th nnecti on
=londdf” 18% & e EFhes T I8, BonC NRargbolo & sumaod am of the
releas@eabligndirage: h@'i@prm@e@m%eaﬁ‘?fgpgg ﬁiﬁlﬁéoﬁﬁlglgq'rﬁgg dgwar hinge

hol es are engaged with each oth (
hole. fisrs the resr inseftamt 48 fsopovidetkaen AR aPASH ﬁmgemepe and a iower
..centrifugal cap 44 is associated with an el dngate
ningenfaple. berthefetheetennerson ho@d@wlsanovidsdo/citrahlsmaftid}hirigéﬂlo}e and
he rear insertion rod 48 engages with a rear slot of '
movah?ehp(ggk@de.l ned PY%ﬁPFrﬁﬁp%aﬁérh'M@ foies &reoabgaged with each

[ [ ith the f t slot of the
ot PRl 5 Soh e 4P of Ol tiee Machamism. The
' ; b Q nd_a rea
Centr%bsaéﬁaar{){j%\?mé%%odﬁe é’?;\lgpgépea{?g e 9%#%%534%\%%% e{hrough an

assodiatidredin 471. ofhec prarhesdraomeed AeshgaddInwih 5 IATYf the, Jocked
assen‘gl y in which a coupling devslg cde: for a %%\g%t, a n‘lgoc ©

confrerfing memiisr e Thevirad ingartianshaf4s emghges with the front slot of the
rel ease-ensuring device are conbined. As shown in Fi g
confromfing, Mambel| 4¢- AYPENASIVEYh@nr aFeemsblyeins whichy af framtepldd without

: ' . hole of .the disk 2 is associated wth
nead #iffich, Shi 3450 nshh T e Bred séprai@ly dupagmith dhofocked
slot chf bR @¥hdgd on the confronting nenber 42 of the first

“concave- convex assembly 4 which is nodified

NexQrigENshbee dhesest®inah ks e t@ﬁ?ﬁ’ﬁd el RB. f%?nag shaft, a

menber 6. Thus, a rel ease-ensuring device conprisi
coupiigobrakgrigvinsefariashabdnda releksasmsariagrdovite’ @@ mBined. As
ull_rod, a coupling disk, a concave-convex assenmbly
Showgdﬂa@@n@\ta wppgéeh @ dhg|relegss-enguringettama 41 and a circular

- i pat i [ devi. . haft, a .
o SN W eElABNEL 1B AR 1 eliredisans 14
ot o RN Nt 8205, 48, Lop R

assemblyi Bstvhiohd is enodifiedOnRaNE= @AY R ARSCBRIGS ﬁor?e -&ssociation
force generating menber 3, a disk 2, a left shaft :

mempgrafsTBiora releadercnsoring deivige cetmafisirigr ansatt Barns@MiBe rod, a

51, a bearing 52 and a retaining menber 21. The
releasERRIINY FRfi% he delli ©8. o FOHP kA Hiskared coheavsoapiiaxgassembly

enga&él‘ﬂ%ﬁt Q\Wélcceeand a slot is achieved.

A combination of a coupling device for a shaft, a coupling c.Iutch device and a
coupling brake device with bearings supporting on both ends thefeof ts shown in
Fig 26. A coupling device for a shaft includes a first and second concave-convex
assemblies 4,5, a force generating member 3, a disk 2, a left shaft transition
member 50, a right shaft transition member 51, a bearing 52 and a retaining
member 21. The coupling clutch device for a shaft and the coupling brake device
for a shaft further includes a friction block 20,20', an inner friction member 53. The
first concave-convex assembiy 4 is mounted on the left end plate through external
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for a shaft further includes a friction block 20,20,

an inner friction nmenber 53. The 30 first

concave-convex assenbly 4 is nounted on the left end

plate through external 19 force nenber 7 or left

shaft tr nS| n_menber 50. The left end plate 54 is .
forcen%]l?mb@é %t aﬁéf@ﬁﬁﬁ'%%ﬁb@’ﬁ@ﬂhe&i&ﬁ end plage 54 is mounted_

f t mbl
o tﬁ"%‘é@i‘*&f"?éfﬁw P PHY G156 DO ﬂé%xv@aﬁfs‘?tmﬁavm@onvex
e e S R SR TR ) R

a bearing 52. One en pr ess

assogiatent withrigendistberthfolidgh 6ARNAHEG Whhh én'?:eofjéﬁa %%t ap?% of the

the other end of the press spring I's connec
force) generating ﬁn%mbersa is Aloneentetd withythe tdisk ot BRA tREGHM, & of the
ess sprcll E indirectly connected to the left en

pres%lsarij%g E/C %tcg%}e, Igf g6t plate adj Alemativelpetieesthdbend of the
5 ted t
e BB SN AN R Ly R bl RS0 e

adjugiﬁ]@htn{’en%ert@ right transition nmenber 51. The right
end plate 56 I's nounted on the retaining nenber 21,

dhd sdvent efdncate cohgbk d8anid)
mounted by the left cap 64 an)g 5t'%§n?égtﬁda&ﬁoq§9 ngh¥ end plate

56 threugledhe pbt-gxteTiiing eakrinal therigat Iﬁﬁéﬂ’@@bﬂmbﬁmer 51. The right
end q {éng ted to@gpe first concave-convex assenb

R'Ao @ﬁ MRENSH @p e rqu@trurw a@@mbeaﬂn oand‘rﬁ'rd)lenft fncpngmr@eanng
nsi,ti 15 50, and the

52,52 e,{rg %&ﬁéﬁﬁgﬁﬂ thg lgﬁ BB banadie aghh@amézmespectuveiy The

xterR &N
e AT char gt 46 b8, 5t chRpdia-cver mssembly ¢

througk ¢ioe @ xtPNSIaNs FoeC QEYEIa RSTS BIdMh
transition nmenber 51. Thus, Uerg%gyftf’engelﬁ evi Cpgrfsdporémember

50, aplathe ioyt-gutendingd shafies ds sckorﬂmcﬁecp t@the eserigh Céncave -convex
ck 20" and an outer spline, and an

assergb ye{E ?\Bglaal ¥Ry mﬁg ogg@qqmjlm] sbat & isspldireetly S:onnected to the
Jahe L 6 so as, to engage -
secoft BhERR-CovER %Spﬁe by Gy Bt afi trRnsWafbeenzer %h Thus, a

Coupﬁr@’l@éw&é Fsrtd Qﬁla é @ 1s provided between the
rlctlonbock an e outer friction r|ng 60 The
Theetisk i .etpr@md@anmh §3n¢t§arpbmek | ine
so as to engage with the outer sg?@ngenotprggv gﬁ qh%nd an

outer Jgetigdring AB avith ao mutsr smmemblpyoﬁdemamrmbl@ht@fndzpﬁate 56 s as
¢ cl utchlﬁg and braking is Eerfor med by engagenent .
© eNGapReWHn he InMsErsrinecof dhe rataibing SBeraber he A iighéroMiction

memt?%roé\’é( lszgro%{bdecf ce(?tvvoeuetne{hef {rlcﬁ rl]oorkl S a%g thgroou\{elard ?rg:tlgrrw] all*fng 60.
The inner friction member 53 is provided with inner spline so as to engage with the
outer spline provided on the second concave-convex assembly 5. Operation of
clutching and braking is performed by engagement between the inner friction

member 53 and the friction block 20 and the outer friction ring 60. Provided that the

~retaining member 21 is mounted on a relative rotational object, the above device

functions as a coupling clutch device for a shaft; provided that the retaining
member 21 is mounted on a relative static object, the above device functions as a

coupling brake device for a shaft. A release screw 67 passes through a hole of the
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retaining menber 21 is nounted on a relative

rotati onal object, the above device functions as a
coupling clutch device for a shaft; provided that the
retaining nenber 21 is nmounted on a relative static

ject,-the ab device functions as a 30 couplin
left eﬁﬁja‘ﬁ%ted%‘{/isé?ea% by bg Taserad 'Ulfﬂor%kf&égdeémoéavosw%gs!xezg With this
eft end.plate 54 so as to
consi eIk felflse okt o Alici® e Ridtn s CaraniSed™ W tange hea
rtidrhbfsa gap el ' ' clut .
P e 0 Rt hor o ) e R Ea0E & SN sl b Pisriant gag plate,

and adjgidemegtsorewbss Evpaergagts Wit Roldher hok Sight, dri¥e plate. Thus
ricti ri t%ht end plate, and a tightening screw 5 engaggs '
rictiogy; rgeasgsarpktherfricien bioght2CGenan peaidiustdbius, 5

friction release gap of the friction block 20 can be

atherehad: theehoahties i ' oncept and the

techni cal scheme Il(i)f ?%rté&g)rte%ﬁé(ﬁt%é ?“%\9 BER oFeRETe Oéghe present

inventies ovill be diesictibed efilirrersent® tb ige afél)oﬁnpgs- The present
invention provides a nechani cal coupling device for a

JRarRresart iInyRoleN iprowides 2, mekhanicapbbogirdeys Gee FOF a&hatt As
sho shal‘gt onpr i s%i_ a coupling disk 1, a disk 2, 10.a '
WEdh e geﬁlﬁ‘@r%&% g9 feviserfosa shafi eempeises s@oapling disk 1, a disk 2,

o) - ssem ies 4, 5, characterized in that
@ forqq BT ALTE e BB Sndl TEoale, SoBARY Sonca e ReNTaXsasEembifes 4, 5,
haragediz 0 - arrangenment jnp
e e R R A Bl 4.5 ar

‘which rotational angular _
configlireg| tac beeatpreek aémge@ehﬁsrﬁaﬁhaﬁggﬁ{en%ﬁ. \Hﬂigﬁ ?%k%ioggazeangular

, first concave-convex assenbly and said
displagsftenyanedaxie! Hispiaceauinlrelartios sto IEacnemee BRE bpk i $he first
con rotational sliding angul ar displacenent relative to

Caé’&é?PrB’Pﬁe?SSqr@b'ésp‘graaS| wid Alislext areabnfigured sisoci sidianpress

. i ' he.. -
engadBiBes intwh R e Rl RS R B a1 GisE SR mset ratvents each other
- ati 6 and the fifst :
S P areava conetre! R Ee SR Ro R R o JuPob PEvidad Hesyeen tre

concayeeeuBEEHSSRMENGEITRAG theelttirehl BXmethpdli
di spl acenent relative to 20 each ot heréllll%éjroﬁpgrrhaeb?)gernal'force

assoqi?ﬂ%umﬁ%?@r@tar@n’th@fﬁrsheorma\@r-uahvé)@a§§9rﬁ?r!gap A LBRfigured to
be rfg{gn‘oer 6. The second concave-convex assenbly 5 is -
Privgu L E898MeNh @T@BgEMeRy Iyivakich axigl sslidingodispticeatertt relative to
each B¥LE' er 3.are cannected with the _
ST She R P Preta i of 1% SHetteleremrzssoomsion member
8. Thé eetdied ebhcAVd-80M10asdant einecoupling .
disk 1 or connected %_o th@ygsu{smélgpg%’é{ E’bt%qwﬁ?‘fp'@g disk 1, and
two entis miighe eexibaid fereephiefber 3 are connected with the coupling disk 1
and the disk 2. The disk 1 is mounted to the out-exfending shaft 8 through the
coupling disk 1 or connected to the out-extending shaft 8 through a shaft coupling

member 9. Thus, a coupling device for a shaft is constituted.

As shown in Fig 2, the force generating member is configured to be a pull

spring 3'. The two ends of puli spring 3' are mounted to the coupling disk 1 and the
disk 2.

As shown in Fig 3, the pull spring 3' may be press engaged with and

connected to the coupling disk 1 and the disk 2 through force transition members
' 21



10

15

20

30

25 menber 9. Thus, a coupling device for a shaft is
constituted. As shown in Fig 2, the force generating
menber is configured to be a pull spring 3'. The two
ends of pull spring 3' are nounted to the coupling
gisk 1 and the disk 2. As shown in Fig 3, the pull
10,1 pring 3" may be press engaged with and 30 connected
tp the couplin i sk and the disk 2 through force
t'&sal’?’EPWino'H Jﬁ’@n%eﬁstﬁezéqu),gfﬂeram gieoken 8 isiapnfiguiet to be a
resk ree _gengrAaLi er 3 is configured to be a .
P es'pr srrsn%sgr anng r%é E%I% & fﬂo"d‘i‘ﬁ&b NEr e Ridthecmel!l g 14 is

mousfedt drtoRUlihk FRshB4r 1§ ar’é?‘tﬁ‘é %@hé’rrl%rﬁjr ﬁﬂelr%ﬁgﬁp%%g%g)lqlgﬁw a hole

fthaRd the other end there passes oug

of the HekimembeenbeThé bredhephngss isswouRdSon $hdBUR n

the pull rod 13. One end o? the press spriér:g éhsdsz' One end
of the REase 8P ik P ris toresredcagaiost and tonhaetel ito kneTHAR eferiBer 10, and

the nd éthAwe ‘i%t her end of the press spring 3 is connected
T $0 Bt erPresa Sering neisprAmnaced icithe gihet Bind of ithee pull rod 14.

; ' : he Iink menbers, 10,11 and the
At s i, 35 184 3Bl B UK 2 EPSE 141 ansieap rod 14 are

meghst a Al j of Vv nents 10 may be
mOLlcom‘i gﬁredét?%“?g?ﬁ‘?gx?%g@t% eré)r\'/\n Itﬁpﬁ'&eg’o&ﬂﬁ ?Bav‘aicgmponents
may b2. collfigaredb enrotags tobatherl withrtf ; ORNEC .

i nk menbers 10-, 1dlb%vvi ?rh {tﬁe glec?&ﬂpgb@?]i&ék?%% ﬂ%gu%ﬁaﬁ@gs 12,
13 am gmnployed teheanrndah theglirl noembersd 10f 1t hwithUhk 6i§?h2é]a41d the

hs 8i rkeﬁtly nmounted to the coupling disk 1, and
COUPER%8f%ehd of the pull rod 14 passes through the hole

: 5 di dth [ b
25 RRBn g G5 e OpEINd 6 B PenEkAdt dr drvslirpaunied o the

' coupgl!ﬁ’g dRg B dries ﬁ%eﬁggﬁﬁgﬁf 'fr;ér %ﬂqoéﬁ:l%c%%ggkg%&gggteg iﬁi}fe of the

and t he ot her SS 'S

disk 2 @ntitee airées sprieg ofsd 8¢ toBE! mbasekontéSh 4 94Fhge |
6, in the first and second concave- cnonveiBg@E%%ﬁi Qg'“ end of

the pyess spring Bnist piegsed mg@dnstsarad cangected ao lthaidisk beaaditht other
S O N R e N

A, B B Bk B Sl ot kst . o
imitidg o ?ﬁéisg%ragl?(?e%]d;?%:ligra{ i gﬁ%;&%&%&dpgﬁt Bf Hfirst Whd second
concave-convex assemblies 4,5. Alternatively, a limiting pin 34 is provided to pass
through the hole of the disk 2 so as to be mounted to the coupling disk 1. Also, a
cylindrical brake roller “b” projecting from the coupiing disk 1 can be employed so
as to operate in conjunction with the tile brake provided outside of the device. An
inner spline 15 are provided on the first concave-convex assembly 4, and an outer
spline 16 is provided on the external force association merﬁber 6. The inner épline
15 and the outer spline 16 are configured to engage with each other in press
engagement in which axial sliding displacement is operable. Preferably, the |
external force association member 6 is provided with a spline. Alternatively, the
external force association member 6 can be omitted, and an outer spline can be
directly processed on the external force member 7.

22



10

15

30

as to operate in conjunction with the tile brake

provi ded outside of the device. An inner spline 15

are provided on the first concave-convex assenbly 4,

and an outer 25 spline 16 is provided on the external

foy\ge associ ati qn nenber 6. The inner spline 15 and

t he® oM bt : 18 Qder dbalf mguoestidan Pri8EFoMidiB /€ Behieved
dubdefhel s. engagenent in which axial sliding '

di%phacgrr?@%ﬁ‘?sfséorbp‘gr %SF%'. aPr‘Jg'F@Q'hb‘F’ygagmentexhembéf 18 and a -
trah hRickS ERGiLAL | r.8 is proyided with a spline. _

Al ternativel Y, *n%ﬂ‘egg%gzge?rﬁaprq\}gq '%stg'@c@g?mﬁi eeherssociation
mepnig=nG lamdotivet firedl coaBEy AR ML £ bRescan e 30
corggigr ectly pt%ocessed on the ext E?%%llnbgoﬁcgr?\éﬁ%@% 70 engagement

rugpeanwith Bi gofical nfriatider sthate a8 @ :

raPlotection effect is achieved during t 'Jé)p‘?dga%%n@%sﬁooﬁncrease

THES08 Capatity.ct i on engagenent nember 18 and a

tr Lssi.on. friction mepber 19 are provided in the

ex?gF%ﬁléY?’ﬁf'%?&egaﬁé%% CaLP daeRbef tiee anesartenddritoh is agpiied io
theConeA YR eXagasenhly. 4. Preferably, an engagenent

constr ucﬁ}gg @e?’%“aggﬁh‘f%ﬁ'“? FP%??%H@QW"&Q:EEOWBthe disk 2 can be
coupigd eyitbdtheofrsion BIbHEBRS Srictld-2bRl S on capacity. As

shovvréﬂi n Fig 8, if the coSrp')Ttlyoﬁ?gB%gb?%de'%fnq e s s retaining
mempgeRtli Yharstrepetdinthgt mentee 26l Wtgh,an Sdevice.
! }Enri ction ring surface projecting Pr@c“)%d?{?zg T@E\/ezs%z;’ﬁ object,

bpake daise o8l farmned t aed fwiet the rétatkg ASGDEF it isg[fonnected o

gck 20 is nounted on the retaining 10 member
re‘%éﬁ“?\@@"r QPﬁvgi%CIHﬁFb@V'QqCDBSf&UMeCt ed to a
r [ st ati c, obj.ec a _brake device is fornmed; and .
V\hq[é%tsm@nr'éﬁ%bn?‘n@ gty susgcs Preigatieg tfeamttbeacoupling disk 1 is
couptdca it ethBDFYiahb liesh, ut ch, devi ce consti tut ed.
Fi gﬁgfp&&f?b 1 Brdr r PR 5r BERAN G@pr batwesn the

As shown in Fi rictron's

frictioreserdags, iensumtioskpih 15is BRVRIRCs I fipl ction :
ﬁLo?k,,ZO. In or de? to ob?ai n a%udrq’ia%g? S‘%Eﬁ@@%%ﬁol%afov'ded
N 1 Ticiige iotapksel madere maumpodn henre2ining PEMELOH SOo 4 thin
walgsélntn‘?/ep ss_thr o.u%B a hol e _provided on the friction ’
PocK S20° dRPTRYIORE AR elfreofirst H®ncavaiconugx nesssenbi? 145 so as to

ach'f’é\ﬁeodus@p?%fréﬁn‘@?' | sleeve 25 is provided on the first
concave- conveX assenbly 45 so as to achi eve dust :
A0 Ehewh 86t Figdsi1SNOWR, | i -13...in order that .

the friction nenber is conpensated

aftepdria veurn out hibeffricitdr enriase bre’ ebusiify GOYRL g, d ¥l GSided into

1 cag, be- divided into
an inner r;k body 23 and an outer friction ring 24. Also, a compensation device is

provided in the inner disk body 23 and the outer friction ring 24. The compensation
device comprisgs an outer threaded block 27 and a. compensation spring  28.
Sawtooth type inner threaded ring 26 is provided on the outer friction rng 24. Also,
Sawtooth threads are provided on the outer threaded block 27 so as to engage witﬁ
those of the inner threaded ring 26. Wnen the outer threaded biock 27 are formed
in rectangle shape, a circumferentia! iimit means and an axial limiting means are
provided on the inner disk body 23. Further, when the outer threaded block 27 are
formed in circular shape, the outer threaded block 27 are fixed in hole with

cylindrical surfaces so as to function as an axial limiting means and a
23
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an inner disk body 23 and an outer friction ring 24.

Al so, a conpensation device is provided in the inner

di sk body 23 and the outer friction ring 24. - The

conpensati on device conprises an outer threaded bl ock

27 and a conpensation spring 28. Sawtooth type inner
circutrifeeadi@tmeiang. 26 i s provi ded on the outer friction

ring 24. Also, Sawtooth threads are provided on the

ok showr isaliig 18| dok I3k D zaml the dRgagendkivecorhBeSE&sRimbly 4
fmedbpe i nner threaded ring 26. Wien the outer threaded

| RINSSedhPeintedaby formed: ddteapgll eodshdpassas through long arcuate

Lo ol Limi {Stianiihe
nole BEEHIEBR M BrrsrlPing Thd s A dréhaasle Bie press piate 31
S0 aftﬂbé‘%oud’é@@g}rﬁec Ig{go(?j ¢ qaded bl ock 27 are forned :

in circular ape, t er ‘'threaded bl ock 27 are
figeld dhowsothe adsenB8d ewté Me ' i
function as an axial lim %iﬁkﬂgdmn@a%%ugﬁgﬁgﬁd%gg 9 &€ combine
togethief.cunf erenti al means. As shown in Fig 14, the disk 2
?g‘ﬂ the first concave-convex assenbly 4 fixedly
RERWR 619 16t @y Pdiusimest spdng PReanslibiscra 3Mamasdeiled on
s provided on th ress

- | t hol
the ré%ﬁrﬁﬁ%”ger%ﬂ?hzﬁé. e ond i Ton dttEnest PO issapasiated with
- d th [ disk 1. Fi
the Rl e e Ret D 2 AL G, ol AP e e Grent spring 20 i
assobiagedl Withr ecRigbbnaflockt 0gether scrBfy 85qmén'ﬁe'é{egiegégheapetaining

adj ustment spring 29 and-a screw 30 are provi

membke 2 eand tiergtveerdrer oRthe SareweReocidied MHGHERRLon block 20
<o asz{%rllirg% 29 is associated with 10 the retaining nenber

dha fiistisnidecked@ of the adj ustment spring 29 is
?%SOE at ed 'g/m t{? t hi fgr i.ction block 20. The screw 30 is
FRELYRA" 199t He 7 d&TLiMiGHOH NRgmzeis PIovided) in Hee cigke? and the
fricti ew (ofo¥ th the frictign bl ock
rioifBIogk 206% BORTT oV RESH BFIs ik Sug 25 sblcipranercvate
hole Re gprblided beaf thef Idisk i20NTkRE NGisR2D | ryl |
di si 2 and the 1% fri cti%nr@lglﬁo%g%%.tﬂ% %%fjoedolnsctongave-cqnvex

assepty iSdede dinediyecdrafdctéd iart integraliy fodded aMleplhiPREd 14 passes
cgate hole is provided on the disk 2. The disk 2

throu%rlqot
The pull rod 14 passes:

d.qr.i Iy, f .
- AleRRBRE B i netard el Seainelbek Bastes hatecuprovided

on lefte8Ob&itOB1! ffe igrb&d bRRe B4 MY mounted to the pull rod 14. One end of

the spring 3' is pressed against and connected to the press plate 3, and the other
end of the spring 3'is connected to the other end of the pull rod 14.

As shown in Fig 18, the first concave-convex assembiy 4 and the disk 2 are
integrally formed. An inner support rod “c” is fixed to the disk 2. A right friction ring
35 is provided between the outer friction ring 24 and the friction block 20. The right
friction ring 35 is mounted onto an inner support pin 33 through a hole. At this time,
the external force member 7 can be used as a driven shaft, and the out-extending
shaft 8 can be used as a driving shaft. Thus, a reversed mounting arrangement is

achieved.

As shown in Fig 19, a key pin 36 is provided between the outer friction ring 24
24

BHOI% 8E Birudisk e ane thempegsen dvonphthd hateof iheefdicsion ring. =~
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A left press plate 31 is provided on the left side of
the disk 2, and a hole is provided 20 on left press
plate 31. The press plate 31 is nmounted to the pul
rod 14. One end of the spring 3 is pressed agai nst

andang ri : ; o .plbate 3, and the other end

o R RO 3 (P KEL DI a8 et otiur nevRIb e gt frictor
ring A8 bo rasdtoldbstris 5 tiokBpe flrst o

concave- convex asggén‘béltlyeigg%g}fﬁé“%%snk{”z Qytgr friction ring 24 and
the coumriipgadisly 1f or med. An inner support rod "c" is fixed

tg the disk 2. Aright frictionring 25 35 is

pfgﬁv@‘r Befiedh. eHeleaseanemiest 30 piolitie24oRMek 1 friction rin

The right frictionring 35 1is g

n Fl.cti bl ock 20 ri .
32 Ofr'%é’ll‘}%béag@ofﬂf@egr?”i thadeT &iniioor ingpBA. 38e i4fr sidghof hdglsg. 2 engages
withAthd B akk e.external force menber 7 can be used
as a d%ﬁ%egﬁTsehr% § 2 and"fh ‘“odle&ei'gé“n@f MoE TSlegEse Saraber 37 is
conmecteg ad tas @ftdribdNGinghed t;. S...a reversed nounting
_ grdr angement i's - ac i'g\gle n lé]og-'ﬂg G NER Biegdiss 2 s in the
axiapidiredon,s tpr osft dectidretringen? t ke apiitagsy 6 1 GhioNA T L0g 24, .
24 and the right fri cti;hgn ring 35. _H]éB k’@{?{/%iqﬂ unction with
MOVERPAY &S the diska2.hol e of the right friction ring 35 so
aﬁ to, restrict the relative rotation between the outer
i: r 82;6&%5‘%%0 30F & ;ﬁ%ég@@p@mmaqz@gn%x fﬁs@ﬁfb}ﬁ?sim 5in a
eleddds2fe l.ease nenber is provided on the le
' fri ot o’nfaerél’t"f:rgﬂeo '83§p%|}“qr t Z@T FOMPIEEegobnectad toefe first and
secdridi 6bh&HVI LS 32asiEn Ll [ of  the disk 2 engages
with the release e %I}e%S%’:-%agcg Thie rgfat'mgsdéeomrst Red second
conqaykezsweneateImBiks 8 SCHPRESS A8 gf Ll igLio "
ring 32. in this case, when ttﬁgngﬁé'kﬁgvn@végcri‘ r?%%renrhat s, a
flexifii GauRing edeviem cabHes kehverted abimn ariqg Beplis i 8F 2 rigid
t.0 ve in conjunction with novenent of tﬁe %i sk 7. g
coupilaglrg:e

ViGe GANt BE keBpETiee 19 ibestiewinte sewming device. Thus, the brake
and ‘r‘t,g@[??:lg?flggvs n Z%'Zleﬁnh‘g%écfgrqﬁﬁegcbgﬁgﬁ%g@%gzﬁﬁgig teiaei:tct cnoﬁnélly
o e Lo ol Rerae AR ERINEE R maty cfosed state.

o o oRep e ey By 81 B marve
42 agarpr@g:d@@naadt@igeqtb be irdirdogiy dcomedibd Go AR E6n&veP or convex
asseHbg)'g(gb# ﬁ%p&&gﬂ@gﬁgﬁoéﬁggﬁgwggg Xﬂi&:ﬂ:?’e;&dg%mm
. . ) & g frame
41, %ﬁj?’%fﬁ%g?%@alﬁe %sh'pfrcg\ﬁgeé‘ ro%rr’ghae ggﬁfrrrgrl\tligg ?r!eon?t?gr z?éa\t/\/ehen tﬁe first
concave-convex assembiy 4 rotates a pfedetermined angle reiative to the second
Concave—convex assembiy 5, a locking member “a" provided ouiside of the
mechanism can be tightened into the threaded hole through the groove hole. Thus,
the relative rotation between the first concave-convex assembly 4 and the second
concave-convex assembly 5 is retrained. At this case, the brake and clutch device
is rigidly connected. and be kept in a normally releasad state.
As shown in Fig 22, a suppori arm is provided on the release-ensuring frame
41, and an inser: rod 38 is hinged to the support arm of the release-ensuring frame
41. A plug of the insert rod 38 can be inserted into a groove of the confronting
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rel eased state or froma nornmally rel eased state into -
a normally closed state. As shown in Fig 21, a '

rel ease-ensuring frane 41. and a confronting nenber

42 are provided and directly or indirectly connected
to the concave or convex 20 assenbly 4,5

mermlaA throegly a Holgrajdize relebeeiehsrAYiESEs A7 TNEarrinial
ease-ensuring frame 41, and thrgaded hol-eh<l?esntnfuga[ member

rel '
39 i%, PERMIGRA OB Ahe faves g nzclymiqfqu ?e{umotm.en\gv?rthbhﬁsédﬁt F&d 38. One
- convex asse rotates a predetern ne
end %ﬁ%ﬁi*"?‘g@t]ﬁ‘émova@h@%ét% ﬁ@nfﬂfé@l%lamgm@n@éx ans dfearbther end of
. : i "a" provided outside of the
Sp”%eﬁﬁa'%?@ﬁw@%ﬁ%ﬁhgeh'taeé%%ﬁ'?ﬂw”{% afr hdEythslcese, when the
devitarotagds dhe iGN apeadhed r%ma-ﬁhgsstat?c? tﬁ@%eb@zg@@;@mﬂ @pg{ied to the

rotati on between the first concave-con

centgfvgal menslarciflis srontevitan AP BESLSRIYEPhY $he anr
retrained. At this case, themgr ake and ¢ u* ?ﬁe SR\ &0 and the

inseftsrogi g ian eehmmscinsgrteshintoetheeptoove. Vher matdtn speed of the
centFiR} %?Eﬁ%nﬁt Flt . .As shown in Fig 22, a support armis
provi R’ tre MEPBESR-RnRarMALe fthamea ptedetendira value, the
thifd kiS¢ Ni o the support armof the
een rléjlgggi%r?gga rlleﬁgtof '}i‘g-:gnggngwgﬁ_ METRSI SIS OFRatehdan the spring
force ested8d e spRiger ed algh rogve_of ..th
conf ronﬁﬂnng 25 lmgrr%grAzzéﬁﬁggg'g&%a%ﬁg{rgu%ﬁﬁ Mggber 39 can be

insefted datocthergroovagThoar® rgld cBuBRRY Td hegale bR 139 1|
cgr vided on the |ever 43 conng?t@ed- fo th%a%{&ﬁ@rat *ﬁ"deEsze and
clut ViGRsi8kept dya z@rmalie releadedfstatespri ng 40 is nount ed

o) ég he ce .tr'%u al nmenber 39, and the other end of
Spri Hé‘”&‘o’”i s'gn% 'n&@dc%?\tlr‘&'qaiéﬂﬁfélbéa%- nepiaceg by ameentrifugal

1. j nthe 5 device rotates at a | ow
cap 44 AT Bekags AER KB 68 oo es St e 41
and wocdhes isanbuhfeddah tREMMRE: 3 rnbﬁeé@ﬁé&éri tﬂﬂ@?n% PBEL ensuring

force exerted by the spring 40 and

frame i thooughe inmerethreads providde tBE@RYE A uetation
speed of the centrifugal nmenber 39 i%asgs@tﬁﬁg%ted on the

front dpsett nEe adBr @t eloshivsd. inal the, diter tesadéd ug@inder of the
menber 39 is greater

far npldied to the centrifugal
releasBiiS BB i F1 (OPer e 8k dhe saring & rassopiated with thascap 45,
r t rif. [._ menber .39 can be inserted
and e 88 b Sl WORL IRIBEL B S BE TaSeTLel
At thishtahe | Wwaebitisk ge@ire rogdtdt Gh l&ﬁ‘ﬁg\%ﬁd :02 ré&%ﬁ%%&ﬁﬁghe front insert

normal ly rel eased state. As s

rc.)d 4§g¢ﬂr2 Ef uﬁﬁ:ﬁl?teh%?gggi gf gﬁ i@ﬁgﬁg?rhi}hgarg‘;‘egrﬁé 'eldéfg,ﬁdr{thaéy to the
sntuapgﬁgggl@,{%r@g@q imbig 2anwhad rotation speed increases, the front insert rod
46 can not be inserted into the groove which is contrary to th'e state shown in the
Fig 22. |

As shown in Fig 24, the front insert rod 46 or the rear insert rod 48 are used in
combination with each other, an association pin 47 is provided on the centrifugal

cap 44 so as to be associated with an association elongated hole of the lever 43.

| When rotation speed is smaller than a critical value, the front insert rod 46 IS

inserted into a groove. When rotation speed is greater than a criticai value, the rear

insert rod 48 is inserted into the groove so that relative angular displacement
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 rotafioR iAdrtik $s RS

15 and a cap 45 is nounted on the outer threaded
cylinder of the rel ease-ensuring frane 41 through

i nner threads provided thereon. A spring 40 is nounted
on the front insert rod 46 and |ocated in the outer

bettg%re edf. cyl i nder of the release-ensuring frame 41.
eNehg 'yf CRBCRYHLARVEx agssodilatdeandi the sbeoraRoABave-convex

ng.,of the spring is associated with a
ass%ﬂgog}’t' gﬁs ? ‘%e{ﬁ?tregn?" ri“?m'},if?‘? “?tgéoa Pegd cemes pEoundntbe, critical value,
the Waeitivk hgn ' o =13 I eed .or remains

st at livc, the rlf?%ﬁtT i ns%ftt @é%e%w4%%c§wb%oq%é’§rq0@&e¥ rassembly 4

anchthgr sewoed @bnm@e-@@n@ém&ééﬂﬁbgwggr;otﬁr\%ﬁtr@gg_r ary to the
ig 22,

situation as illustrated in en rotation.

speedS svenseerakehand ctth idesieet inr@ﬁich"@lecé‘éhq?ﬁﬁe,ﬂg shown in
Fi |?z 4ted.intothe g%,roove which is contrary to e
93 ¢fat® YRIWFPTPAMatRE theego.22. A s As shown in Fig 24,
46 or the rear insert rod 48 are

t i RS :
Rl édo%e% tir"ggh%albﬂ‘.’%aﬁfﬁkfbt%@r ciugah devioe it orier that the
TR SR Ba8R bl Bivgs dBaunisiorome reaining

be associated with an assocl a
ler than. a

member Révas #ABesulien ' L ROR i
critical val useu, thergftﬁ%)ﬁ é?ﬁ%ﬁtesﬁ%éd\%égﬁéex PRYYIPPligs 4, 5-are .

directy or mdigectysuppdireat ontied retairsmeRbHhSe s £at er than a
value, the rear 30 insert rod 48 is inserted

crjtical , :

i rﬁeéeﬁ“l’i‘é t@r%@v%ﬁ_s’fcﬁ'et trat. coatavé-cenemgabaemBiyspliaeroRALd with a
ringZQnB%ij{Eajﬁ tf{»zif' rst c(?gcave-convex assenbly 4 and the

s8CoRd” ColGatre- T BIRMded Setwagn {hesdisk ' asd the distt. 2. Vitendisk 2 is

i | Qe s.around th ritical value, _
P O] BB SO 5B B Pedint melne eighe retaining

merubecayeoneneXoRresblivg § isKHsINE BEHUGhG digy 2. andbihe other

concave-convex assenbly 5 iI's not .
endspbRpriag B ak @ravided| witcha desringe atiusEED hét8ber 55. The spring
d.l{csﬁgn‘gonent shown in Figs 21-24 are incorporate
AAYHBPRL BMRET sholinMoN N gondheileft sk ahovstater Skearnthe eft side

C C ice.. ibn order that the rotation inertiais
endr%‘g%cgé?g%gﬁ"gesr%? dPagriRiNIRgtMemberi 2y The rvstncarttava-convex
g ; - , fi and
asséMeyr 1B Rs WRTERinddr sfliie sl Gt e JBe'Sned temadion member

secona concave-convex ass

50 ipprovidéd adthlah suRPWHliAE g@P_ﬁH%einhéF ébmjlé“?isrsﬁiﬂé@% Ster spiine 16

Referring to Fig 26, th irst. concave-cCo _
eNgags withl 8aCh otbeprand thedet shatatrandingh natdbar BEH li[ﬁ%n?e?d on the
lﬁi.a provi ded_between the disk 1 and the disk 2. e -
el gjpeens plate 54 through a bearing 52' The bearing 52’ is provided with a left
shaft end cover 64, An external force association member 6 is_provided bétween
the left shaft transition member 50 and the external force member 7. The release

screw 87 passes through a circular hole of the left end plate 54 so as to be

- mounted on the disk 2, and the digk 2 is .provided with a friction block 20. The

convex member 5 is mounted onto the right end plate 56 through the bearing 52,
and the bearing 52’ is provided with an right end cover 57. The inner friction ring 53
is provided with an inner spiine so as to engage with the outer spiine of the right
shaft transition member 51. The adjustment member 58 and the tightening screw

59 passes through a circular hole of the right end plate so as to be mounted onto
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provided with an outer spline so as to engage with the
i nner spline of the retaining nenber 21. One end of
the spring 3 is pressed against the disk 2, and the
other. 15 end of spring 3 is provided with, a spring

. US nt nember 55. The spring adjustnment nmenber 55
the R4 HRTEL BRe itk Thg trigfif denc rmdatp! 56 eisSemouatd chetehittaining

e i s mounted on the retaining ne
e e P ol e Sskeemivvf 4 eovieduitiedn outer
h ef. f
splinéd 58 a&Ntol sHRIgeSRIth e iﬁ» tasﬂaqm% Ozl}b%r”t‘%%l T lﬁaoraglﬁg%fg'?hne inner

menber 50 °71S provide

_ frlctlpnrre"rg Splis aesd&a@ﬂ%ﬁ&ﬁw@ﬂicﬁi‘bn%hbl{‘go]&gﬁgéﬂgg% V\%hie fnctlon :

each other, and the left shaft transiti

d'Skn%QJrﬂfeﬂ’eoﬁUtelﬁefnctuem trirgj 66, aod
p@itaeR. Shd Reeugd
The beari ng 52" s prglw ded with aébnC y-convex

assegﬂgl?/t Egﬁ(fs‘eggléltecgmlthmeeméﬁwandfrty sbaﬁsasmmoabhoﬂhe right shaft
vi ded between the left shaft
tran%ﬂﬁgﬁs' 598%?51 tperé SRR dveapaa L 1fisrroeuntedben alrelatively

abR oigkeRsg es.throu circular hole
it thlg ToreC %ﬁ"‘gﬁé@éh SR o | 8”%‘5 IS Prpedn Ve the Fetaining

mentbiesk2 s avuintde odi 5kelitiy ' ' fricti
bl ock 20. The convex rrler%bég?ﬁ%/ dggi Jt6 gh%tbéalf%éjev'ce for a

h
shaff isgfqrrr@ﬁld VMhem gh&anném triegbnt ey Bs&é'ﬁtﬁe&gVIdeda%d%cﬁi\;}ﬂlng for a

h 3“ n% is provided with an right cove
ShalrRdOMMRgr friction ring 53 is provided with an inner

' Q € e wi.th the outer spline of the
f%%%%v rﬁtgé? s tqngnfggf}ﬁﬁﬁ %fdhe sougling Tlfﬁtélcgd}flibe reasent invention

are dg%‘ﬁgéd%famﬂ,g he tightening screw 30 59 passes
through a circular hole of the right end plate so' as

(D Beertisntast Qcond2 0 8 |
ght eenﬁ; gl ate Sgn?sz%%%hﬁltee%grg{?xt Eégérﬁe' é?%‘ﬂg ﬁé%e?rese”t

"Wefztpn ?ﬁ% csBt@Medconbevae-resy engagssiht Yarfange it Vih A8fich axial
out er Elne so as to engage V\nththelnn

angugzg lﬁB ?mﬁqé;%ﬁ( ¥ {9 epeh |ther(rj|sng35h'2blheTﬁ'fe1el ﬁ@&bon%?ve ﬁonvex
asse rg{ég Zs gss ciated with the friction bloc
nd ?&ﬁ Uter BcEPYRING g@psembly witht Aeaxial pre
enga@éh%ntf il @htc®N rétafindOang gpe&%@vel The secaond o
7y b SRRl S lafiven to reach other is

concave-convex assenb

operabie- ext eridirng Rhned tasgoélafl&vgﬂe%%r e @hr@\ﬁr@% &et"ﬁe” dhe first

transition nenber 51. When the retaini

CO”C%WpéMebna%tS%lbl&t idvednd ey aditernabj Rete @,eﬁ%g}l N9 The first
conc tch de\élsce for4a shaft is fornmed. Wen th
?%? é?PH?’% FRIRBYT 4 204 thenedatnal aonnactia atemlﬁerS(tsaélc@nngured

to beor@d% re%h H%’é]eé'ngHﬁér?grpegedrgé}\gﬁ \;ﬁlrﬁ@%aéa%dgshp?;éer;ént relative to_
eachpbﬂw\érd%dopéra%%!p*l'thextanaq force member 7 engages with the first
concave-convex assembly 4 through the external force association member 6. and
is further associated with the coupling disk 1 through the engagement between the
first concave -convex assembly 4 and the second concave-convex assembly

Thus, the external force member 7 is mounted onto the out-extending shaft 8.
Therefore, the construction of the coupling device is simpiified, and transmission

efficiency is improved. Further, the engagement .and release operation of the

coupling device can be more reliably and effectively performed.

28



10

13

20

30

shaft is forned. The advantages and features of the
coupling device of the present invention are
described as follows. 1. The first and second
concave-convex assenblies 4,5 of the present i5
i nvention are configured to be a press engagenent
a¢ rlarthegenpling bugtkecdndigivath dangel far adirey GfaRBRItEsent invention,
rel.ative,to _each other is operable. The first

a colpipanaavissniexa shadleRbitie presant inveatiok i@ useustAs @ eesult the

ran GRS BEBAETH] e bR BB e MAECTERL o hafecie

"e_ng%é{ﬂg%?ti and %%@bﬁergﬁ@g%ﬁﬁé%gﬁiﬁé %&l@%%g 4 &ticr?%evice can be

6 I's provide tween
achiewad:ave- convex assenbly 4 and the external force
menber 7. The first concave-convex assenbly 4 and the

ekt éhaagam adijustinieah amenbemp@nisaticonfdvisy ef thé db8ent invention
.. radial press enqagemant arrangenent in which axi al
incluges 7 sEeaiarental andvan yial davifingtheans i wpmhadh éneFrdisk body

. nal . f ar.c 7 ith the first
23 1§ R Al rn LB o000 DI e Bier et reliatiity of the
i-at4.Qr j t.h iated with
Co o e B orig R BV R TERBRE S et ween 't he
f4 r'Bie F088LNEDINULYAES HTRhY e sdM A RRGAE des an insert rod

concave-convex assenbly 5. Thus, the external force
38, areabiifugalireembanBédaaetezsthensuringesdrimda o Ginghafrbiclse-ensuring
Therefore, the construction of the coupling device is
frame; g} | Thedelease-ensuiogi soutee @dviceiienthe i mridrprowsedh as an
nt and rel ease operation of the -

Furt her,. t he en e _

electimagiip! isGPEGTR A ¢ UAKeRE ARG cblpnafsert rod 46 and a rear
inse®fbgChi v f ' 8 In _the .couplin rake and
e 8oAE Y G ISP e 8 8 HBLEDS. B, Vi
extemrlipbicagmeevberas f@scohrdtadd 1Rfm tthe @&@ﬁl%rﬂ? ﬂc@ygé‘ﬁér%ﬂ g under
~ is used. As a result. the transmssion e s ncy o
hightspeedoiie ibngke slisknama e, frictiod bskeds aldt ailgagan@ith each other
. effective engagenent and rel ease operation. of the
immedigily thiepioaRBemRYaN Fluthehralesseensurnd devisearlewelten rotation

ooy qd1€ gap adj ust nent and conpensation device of the
spest] ik W0 d4ia BiFOStET (et it the rirk? aieh and dhe feekion block
ena@ad<Alith kit igf ] [ | hner di sk. bpd 2

ol B RS B 8080 ARG BBk cEOtec g resur
the gaittoldelicky oPthd Por art, such as electrical controllers are omitted.

5. In the overload protection device of the present invention, a friction
engagement member 18 and the friction transmission member 19 are-p_rovided
between the friction member 7 and the first concave-convex assembly 4. When
transmission torsional moment excesses the torsional moment generated by the
friction engagement body 18, siip occurs in the friction transmission process so as
to achieve an overload protection function.

Figs 27-48 show a coupling device for a shaft according to a first embodiment
of the present invention. The coupiing device of the present invention includes a

first. concave-convex assembly 4 and a second concave-convex assembly 5, an

assembly of spiines 15,16, a disk 2, a coupling disk 1, a retaining' member 21, a
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conpensati on device of the coupling brake device is

i nproved. .10 4. The rel ease-ensuring device of the

present invention includes an insert rod 38, a

centrifugal nenber 39, a rel ease-ensuring spring 40

and a release-ensuring frame 41. The rel ease-ensuring
SuPpPbRincaZ deviictn bloth&Opahdnnar frictivs hirRs5&Na thin wall sieeve 25 a

el ectromagnet_is replaced by a |linkage nmechanism a '
pull red Jk 3 AR@PS 3 G 28tearfbction siag 24, nareinnarodisk®ody 23, an outer |

f th tionis reduced. Further, . .
thread KRR shaBnBl HEfades Bl Thar & corapanStom AR TGBl reviocking
"'me_m%g}elée;xg %EQH’ %,ch %q(eg,edigrggti ng under ' high speed, the -

an e fr

rake di's rictron bl ock do not - engage with
Bhe irstt bericavieremlicxt #436rdbie 4 9s oRsviaLE AP Ifbg i
rel ease-ensuring device. 02I y v en Iréo!tjgpllﬂgﬁ1 I)s %%t'cpg platform
surfacl 6pps Thevarofextiagmiatiete soifaed Biaéplgagéshﬁ/ithraaﬁ?ojgi:% platform
and the friction block engages with each other so Tas

- surfagg, 68 1gf the gquag B atiahant el pedssebhgagemaat arrangement is

20't£§ contF.oI devices of the prior art, such

sul.t, . .
constlfitéd i whiFTs 15 SRy olaH paalangularHisplesamest bpwesnuthe projecting
latfofesdread ' av: the present. invention, _a _
Platiof e PRS BT REE T MOIRE P iR BRRE e o phrrabte Tie st
concadveadsilexSa S¥brABIyL s bPodd i i t _
friction menmber V?ﬁé%g the&fj Pllr;lglt bﬂgﬂgggg@@%ﬁggxgﬁd the second
concavesenmbiex dssamily 5 iy prssidess with ‘ér@ro‘i:it@rngivlirféoﬂ@.nThe inner spline
excesses the torsional nonent generated by the 25
15 andrthet9war eplipr)dfare messedlagaisst pnodengaged wittheach other such
friction tra{im SSi OB process so as  to achieve an

that the, IS RPIBPot o6& MAYaPIF o 7% mxiatidirection 48ladiMep dhe outer spline

: : . di g fi
16. ATOBSL BB Bk a1 2adRlihg RN IS ARk s Ttlsen g oviindrical
wall 7destitsie0st thBanpsessite 1MVeRARA fMfY Yd8serind oM the disk 2 is

concave-convex assenbly 4 and a second concave-convex
assocagieanltly the fenti®0 birxke®! Jhefsezphti neshchbe Monvax Hsskmbiy 5 is
a coupling disk 1, a retaining nenber 21, a 29
moundgth @B rthe siaypling disk i and dhe Isoupin@ijskah is noenedted ¢b itios outer
S rod 14, '

fictiof i, adnialoh dedduter tisasted Biskaal. e FomePNERGID spring 26
: k. n i . .

o b By APt NS AT 5Bkt p o

frictioMEeifE 85" tAroudh M kB .piRnd. WH@%UIP!r((Sj‘%ﬂQ{AF?%s%ethfr&ﬁﬁﬁ a circular

concave-convex assenbly 4 is provi

‘hole P2 off éoe idiek ) atdimutar tale f7&cer i inhlee fictRireghd B3 and a circular

_ |?I atform surface 67 eng5 ges with a projecting platform
hole 73 of the right friction ring 35. One end of the pull rod 14 is fixed on the

coupling disk 1, and a spring 3 is fitted over the pull rod 14.. One end of the spring 3
is pressed against the disk 2, and the other end of the spring 3 is associated with
the other end of the .pull rod 14 through the nut 61. A locking member “a” engages
with a threaded Hinge hole of the cylindrical sleeve 70 of the first concave-convex
assembly 4 through» a hole 74 of the release-ensuring frame extending from the
disk 2, and a thin wall sleeve 25 is fitted over the first and second concave-convex -
assemblies 4,5. The inner friction ring 53 is fittéd over the pull rod 14 through the

circular hole 75 provided thereon. The coupling disk 1 can also be mounted on the
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surface 68 of the disk 2 so that an axial press
engagenent arrangenent is constituted in which
relative rotational angul ar displacenent between the
projecting platformsurface 67 and the projecting
platformsurface 68 is operable. The first 10 :
OUt'%gﬁ%%U%%aﬁ\/%ih@é‘g@m%ﬁ goupling overdber @ Whém thé_Rfernal force
concave-convex assenbly 5 :

a ' ' d th d
e oieh S, S aed e ¥ oRextemting spndine. Upon

operah Ut er i _ r ressed agai nst and _
e e SamEe o fod %, B P ol R coprenassambly 4
- can bsthmotetblrelatios 26 tAx isakofd E:%?iEL\C){-cB'ﬁL %ggaéwﬁwé?%gé’%@éme i

_ém a;%id?fgéﬂolrgréiéﬁfr/f lttd(ae gzgﬁﬂral ggﬁda:wggf&ﬁ)ex ?é‘?éémgIQ D, SO thét th

L e N UL S
fri cLi | ock 20. The second concave-cor;[vng gggg%b
;d.“%%hﬁgrﬂfﬂt ot% M P9/ SBHID| tinglidee korL, thendutehespting ph & N6 axia

orecih e 9 EMRE b Bl OB ATl gt e

-achisfedi WgheBtheaBficrhe ﬁo%hefnérﬂﬁgragqg%# Eﬁg%?ls&-&?gezgﬁé Uisk 2 and

h frti c}ion ring 24 is associated w
the gutercfriclionr fimgy 236 enlyageohith tBcke¥EBHN pull, rod.
%{aﬂsses t hrough a circul ar holle 7%‘32%( %@godlg‘isQoza,gEeve a
ChdURGloeOREragiont dlethiensipring 13, 0As @nréduly Hhake B8 can be
aChiﬂq}eéCothﬁr hohe 73 of the right friction ring 35. One
end of 't BURIY d2¥i#e14 is fixed on the coupling-disk
ti d; 0o 3 0s fitted over the pull rod 14. One
RO S ‘r’w‘é‘“}s%'ﬁeé‘ st fomydiiasa’ shewtna ke portion for
compaetthd tre AéXiBle epd Spri is associ.ated with =
: ©, 800aMg KRBT ‘A0 o™ fF Bl B e ik 2 s not

25 the other end of

brakigg

provigad with aotsitearp-epsining fraincens@aasiction Hi ?"Ag?)r'?r?éj?&fpslpg disk 1

, hinge hole of the cylindrical sleeve 70 of the
IS notyRuided Wilhae putersisishion ying, ahd dugbasts o BrakthPEiutdh€and those
i d

- ' f ext endi f the disk 2,
o AR L A0, 1, £
dues bl i 4,5 The |
RS SRR B BEERL N i od Tt o

friction ring

protruding pigtfories Feace b? Wrahe '?i?étecgrﬁ:ar\)/ggcvd.orﬁ/%%hgesg%w 4 sTiirgi%s on a

coupling disk 1 can al so be nounté

protrusiing elatfeormi nyfaskaB o8 diskr Dudie ThafdroGQHRk m’g s
the Wien the external force nenber 7dr'ot at eg,ﬂ?rgrren 8{%&67 of
¢ TifslarRitcaVe cPnVeX t 2ssetubly ek trotaie n gtk t& th&MBtruding platform
surfa%o%rag%on o% tgg SE” ng 3 and the pull rod 14, the~
5 O iRk ge WiBng QUIgE stismiagement anutibeh A airatreding platform
: leat 1 At 0 concave-convex. assenbly 5 and
surfa%eieségilt adcfetﬁ“l nﬁr@? ccb%%%(}g-convex assembly 4 s press)e/d- against the
protrudlng platiorm surface 68 of disk 2 in an axial direction. The second
concave-convex assembily 5 is mounted on the coupling disk 1, and the leIl rod 14

passes through a circular hole 72 of the disk 2. One end of the pull rod 14 is

"~ mounted on the c.oupling disk 1, and the spring 3 is fitted over the pull rod 14. One

end of the spring is pressed against the disk 2, and the other end s associated with
the other end of the pull rod 14 through the adjustment nut 61 Further, a thin wall

sleeve 25 is fitted over the first concave-convex assembly 4,5
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5 an axial direction relative to the second :
‘concave-convex assenbly 5 'so that the disk 2 and the
outer friction ring 24 disconnect fromthe friction
bl ock 20. Consequently, The inner spline 15 slides on
t heigxd RrarsBkhinNg ] ial direction so as to
¥ o e&@ﬁ\gg .éWA%g erB'?blaf‘, dhe 1segpml eoncave-convex

achieve a cushion e

asgwuplieny,Sdeviige7 snd aahigyved syhen it E?ngg(:]t Enefjllr{ga{gﬂggcseurfaces of

nenber 7 | oses power source, the dis

thepliise Ang segondcontage-24neagagecmidiibs the ord Lok | ock -
achi eve a br aki ngeefflecs:t '%Sév F%ﬁ@%@rgg??%ﬁ In shape

.20 s0 as.to
- of faghtti_lp]‘?élcgk#q. ,Iféjrt@_er,ﬁt@r%e raisulg enbagdracaf heshgSmBnRen tfoth left and
lal

i
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i ACh i eV he coupling device. Fig 28 is a part
rlg@i @tﬁ@ efgyghg@%‘?wgf AR EifpsETalonevihadeft-hanp ascréveire ction and

righftifancCORBIKY | (" flexible c u ling function. As _
T hown in Fi g 2 ,e”pﬁré di%)ék ?”?‘angt A%SFW'M@ﬁydedww téngagement
arramjerasetsensoli BEqhE@nR Ehhionring. Also, the
ft,?wOUptlai ng disk 1 |gs§not ”Srggr\??‘égﬁkv% R" ¢ E}gﬂ ERN f€] RPVigied. Each
of fhengbovendnghgemant sirfaorgehfakh NG kUl L 0se. 1o

rel ease-ensuring funct on are om t?ﬁérgp.aﬂlg%% ﬁﬁieconcave-convex
ass&ﬂ'é—'gﬁeﬁi%aesn%tar@m:rmad;ﬁotdm:hcomekiam Mévd tHesame raising ang|
Théjgﬁgéé‘%ﬁg t?15 follows, A protruding platformsurtace ¢ angle.

6 MR RI9UBREEVR! B rivek coneyrbtonvéx sissdabIPB Brrespond
to tRBsdLPkkd I rmsurface 68 of disk 2 while the

pr ot Cudi ngéggytpfcgb%wg\é%kp%%x 67SBMbhha. Alteratively, an engagement
arrm@amﬁ-miﬁqekiﬁﬁ ehl; r relative to the,

pri':ot Egdi ng p atfo?m gﬁ?fﬁ’%c‘?@q@@"?%f’"a?w mayiRenprovigiedar

dFipBadementasskaadtiveal viely of BROA form S
g surface 67 of the first concave- crt)ér%va{e}iiJj gg%téé%hg}eépfi@gs 27 and
8'pressed agai nst the protruding platformsurface 68 of

n an_.axial direction. The second 25

Slgﬁctg\%/éigcaoﬂeréﬂ)?l Yiave sPyving ias mesliffece doupiingheevies pbtdiging .to the
ﬁrstﬂ%l go%igq%}'!d?f;@% d?é%(sl_e t ?gééi@ﬁgﬁégﬁp{ygrigﬂﬁg g‘b.gla ;G%lﬂi!ic:arl friction
it T
asspriaigrednengaenst Onlkeentd o tRe ARtk *Fr‘?ct%ﬁwhr?rfep%;ég deiE conhecte_d to

the associagted wwth the other end of the pu (
EREOIRHOW MR RS teramd thetotbizr eRdrds hies cofichMridti¥R hember 18 is
assc’}&at%l ewﬁ %SCg’s fll tted over the first concave- convex
Jaaed 425°0gaIESYriage | &5 apf é)mlflosiedomaa/w—@i‘rﬁféﬂxnﬁssembly 4.
Furthbe & b5 . cond concave-convex assenblies
N o? 'ﬁ?%‘qﬁ'gﬂgﬂgaélgaq'%.on/@e%@wﬁ Siip prpYded betwesn the conical
friciengagimber s8r{mees fk: concave-convex assembly 4. A platform surface 77

protruding from the external force association member 6 is pressed against and
engaged with a platform surface 68 of the digk 2.

_ Fig 32 is a partial view showing a modified disk 2 of the coupling device of th.e
first embodiment of the present invention ilustrated in Fig 28. As shown in Fig 32 a

thin wall sleeve 69 which is integrally formed with the disk 2 and- projecis from the

- disk 2 is provided. Thus, the iength of the pull rod 14 is éhorten, and the size of the

space is reduced.
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the first and second concave-convex assemblies 4,5 are
configured to be in shape of right helicoids. '
Further, three raising engagenent arrangenents in both
left -and . 5 right direction for engagenent and rel ease
aﬁ%égmt Reé Férh’%ﬂ%}ﬁl’%’érwla‘igr@@ch@halwdati\rei ghtrbenen: of o
%cre direction are provided. Alternatively, two - - )
PO Wﬁéévéﬂ%ﬁpqu angerentydorg fotire @8gemenEMient of the prasent
__arrangenents or the |ike can be provided. Each .of the:
NVghbve Whighgerertmiainemgentent strofttdiendis $ FRNSL SRA0AY 3¢
concave-convex assenblies 4 and 5 are identical to
Aseaclwnanteg 33nthdave: ihhet femesr @ik hg Le. i9.The |
engagenment arrangenents of the fi Fstari\ggérg\r/%é ggﬁ”%%sed In
compBefihy wirC @aERSHPRL ot 04 . of the second ~ .
concave- convex asserrt’)I?/ STE%??‘%H%&R'Q&W,‘°aHrOV'C’eo on the
ceRRERPEMBAta, AL, )t havi ng raising section in only
one directi O%& égggggg%%%ﬁ'%%ﬁwﬁﬁgarsﬁogiaa'orw eiongated hole
of He085=5851t | naalrvi.ew of the inner and outer spline of
Tgs 27 and" 28 OFIONSREes 1S smalipainena il vahawiting fan:

ihsgﬁ,%i fi‘ﬁ'vg‘ c.ougl i ng device according to the first

ey 8 Treist NS rieRdNtgrRegaRve Woan iromtionspsbovgidttsi Ghan =
.31, a conical friction nenber 18 is provided in the

CriEEh YAk donvex ineemberd dRds theeresd @l BRIVE so that relative
;ésoc'i_ %tii on nenber 6. One end of the conical friction

angwabaispiddrsemtoratestedné dirst BeneXILERRlexf AL [
6, and the other end of the conical &?ﬁ)i ét%ﬁﬁ]ﬁ%qggnqém

setRBoassactanes; widdm@ kcal =L 6.0f the
(S8R Sl ' LR, s

first concave-convex asSenb

cohet Cérbgﬁdttr\@”&ﬂﬂcéﬁbé’lﬂe”ﬁ@?reta%@ai S _provided between
Td

the conical friction menber YWaedipplagement betwaen

eC VEe- CanVe enbly 4. pl at form surface 77
n p?gt&?u inﬁgof ?ér%@%eg%x%réﬁhaé 81 dNBs8RANEL iconcaeeisenvex
s essed agal nst. and engaged with a platform
as’sgeu”t1 'z\;igge%G%O"oﬁ‘esﬁhé“ irskiner. @50micg! Bziipe neephet i &lis prawsad
. Sshowng a nodified disk 2 of the coupling device of
in %‘ﬁe“o EVSTCRNWEO AIFERRT @id e eptesseinbrdsnyenii=®idn memper &
illustrated in Fig 28. As shown in Fig 32, a thin '
ed.

disk 2 and. projects fromthe disk 2.is provid
METRES, 6.t dred lrengtiter ehotdigh® Wdni¢driditbr SSH2 - ot
the size of the space is reduced. 30 33’5[’—‘?3%2'5 a;%;é%g.atvc
wits cheomithar suifeve FHOWItRY RAOLHGEa Al erpative.
arrangenent of a | ave &‘%“Q%vsvmoiy 4. Further, &

conical friction transmission member 19 is provided between the conical
iction member 18 and the first Concave-convex assembly 4. A platform

surface 77 protruding from the external force association member 8 is

pressec against and engaged with a platform surface 58 of the disk 2
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portion of the coupling device according to the first

enbodi nent of the present invention, which. is a

conbination of . the. structure shown in Fig 24 and Fig
As shown in Fig the frominsert rod 46 or the

T 4N§ETL T are used . combi nation wth each
FE?%ger “ g% atégs%%egi?atgnv'ﬁ ol ﬁeowg‘gpFBWtﬂéQﬂ'O@r ot the compensation

| deviee ot thé wgahc&RBirtAtoS thefirst %r‘hﬁo@ﬁ?eq'ﬁ Eg Zﬁ’or\llﬁ-tsgv(p]tglﬁventlon The -

associ ati on ei ongated hole

"coupllogailsiom is piveibd BitsaRlinRIr diBRBody DRI AL He éﬁ?{ls}"ﬁlc\y\hgﬁmg 24 A

front insert rod 46 is inserted into a groove
cylinggealthale 7§0@6ﬂov19egrmaﬁwercntdwnreavnﬁ bt tHeainnsAkKR; b&cﬁezs The
N &L insert rod 48 is inserted into the groove so t
cylindgica); PyBace guIcarthai §¥Jlr¥§1é'§ﬁ‘érh0|©e7t'8/\ﬂemstehie aki fiditing means in
ssenbl and the second

oo fARFAE B8R e BEEEIRNS 18- aliet direededaloowasmistanaioured to be
in a bﬂtrﬂrl‘cﬁnsﬁa&?‘eeﬁnd GOTRRRLIHEN . t%gt%ba},ga}m\{a:-,%gpna end of the

relative angul ar di spl acenent’

compenmaios- SOINGEeRE 45 sREbbtdt M e o8RF N aded Block 127, and the

concave-convex assenbly 5 is no restricted.

othensedof dhet compensativmepirey 288s isssoE@WORIN th it disk body 23,
cave- convex nemnmber and the external force

Sa"‘@@b@i‘rzﬂa Asf rﬁm@@rareonéo\@dmd ofn thee oateni feistior ringt 2HNand outer

18 |s nn the external force nenber
: thre%ﬁ ?de‘?ﬁ&}’ ég eonfiged ftp ihet santootrtieeads so as

to edg% as\ﬁﬁ’f‘?ﬂf’é ﬁﬁi\er ‘MIIEQPT%? 9?15 f@ﬁlfeﬁé%ﬁ? v, -tgoﬁ{,%%]hﬁsﬁ 'b[ﬁ)t, 23 can

cave-convex asse

be rrfddlmédl SdtHat ANGIBoHS isPNs rﬁ&@@l&d%g t'g% dd?{t%y El?ﬁr'g{érence of the inner

t he coni cal i cti on nmember

disk dwpalyalad- eenskmwrasnse?n‘gl&? AAsAspbwh fifir PigsSYE T A4 387 ribs 68 are
b% c?%J udi gg fromthe external force assom at} on menber
embed MH# @é&%@&rmdr@war t ¢y gtbaviet 80 mopesatd AmBtion as axial

34- 39 h t
hmmﬁé’ nfVggﬁshovw “cretﬂgqqcfr&zw@ﬁﬁo{? ?%é%@ﬁ’ﬁf@ggﬁgt g;nﬁr;areic%angular
shap@eéﬂh&@s n%urﬁéa IQZId?C%EEQt'?ﬁgu LPB]?IQ%rngbstky r?eglgnbs 68 and the

he present' 1nven

groode \B80deDiné raing Wtﬁme%p€h§¥tn&9§¥ @QO@Q%EE&&&L&W&% ahe outer

friction ring 24. A cyllndrlca

threagied leck 27 c antl dne mtfesrodnd be thienvem §h§éft:ctipgp!m?g328T£1%s§oc.ated
drical] surface 79 of the cyllndrlca hol™e

with as%%t{]% qlﬁr}ﬁlcﬁlcﬁgthﬁfﬂfﬁ@V? $0. Alseutieeinent taeaded r&n)gl 26 and the
outerdfh %ﬁéc}oﬁl%gk ﬁr%&r%r%&gﬁteg;\ﬁlﬁgggy%ﬁghﬁq;gléfqrggggé%;jg?th each
othert. h@ltér)ﬁbh@x},' g il eqieh bc%])? ﬂ]dan%f the Suter friction ring 24 are
associated ‘with each other through outer threaded block 27. The outer threaded
block 27 may be divided into a plurality of groups in which each group is divided

into a plurality of blocks. The location of the threaded section of t.he outer threaded

block 27 corresponds to the position where the inner threaded ring 26 is mounted

so that the sawteeth of_eac‘n group of the compensation blocks optimally engages
with the sawteeth of the outer threaded block 27.
Figs 40-41 are partial_ views showing an assembied state in which the

retaining member 21, the friction block 20 and the support pin 22 are assembled
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conpensation spring 28 is associated with the outer
t hreaded bl ock 27, and the other end of .the
conmpensation spring 28 is associated with the inner
di sk body 23. 1o Sawmtooth threaded ring 26 are

_ ovided on the quter frictjion ring 24, and outer
tertﬁ‘r ‘éﬁggsﬁlgﬁo? H@eﬂﬂ}eérﬁ% HF iY@ dbinde Kwp7 pieses oarfd gackdpiece is |

| o - ' ith the i
okl O SIS S0 R0% Yord STIIBRAL LIS

10

15

20

2
wn

30

21 s 26nfaned ke bendlichrterr %oy BAY 18 o Aae mﬁthofo'g? ;EE@%%SP%%%?- The

~on the outer circunference e | nner

UpperipoRtin 28 iSinseted ifso tHeowincdlar bl 8 B8 m_%chiﬁgorn- §|§B§ 20, and

the | 68 are 15 enbedded in a direction perpendicu ,
© I08FHGYRPAT b <dsist Bsetindtintontheselanpated holei 83 nitieMagement
betweyﬂet 8L{3T§P tmrja%?rg bl o?k 27 is configured to be in a
f’ecpang 3 nalg, it §'engated holel 83 randitheasupmirapigu ar when
the cdigli i i bhs, 68 and the roove 80. One :
© cBhRg PRYIETE SHSubRE I X uRer s s Rasd sbiie: thesitotion iock 20
slidestdmethelﬁu@porttmheg@ded bl ock 27, and the other end of the.
~conpensation spring 28 is associated 20 with a bottom

Far42cie of schenmtmowievB0of Ahr OarraherhBRE ad:
26 and the outer threaded brr%:k 27 aarEch?g\%déBe nrst

emeMﬁ%‘f Shiiidefesairieadiicatie eatpneg wembeach tret fiefion block 20
and ffélrél@trﬂ%gftrflﬂb/%dfzé)gg?jegpé@gﬁ%i 3’3\%e§§inglgghteglibggt1 9;; brovided
win s AN skl The PPl e,
I T SR T S P " Tl o v

where the i nner_té?r??@eg&%lgngﬁﬁglegg%imggf’rtgﬁgbgguegéhh’]rgtaz'

Fﬂghg; Shpreear masified enaginteipf 6ig #ReAs ampemsiat Fign blies KStaining
membgﬁ?ggglglﬁg\ﬂgggsagi? %rtﬁ‘g é%—%@%a%\ﬁ ngs&ﬁrgfea{ QgriegAl/J\égrOne side of
ne ShAIN 08,20 S3SOBLLL AL sl Utoo B0 LEASLIRD
of the HEH@NEI6SSL0M adsodidoif B aqllenthi Lrbgryrenber. 22

Fi'sédi vided. into two pieces and each piece i :

9 é4i sheatvaviat maaiified extatpld@f eth8 2refitib c38n Al rARYAL GEL Y/

cﬁs' The retaining nmenber 21 is configur edwoa%eg%rbq Felg 27

accorging &Jﬂ'@rﬂqsbgﬁx miegt op thevb thsgnthvirtvientioor As wppamtin Hi 44, the
- e -upper support pin 22 is inserted into the.

releasgEnsiiip ARG 45 b Pravidd Wit sorouspotiveatsd iubs Beheand the

: ' s dnserted into, the el ongated

front lﬁh%}ﬁgfogwwmo@ﬁg% éﬁsﬁé%tthe Buter tﬂreac}ed sleeve 86. Dne end of the

release-ensuring spring 40 is associated with a plug 85 of the front insert rod 46

and the other end of the release-ensuring 'spring 40 is associated with the cap 45.

The front insert rod 46 passes through a hole of the cap 45 so as to engage with a

centrifugal cap 44. Inner threads of the cap 45 engage with outer threads of the

outer threaded sleeve 88, and a front groove 87 engages with thé piug of the front

insert rod 46. Alternatively, the cap 45 may be provided with outer threads, and

inner threads are provided on the centrifugal cap 44 so as to engage with each

- other. Thus, a manual release-ensuring device is achieved.
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between the circular hole 82, the elongated hol e 83
and the support pin 22, when the coupling device is
brought into a brake or a release state, the friction
bl ock 20 slides on the support pin 22. Fig 42 is a

d h
i rs{@a%%hékﬁ%“a?{?sﬁ?n%‘cﬁlﬁ EGrRet tho o anring device of
bl ock. 20 h
g 22%&&' pin 22 o éé'b"tdggeﬁé{ QP@SSEPFFF%'E"C'“Y%%“Q@P% ;M?Vé” in Figs

: ..45-46‘remrb€uute?rltnréa@éd)\éie§%ﬁﬁé 881 4Rd an s'uEBSFt R BBS, rogbcrqqqgn the

the friction block 20 is provided wth an oul

- 'reieaga-ensmhreg framer 48 pAnnepR4’ hivgg AYRS 8RRy éh@w@ruﬁn%be hole 90 are
a

(@g 84. When the coupling device is brought™into
provi dal@é‘ theapuppemhdgos r$%t?®¢1 the oestotidfngsl cdpsasiis thievided with-an

22, 15 sh di fi ed l'e of
assoQiffifbh £ Ui lavr 4 ?@r% S Natr a0 B1aNgRSs horbbt 228 left end
o t t
el AT R TR S ity
a left Wirtde hdle gachnts bRIM: hiiid REIe29 a%‘?idth%r}gf'aﬁ r{%ﬁ"g R isProvided

the friction block 20 7s assocCi ated w

with adpwgt fémge §iokee@43and Fd ol SlrRshaieTod! i BneXARl foo 49 is

(? he rel ease-ensuring device of Fig 27 20 according
proviggg WHE & $iaSE iAo OPIeedt aofl a movebiskinbeifwie By The siBport rod
s

_ rel ease-ensuring frame 41 i
88, th%?‘%v rdlég tgfqﬁa%xh‘s Btré’nd 4thrRd dleri caneestiorewd 4Mdre bennected by

f n S d nted |n3|de he out er
o %lﬁrgeééde% &{tef%'\r/ng %éé gﬂg My e réa§@r\§n'§§ﬁr‘ igd 46 is

moun$gY iimgddé Qhé SoAES p the fr
insert rod 46, %é?ﬁg ég% erzb}%gnéyg?e&?%‘%ase'ensu””g frame 41.

One eredi ensgne eaEastrnsPNGNEpriHy 46 9SRRGLERALES WWHH c
5 The front insert f%d 46 passes thrv%ﬂl?g&et Bﬁ"g 88 of the

front d‘FS%éOéaﬂM@r@ota@ @f@eergageomnm raleaserdrisuringabphn® 40 is
| nper,, t hrea t he cag 45 enga ge with outer

assocfn"%t dafth gpe 1530 gu é\e IN&F RERASSS P 8?@3086 4arafeaerigaged and
conn&ft@@\ﬁﬁthgt%ee&ﬂégﬂ?r Erbfttﬁg oqg%rgtﬁaée B%ngiﬁﬁ Ia'gfgaefm@thmsert

rod 46. AlternatiVv

rod 4éupessdsheeadsh @mbinldsrnﬁfe thpe a r gy Lhe. .
centri f ugal gap 44 so as to énﬁggsg \[/a\ngt% B %Soﬂf‘ ed with the

Ce”fﬂﬁtgﬁ?ér“apT%sTha fremuabove|8Faand enéuéangr&% 98 driyage with the
d.. 35 Figs 45-46 show anot her nodified eXanpl e

front IG]GEF[T Hgg AB| %@eem,msfﬁﬁ m,#&ere@f)euﬂiirajy dhen tio¢ dotagoh @peed
s mols il bilesf JBaN sl valvSouhe SouninBeuce iosee! B6a aeased
state. 8ARHPRY FrohPShAR8: ALE c%oﬁ/é gg&a ed tby an insert rod without a head
portion in lieu of the front insert rod. At this time, the couphng device is used only as
a release-ensuring device.

Fig 47 shows a modified example of Fig 27 according to the first embodiment
of the present invention in which the inner friction ring 53 is repiaced by a iimiting
pin 34 so that axial displacement is limited. The limiting pin 34 passes through the
circular hole 72 of the disk 2, and the hole 75 of the inner friction ring 53 is mounted
on the coupling disk 1. The other end of the limiting pin 34 is formed with a step
portion 99 so as to engage with the end face with circular holes so that distance of
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rel ease-ensuring frane 41. An upper hinge hole 89 and
a lower hinge hole 90 are 5 provided on the support
rod 88, and the centrifugal cap 44 is provided wth-
an association pin 47. The lever 43 is provided with
.an.elongated hole 91 at a left end thereof so as to
ax'aigﬁﬂ?%ﬁ enfiis imited. associ ation pin 47. The lever 43 is
a lLeft hinge hole 92 and a right hinge
g% zgaegh%a FHBOfiigH ¢¥RBPIe Sdthasinner drictiordentg B8t & Fig 27
hi nge hole 95. A-

e S, AR e S A o 5
providée, 86dand iandOHRALE MHJGR Ebolcgnr?gctga_ Qg tﬁﬁg‘pqsﬂgorrmgadve-convex

88, the lever 43, the rear Insert

assemhhedt tMnugmdha$meenc e ethd r iR 0

. for mﬁ&]f our_ | i nkage mecﬁanl sm Th)eéuP gﬁtp'ﬁnggria%ﬁga thgaugh a

cireylar Rt dp eaf thagherr fristooutrey Sehamadetosinesy 8n 86 ifioh sk 10+
he

en frame 41. One end of t
e"teq‘%}'g‘g%”én@ﬁr 'Wg SHCAMG-Pmviex asseroblt éd Thiet fridtioe alsug1o1 is
ass&'ia@fd Wmtﬂéfncmﬁ%ld&;%L nr od 46, and the other end of

t he rel ease-ensuring 40 is associated with the
Chigs48-5T BRow8&cdry 45 are engaged
and connected Wi th t egggﬁ% Fﬁfrtggc?ge%?rﬁ IREEE{@neF'g 49 shows

an asperabled state\od 1B6. cdhslidy QHvidd$er
t hrough a hol e of thehg'apgr 45 'S0 as t{ng %%%ggfslg%\%ﬁ'ga The first

. CONGAVERCHTHEX géeﬁrnbhyugaus capnfigdredThe o @nFrcgé@tfﬁge n%§t ‘?‘6‘9 and a

ear dgroove 98 engage with the 20 front inse rod
bearﬁd}f&%d;st V‘dé’ r PEWESAt thEoRralgCtingesipe ct3vehy. thViik RhAn outer

t h I th tical
splin0t 64 isoﬁ‘rﬁgﬁggﬂoq fhﬁgﬂgg,s&e%? £ RBgROT wutgatﬂgﬁ@%&mlngg 105 of the

val ue

retainingt MemBero21. t@ﬁe fern%néf f éﬁn%o?{sf%ﬁuﬁeed{ Srghﬁ%%?s{lq% and the

an insert rod w thout

othef redglt of Mwespringds rﬁbum@dSohl e, adj U§tn9é’r%pﬂai3£ég|§§e\1"£\§e dssof the

| used only _as a rel ease-ensuring device
releasfoRE e r%i!Sf ceanestadpivéh oth eFiagjuaTment pladé . t snd hﬁe platform

r aodi nment f the present invention in whi
s“rfa[‘Jﬁ a’thﬁgp 95 Nead %‘?ﬁ?ﬂrﬂﬁ Pressad naeplnat:aUd BPgagktnuith 0 lef end
is |limted. The

I
Platee, T Sl ool o L SRR SR springife bt aisioraet member 55
passet thiugh skole 1@78161‘ t2eehdify AR é 1954 ?gegr&irlateh%ﬂ%rﬁgpnted on

ring 53 is nounted on the ¢ |ng

e onyg e g Dt o Bl o
innercsRitg % hol es so. that distance of 36 axial

d'ﬁx@l g fIt transmon medmber 50 is mounted on the left end plate 54
through the bearing 52, and the bearing 52 is provided with a left end cover 64 and
an oil seal 63. The left shaft transition member 50 is provided with an outer spline
16 so as to engage with the inner spline 15 of the first concave-convex assembiy 4.
The release screw 67 passes througn the circular hole 109 of the left end plate 54.
The second concave- -convex assembly 5 is provided with a right end transition
member 51 which is mounted on the right end plate 56. The bearing is provided

with a right end cover 57 and an oil seal.

The outer friction ring 60 is provided with an outer spline 110 so as to engage
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Fig 48 shows a nodified exanple of the inner friction
ring 53 of Fig 27 according to the first enbodi nent
of the present invention. A support pin 33 is
provi ded, and the inner friction ring 53 is connected
with droirin@e shiiie 4 0§ YPERY Satafi 4. Lhrough the
supportEpi n 33. The?%%gg’gﬁﬁ‘%ﬂ“ﬁéég?gﬂ%&Qg‘fﬁﬁ‘# gFrew member
59 passesuhasudiobendld @fththeghtnesd piatkCid ' 3randsd
mounted on a friction disk 10{)f ext%%gi%ég@rb%nﬂ%h’gtedson the
outerffiietian g 68vAn corevenf tesgab Iaxdju%im@h?nfe?ﬁtféri%nis%égntég bn the
¢ i.s .associated with the friction block 20. Figs. 49-
outer JHelPra 188 &Sh Rnend G@IUTRRWILT at Srealrrowettngutar ¢EOPortibhGbf the

\ an_-assenbl ed state of the coupling device
gap difuSifie pr”éé’g'ﬁ’f” SRvRs IS B e o dbadighe-encnlete 56. The
ight as&e | SieC ' ed t e @ projecti ring 103,
rgnt and armb%egsrq nla lJ|rgéjé|orgr\l/i g%%l) 5 ?'ﬁg@n r?‘ﬁ’é‘ggf o#%ctm'}?g second

— concaviengorh@ #reénite 5t Hroidedvifld ?lght Sidst ﬂgn'?]wi%'@]iﬁqrﬂka%rrm and

provi ded on the disk 2 so as to &€ngage W't

an owsen spinel 0t b asho enghgd WittgtHEeimper sdkne P08 SNfle icti
. pting 3 is nmounted on the disk 2, a%d t he 15nt§t”ﬂéPépﬁlcnon
ring 5nd hfin

perelrishen nggiss3 Wwoesosihten withethadjisis £ nmiat thel &iter friction
rel ease screw 67 is connected with

~ 2. hr eads of . the
ring 3y gl i TRiRining Tester 2 afsmoKBtast en Forsiativeunbuaise object, a
it W POL L4 .S:. pressed agai nst. and .
couplilel DUk SEliRSTRE PR B gl e biter Hi " member 21 i
mount&t ba Rl #iveCsh t ' reeadiustment.
e b B o ok 8 G L B s pgnievec.

k@ sbaws Thenaxitieleabmplet of sheeeBbRE eHbAfmeRE of the present
retaining menber 21, and the concave-convex nenber 4

invenfign.pfwg iegég afiths refainingmembpt 2hearé Snodmted |ef &n sipfttmachine

transition penbe O is.mounted on the left end plate
such é% a W#OCS ?'P]Q”E%’grm IBS SUGh @St EedustPR MASEENe gespectively.

i; el it | | d || seal 63.
e 61 840 Bitle SR Ber o Rl R oF fubPut fsBinsedt Grann 52 i
used aB 20sliporsidriangnadt Aensserast the ir%lﬂe}ﬂgc%é.hﬂgfeﬁ %?aef[ trapsition

spline 15 of the first concave-convex aSsenb

membes| BRie repiaeed 67 Dakatioitdr dyah rhenink I M #e RALS ié.lgy?ovided'
of the left end plate 54. The second concave-conve

wjth 3R QB[ ysp@nia.s'l@rsld\/ia@etp Wingrge witghan eindet safise t1Hof the first
concllBlcF a2 NRARLEL T AP EA LN, 0 piate 8
i RA T T e U S
56 is used as an end cover of the output machine, and the bearing 52' is used as a
support bearing of a shaft of the output machine. The concave-convex assembly is
mounted on a shaft for an output machine. '

Fig 51 shows a modified example of a second embodiment of the present
invention. The retaining member 21 is separately mounted on an.input machine.
The spring force adjustment member 55 is provided on the right end plate 56. The
left end plate 54 is the same as that shown in Fig 50. The construction of the left

end plate 54 and the concave-convex assembly is identical to those shown in Fig
49.
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37 with an inner spline 105 of the retaining menber

21. The tightening screw nenber 59 passes through a

hol e of the right end plate 56 so as to be nounted on

‘the outer friction ring 60. An screw of the gap _

adFigss PeAbwRBTRSE GRS e t n the outer friction
T ?g 6%), and a col um Wlaﬁ:ﬁﬂg OE%Q | E°ONE FRRRIMSNt 1é 4 present
Inveation ohhofetaléng gaemBpei DS tisRBLaARENEH 0D | | .
anthrguglh a hol e of the right 'eEd ngl_te_OSQt.eHmﬁ?erPﬁtﬁ“t machine,
angdrge Figpge Serew Gfoisrredider binehs RN Matsmefhe donstruction of
theTlﬁg tsecgnﬁl?é c5oncavet-cpnvex assenbly 5 is provided wt

a Fgﬁ? P4 @Hﬁspﬁlwoﬁﬁnﬁmcm-Mexmwmw 5 is identical to
thodp! df§g 444 so as to engage with the inner spline 105

of the“inner friction ring 53. The inner friction

rimig 58 shéwaSs atdhted Wik he (di sk 2 and the outer —

friction io ring 60. V\\ﬁ%ﬁ%t‘%gﬂt%?ﬁ”ﬁpﬂ %%thﬁzfgmemon‘éne present

inveption.etl damping elethbaes 90y 3PHAHLD] coupling
clutch device for a shaft is ac(?ib%\%géﬁ\ﬂﬂendwﬂ@eq“ plate 62 and

-thq,gng%i TFigo rdseof e idamprouerheer 66 e’ 8baid ey $b e}h.écadjustmen‘t
PR g erR st Wnanane, ey st e arsfors
PIaKCRE énsaNnersigh 5o Whenishe diste 2f are thesc amar drietfort A6y 53 disconnect
3 disc

c S d i nent of .the present invention. Two ends .
frofes eoﬁgﬁg‘:jonfq%@‘ﬁ’ e %rdag'lpa%epmltﬁﬂq_bmh@dam inemiier 65. When

L 1 _ _.and ‘nut . hi uch
TRl UGt FAT AN AR S rcpine such

as a reduction I'ne, res
dambais eafpliet soysiesl casnM&nde F @%er LRt machi ne.
. !A belar il'ng 52' is usp?eld as a gﬁpgo% d%gﬁ) é"eg'l%hﬁrte'ﬁﬁi?déra damp
lelgy oflheylindgusorthahianeelalf hetfelcgfdansh@ldchidvanshy | il resist:
is replaced by a shaft of an ian?{ U%C%%lle’resmtance

msnper SB :
9eNGHAECHRY SRHY Depalive ovessere meams andosdstivespldsBrel fhedhs When

s.to ge wth an inner spline 15 of the first 20 _
onlgo%rtea\;)g‘t g%n()%%a%V&@ﬁ%ﬁ}ir@,_ dAMPELhdeaRY \ANGt Hee Ipekitive pressure

darBbinkt ' it r 50.is nodified so as to be :
rr%lﬁ%tne?gégﬂs% hééﬁg'ﬁg??%f”?Q%é"’ienBiﬁssHé%ﬁ*ﬂ??@.S. ISTREEfraght used for
acheaumingoHalag effeeti S used as an end cover of the output
rrg;c_:hi_ge,mg\;}d the bearing 52' is used as a support
bedd irrgSisiwe asmmafitiieaf exdrapieubptie BBEHN
. cgncave-convex assenbly ig nmount ed ondqgmsb-l’%gﬁe_?to?f tahr? present
'”V%ﬂ?}t‘)ﬁu'ﬂ WRIERi  eamis okicylimlersBio e peovivel f Tesl easendtltie il oylinder
66 ArSHoRRL g@gﬁl ment of the present invention. The
retarnin o POBISINENS BIRke SLead thrdisé®, orspeTtiveuTWG ends

on t

G HNEE the THE~SALLNGAT.Or Ce. adj yst. nber 55 i
| of mgmﬂnﬁdthemle%vzlﬂpkgﬁ? ai%?&)?%ﬁg%gs\’/tgg;e gﬁ—ﬁggmpgq gg&q_g\?\lhen the disk

provi de

2 aptiahe idrferi fBictit® rF@Nes g?stctoﬂ'ﬂtefﬂfiwp ehlh e Bl s D oil cyiinder

construction of the |
enters rapidly into E chamber so that no damp or little damp is applied. Thus. no

pressure is applied on the cylindér 66. When disk 2 engages with the inner friction
ring 53, oil of the E c'namber enters into the D chamber siowiy, delay due t.o'iarge
damp is generated. Positive pressure is applied .on oil in the E chamber of the oil
cylinder 68, and negative pressure is ‘appiied on oil in the D chamber of the oil
cylinder 66. As a result,»time delay due to large damp is generated. Qil lines are
preferably provided inside the piston of the cylinder, and oil can be introduced into

Fhe oil chambers through the piston rod and a bottom plate of the cylinder.
X
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end plate 54 and the concave- convex assenbly.is
identical to those shown in Fig 30 49. 38 Fig 52
shows a nodified exanple of the. second enbodi nent of,
the present invention. The retaining nenber 21 is.
S rate unt.ed on the output machi ne, and the
rzﬁéelzg%é ésaé%"%%eé‘}q PYBREERAIYh denee Tar 8 shadt gamalsoDe applied:
to- ol SRS LG ind e L0 d plate 56 and the _
secondlcon(':avHe-%(g:oé;%f'apxet &te%‘o%lu%{h- "t R iaé‘a"i”_‘g't?r jgint in which
tightemirgpeéctfa) K9 adfdstbans BaWSH &dxRdhEd el o
- the second errbodijr?ent of the presentédj i%ﬁ\?gn |or‘13.%u-% in the joint.
dahpi FRjearerbRSUBT idevireo\f ditd ebyvereniri@nadh USSESY appiied to
ch{?ate 62 and the .disk. 2. Two ends of the danp .nenbePlp '
meggniga d@&ﬁﬁe’%@o@% 'BDtEH@ aapagthqfr@nian @l ?penﬁﬂinawﬂidwhe/o- rotating
ool 2. Wen the disk 2 and the inner friction ring 53
ObJ%‘S:c%:E%n%’g\aE'c? F?%%?&?Peo{ é&'\,’e 10 .eaghriher andtdyrandartmansition
conirs| i@2PRkEsshy the danp menber 65. Wen the disk 2 and
the adjustnent plate 62 engage with each other, danp
oCohfyaged wignthal SrigPak] 8@ Breddie & st} -
damp nenber enpl Eys a da.rrplp el ay%glgln]dg?ﬁgn%leb?s%%@aﬁ ﬁ%?tures"”

thatenaleidifiont ferte qrmebatirar boeredahyl riesobolfir sources are nesded
resi stance enerated by both negative pressure nmeans '

- Combipatiens tCﬁOegﬁr eswinyedmsanes ihemediSdifiergntorequiferiditts of new
' tiv ressure d ing means and the positive :
, app%&%@ss rgorpaza ?ﬁgu%@%gﬂ&e%hﬁoayg@psaTﬂi@g@[rqawt invention has

' ' d..f hi evi del
advENERSHS A il A Y BIBRUAR B BR AR a wice
rqn@ﬁb@bdﬁnﬁ&alﬁeldsﬁﬂ'ﬁg Brednt |h YR eﬁn Ib%f %eg)hoﬁsggqﬁ transport

oil cylinder 66 is provided. Two ends

- engivgkring eroje2) séi6h arseminimy mhethliargy heaadiitinhraHe coft@icBon.
i ston

62 and the disk 2, respectively. Two ends of a p
- MRINGIgVers prefRsre seMirdimentsi e hearhsioown ainardzsesbed with

_ Mhen the .disk, 2 the inper fricti ing 53
refefE JinDe SBPERGR At Wit e piectiiemnon BPpe Giliantierthe art that
gy i i ] t t d L
chafEErB DI K B1E HRIHETrEwHIELL BB RTR S rerncoes
andaspirthe thy linvisitionbehe VheHE 8i e %hf‘dﬁgi%g%gin%tiﬂ tEQ%lahﬁ?sga{hd their

friction 25 ring 53, oil of the E.c er enters i
equwalents.chanber slowy, delay due to large danp is

generated. Positive pressure is applied on oil in the
- E chanber of the oil :
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cylinder 66, and negative pressure is applied on oi
in the D chanber of the oil cylinder 66. As a result,. -
time delay due to large danp i's generated. G| lines LLOYDWISE -
are preferably provided inside the piston of the
cieximmder, and oil can be introduced into 30 the oi
- chanbers through the piston rod and a bottom pl ate of
the cylinder. 39 The gap adjustnent and conpensation
device for a shaft can also be applied to other
devi deepupliog dgyicg for geshaft, momprising: Lmmoiimlinyt diskd agsociated

nchor joint i ich tightening effect can be
wi F&%‘Sﬁ‘e&ﬁﬂ‘gcé}}?%ea B sk Sonpgcigdth an siteseal fpece member ; a
| QIL0L - 1 e-eNSukL evi.ce of the present, .
o e B R S amnee i i gk - =
caHfvek GlsBbinBY WRIBRSs BhgagdARitA, &ggm byl ~
rot?ati ng g/bj ects 'ofgig r ot é\t ask?iﬁje d{/]bgillég;’l %iberEg‘Beneratmg
squstat megnbies eacVided hbetvesrh dyaiancoupliimnsditik 0Bnd CeRldr Qisk,

is necessary. Conpared with the prior art, the present
Cn?é@%teﬁé?%m%a%bst antial features in that no

Souttt SO ek ANAE <CHhiER ek PrAEcedlp b rerpmesiamains
» ' { L& _ - of.. : _
o b o S SR P O G PLOugP sk Bfemapt no ava

displacpmeserdiativevierddchrothasis cybrameages of saving
energy, operation reliability and can be applied in a

wi degid cangavesissembhnana baidi diskare ahrengecsebé proysidt dgdinst

aétﬁn be widely used in transport engineering project,

@Hgag_ewmhn@?cm‘@tfsﬁn inr @y axigbalingclion sprijatnetational  sliding
A R L

e&&f 81H2PGE op8rdde drawings, it would be appreciated by
those skilied in the art that changes may be nmade in

t heare ertehul iforeetassotiatiod tmeepar Isi figvide8BRB8en said concave

principles and spirit of the invention, the scope of
assfmbliane a1 eftsrnaldareenmemebeyl andrsaithextehmal force association

equi val ents. 20 40 LLOYD WSE CLAINS: 1. A coupling
MRS oA CRGFYE BERRBPY AR GTaNded dpIiehgrasse against and

eﬁ‘ﬁagg%ﬁi. i each other in a radial direction so that an axial "slid'ing
displacemeqt ~ between. said external force association fnembe:r -and said |
“concave assembly relative to each other i's-operabie; :

said convex assembly is mounted on said coupling disk, and two ends of
said fdfce generating source member is connét:ted with said coupling disk and
said disk;

| upon action of said force generating source member, said disk is

associated with said out-extending shaft through said coupling disk so that said
external force member and said out-extending shaft are éssociated.

2. The coupling device for a shaft acéording to claim 1, further comprising:

a friction block provided between said coupling disk and said coupling disk;

and
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with a out-extending shaft ; a disk connected with an
external force nmenber a concave assenbly which is |LoypwsE
pressed agai nst and engaged with said disk ; a convex
assenbly which is engaged with said coupling disk ; a
f OB GELURAE M rhPSr whRH!S ot i LS OnBEE Woel oin.

§. S whRRH'] oupl'@?i'vgﬁ sEBPLL bIBSig,ev&ﬁerrﬁm.

said coupling disk and said characteri

t hadction autfaces rayLedne|yCONBAYINYSHEIi® Todp @ HIsRNEROsaid
to be pressed agai nst and engaged with each other so
diskhangags with eaid frigliguibiackdi spl acement and axi al

di gpl acement rel atiye to each other is operable; said
Cono e 20uaIng GerE A shaf SRoBH oGRS, Whotn:

pr ) L ! n d with each other in _an
oo R HeRaE bl Roe SR BB Rl sl S it st fion ring
- whégi:acenent’ between said concaveassenbly and said
disk relative to each other is operable; an external -
f oseie iapsndishthianly arenbaid dutepfrizdiba ethgbeewsevideaiterein with
concave assenbly and an external force nenber, and
ans gHigr EXeaned blackr 8 compansption springranter keynpinsai d

copcave assrerrbl are arranged to be pressed -agai nst
and- BRSRIREPYICE LN SRAEACESCiNg M & WESIBN so
t h%e%P Vé@hnd Ic:bﬁ\'/élgaﬁs%'n%‘e%?irg%ﬂgﬁartgglto\é\%e@@ ﬁ%alpgate and

ext er na orce associ ation ne

a aighesry walt@bagaiu_eetaﬂniﬁ@ﬁtérﬁb@lefthr!o%gﬁFb%'éﬁhg&ir §§i&ivel |
convex assenbly is nmounted on said coupling Kt , and
t wd. ghesoupling dedce dorce siyafh ecadridirgy ®otlaiee4 WABRSN| S
connected with said coupling disk and said disk; upon
ac BRABhCcYIvex Asgemhiyis pjevidedtwittyas innec drakatieg., sai d
di ?kT. S asgoci ated wth s1ggni d out-extendi ng shaft
t hPod g CHPEE HRYFE Y PR a5ceiding o5laim dxwheren:
f or, [aseY=Y¢ ' - ' ft..are.
asaneionoa e AR CpRa LAt mBI R BRvEsE WndRRspsert rod and

inaer eiativwigcli eorkspond to &4EH Befer GO to5hd thckdd (itrtea M other,
bl ock provi ded between said coupling disk and said

apdu§aid ngseitsiod imnuodnted OEMaNBE outer threaded sleeve of a
release-ensuring frame;

| | one end of a reiease—ensuring _sp'ring Is connected with a plug of said
insert rod, and the other end of said release-ensuri_ng spring is connected with a

cap,

inner threads of said cap are connected with said outer threaded
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a retaining menber which is coupled with said friction

bl ock, wherein: friction surfaces respectively LLOYD WISE

extendi ng from said coupling disk and said disk
engage with said friction block. 3. The coupling
dewicasef(84) arvhafid ikeaokd L dgderein: said,
fricti on( s)u'rf aces | ncl udebgﬁs%%ﬁﬁba%%%%e%aé%aa%ﬁo as to
beocdrevectad with arcantrfggal odper ei n: sai d i nner di sk body
and said outer friction ring are provided therein with
an’ olite FoupiingadrMcehfos ekshadt acopdingabiotmimspnitRgemnd a
keX.Bin. 4. ThE_cou Iing devi ce for a shaft according
t oS¥FECHPYS (it ivpseeniited ko fakleutaiendiny exathiveuds a shaft
R H‘%?w% ed on a left end plate and a right end.
°© p:bgrt]% 0 s%rid retai ni ng menber through bearings,
r e8PEes bygbihg Gevidd'or Gosrd A8:SI8 Y WAL
accor di ng@dt)- o_gc-l aim4, wherein: aﬁgﬁg C?:‘%ﬁvgx asé}@rrbl y
- i sspdoindade wssbminly andeaideateensl fogse BssobBioROMBHRS are
dgw ce for a shaft according to claim1l1, wherein: the
conyaRraddo Aeenanarskwit sash pthes tarasigprasvoutedspineharanan inner
Sd“ﬁ ert rod and insert slot which correspond to each
other so as to be |ocked with each other, and said

i P§§Tﬁe E8Gplirg JRH £ .fpng;c@ﬂ}d%%ttggcl%%rg%v ee‘%e%': eeve

0] rel ease-ensuri ng rra one-en

r ebaidSorcersanaragng S6irs MemeaRBERbRde of
said insert rod, and the other etr?d %f ?g?% §Brh‘%

r elf@aslheeroupiing devicadfor sa c ehale caemrating htca claigp;1, fuﬁher
i nner threads of said. cap are connected with said
COIR™&ING hr eaded” 42 LLOYD WSE sl eeve (84), and said

i ngert. through.a hol e of said t |
oo ot Tl TRRT i HRPagR) Said sonraverseceoppl ng sai
ofeMbrRréOhsso Mt martRrdvRg i@ ¢l aim1l, wherein: said

coupl i ng .di sk is assenbled to said out-extending shaft
thsaldgﬁlcaoahafernbaroaupgag& OEbekid concave assembly and said

external force association member, respectively.
11. The coupling device for a shaft according to claim 10, wherein:
said friction transmissioh member is provided between said concave
assembly and said friction member; and |
said friction transmission member engéges with said concave assembly
“and said friction member respectively.
12. The coupling device for a shaft according to claim 1, wherein:
the concave and convex assembiies include corresponding engaging
surfaces of right-handed helicoids which aré engageable with each other.
13. The coupling device for a shaft according to claim 1, wherein:

said disk inciudes a release-ensuring frame projected from
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8. The coupling device for a shaft according to claim

1, wherein: said concave assenbly and said external [L0YDWISE
force association menber are configured to be engaged

with each other through an outer spline and an inner
SPiHdr&irord: The coupling device for a shaft according

to claimi, wherein: said force generating source

neghidrcaheas ia8esmadlyPineR[es P4 id ?ﬁhdrk@! sBé@eWBIh id'¥tted over
device for a shaft according to claim1, fur

thew®pr BBEng a friction nember provided between said

cog;‘g%q\/k assenbly and said external force association
NG MEMIEH Issfriedlly @ng;qgeemwﬁ@ %@rre@a@amwmg firagvee aind

. \Y) force associ ati on -
AR RERCAERBEN Xoapd: Pohfe FLEHT mbgE R0 Ba e 450 e

co?w'&éf/é aﬁ&%@h@éﬁgséé?nl‘}iié%' l@lé&e wherein: said friction
transm ssion nmenber 1s providéd between said concave

asSénﬁHm@/calr;dlr@adei/lderﬂo@Tal afiEseeding 30 eIzt &l WiHdr&ihi on
transmi ssi on nmenber engages with said concave assenbly

anaa@aﬁqmcavaa @ﬁ‘p‘@ﬁbwmwlded peétit av @iner shine Teas to engage

$ Fﬁg ﬁVIcef ashaft according to claim1,
ah QUHET SPHRE PERYIGRA0R SAICCCRRMEX 3558BTR. | es | ncI ude

f
ﬁgﬁ%g‘gﬁ%g&%&gh are engagLeézgto%gC%\?\?gﬂ t%&%ﬁ“o{a re'i‘S
Thgal@lcddﬁéﬁfﬂgndiﬁ(rﬁiéné s%u?ﬁ‘ﬁfrphfeﬁ%mlﬂ tﬁrgugllwgbmlgeypin,

wherei n: said di udes a ase-ensurin

anst sqie cigetifrictionring 3s b&<HAxtéAH Skth géwnf@étrdmnmngsgza;l concave
assenbly includes a cylindrical sleeve whichis fitted
ovéﬁ Théepurling davicalor ectiatigacnenting to siainxiedvhereingaged

th sai d.rel ease:ensur frame and said
cy?i rPg s mugi%oggat#aqguq v Lhisk,ang BBEEFOMEPUgh a circular
hdRbPEERLIGELIEE o b8 HsobiBRa with said disk.
17. The coupling device for a shaft according to claim 9, wherein:
a pull rod is mounted on said coupling disk and passes through a circula~r
hole of said disk so as to be associated with said disk.
18. The coupling device for a shaft according. to claim 17, wherein:
said press - spring ié fitted | over said pull rod, wherein:
one end of said press spring is pressed against and mounted on said disk |
and the other end of said press spring is mounted on said puli rod.
19. The coupling device for a shaft acéording to ciaim 2, wherein:
said retaining member is mounted on a reiatiVer movable object so as to
achieve a coupling clutch function. '
20. The coupling device for a shaft according to claim 2, wherein:

said retaining member is mounted on a relatively static object so as to
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concave and convex assenblies is | ocked. 14. The
coupling device for a shaft according to claim 8,
wherein: said concave assenbly is provided with an LLOYDWISE
inner spline so as to engage wth an outer spline

pr ashieheda eouplngbatevianctagsenbl y.  15. The coupl i ng
device for a shaft according to claim 3. wherein: said
outer friction ring engages with a right friction ring
through said key pin, and said right frictionring is
associated with said friction ring (20). 16. The
coupling device for a shaft according to claim1,
wherein: a pull rod is nmounted on said coupling disk
and passes through a circular hole of said disk so as
to be associated with said disk. 17. The coupling -
device for a shaft according to claim9, wherein a
pull rod is nmounted on said coupling disk and passes
through a circular hole of said disk so as to be
associ ated with said disk. 18. The coupling device for
a shaft according. to claim1l7, wherein: said press
spring is fitted over said pull rod, wherein: one end
of said press spring is pressed agai nst and nounted on
said disk , and the other end of said press spring is
mounted on said pull rod. 19. The coupling device for
a shaft according to claim2, wherein: said retaining
menber is nmounted on a relatively novabl e object so as
to achieve a coupling clutch function. 20. The
coupling device for a shaft according to claim 2,
wherein: said retaining nenber is nmounted on a
relatively static object so as to 44 LLOYD W SE

achi eve a coupling brake function. 45
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