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FPO5007 SHAFT COUPLI NG DEVI CE *159159* *(@00002*
CROSS- REFERENCE TO RELATED APPLI CATION 5 Thi's
application clains the benefit of

| _ _ Chi nese Pat ent
o e Tnter oot onl mropercy ot overor oo AOMHIAAN
the disclosure of which is incorporated herein by *159159*

reference. BACKGROUND OF THE | NVENTION Field of the

e e e erarEeouPLING ORAOE at st 2o na: IHIHIHIN
rotates about a shaft, nore particularly, to a shaft *Goooo2*

coupling device _is used ically shaft
CRBe BB RECE T QR SRrBPEAIIDRG cf ut ch
device or a nechanically coupling brake device for a
shaft. Description of the Related Art PCT Publication

L5455l S, GEHICSONAER) Rl pbain

2akse200 %efiled ateNogembey 8e 200 tih thea SkateHetelioctuabProperty Office of
which is provided on a brake disk and a coupling disk.

A hinantbetdisclosurerdfavhials ssoinicatpedateidt erain o taferexicef or ce
associ ation nenber is provided on a nenber which is
associ ated with an engageabl e concave-convex surface

' | / f f the brak
HARRHEONEL DR B eIV BN BN T ace 2 Separ ated 1rom
t he brake disk, and the brake disk is associated with
the external force association nmenber through

MIRLTREInRSG{tivRen t he brake disk and the
concave-convex surface. Therefore, the brake discl osed

in tMhe pregknt ivieation irslates iy acstiafttquplimgsdevice ededToe a movable
position of the conpensation block of the friction _ _
aqrjectayvbichniotatearabadnp shelt inoredearticvlarly, e shaft icedaling device
al ong the 30 circunference direction.

A", 0B SRS e, MRS Guping cutr

device or a mechanically coupling brake device for a shaft.

Description of the Related Art

PCT Publication W096/01380 (application No. PCT/CN95/00055) published
on January 18, 1996 discloses a normally closed brake. The brake is provided with
a brake spring which is provided on a brake disk and a coupling disk. A connection
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 disclosed in this application
is complicatedly constructed. The position of the compensation block of the
friction gap adjustment and compensation device is not confined along the

circumference 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
riction block as long as the force applied by the
xternal connection nmenber is |ess than the Dbraking

mem(f;)gt:gﬁ“gréa‘iércﬁlan'\'@\edﬁl‘é\'gﬁ@njsgri@ Iﬂcg,eﬂmet BrafkBSH5R dis¥dnnects from

ng device to sconnect ed state when
the flidtRrPblakk. OhHe GtsTHHIRE tthe bFsKB HiRR drnigagkb avithrtheckiction block
Further, the coupling device is not provided with an
as longead tizel fancetappiliedrbydéhe emtednali cannetctianamesieoris less than the
Moreover, the gap adjustnment and conpensation device )
braking spsing forder iNg denice 19 prgvidagl tocensuse e coupling deviee ke pe in a
I rake, suc

discasBetacatiaben the Brake Sk Sieconnang rain the dictiog block. Further,

force g ti.n 2 1S, [ Urn .
the RUriBodipfiRg hnfen bRy ed il 3P iRy ofelibh A, during
frik &hh O Y i i
randAS OMSesey B0 UBRYalisinl WYENFARTIBLSH wtie i o
suffidi@ntly airtdd to Stsdbssitibranhagker typeeasfdiargially dlbsedsbeake, such as
object of the present invention to provide an inproved
an electrpmaggetie biraike, faov elackdrmagnel used asal ferces genenating member is

enhanced transm ssion efficiency, reduced energy
always kehpi i HIraren tate iy lé'lhéf‘é’tt%/ﬁ? dyake sligk discepgects from the

. .Anstgh r object of the present invention is to provide

frictiop 851 ing device with 20 reliable transnission

operation. Still another object of the present

invention is to provide a coupling device wth
SUMMARRDE THRINVERTION and clutch operation. Still

anot her object of the present invention is to provide

aveoppéserd idegntion haist beerelmade dotoversomesinenabade mentioned

brake operation. 25 Still another object of the
disaguandagas.i nvention is to provide a brake with a

RSBl RS AR SatTEred 5 PREGRh Bhprovec
cour BRI o o T o PR g Tahphtdin oicincy

redubdy Eﬂéf%c%r%umtﬂnoé/ﬁdjﬁe&egééﬁ%Iélftri@é]%hirﬁ%rs?’o with a

nmechani ease-ensuri ng- keepi ng-devi ce for a

shvedthel BbjEet O the preseiti iavemibROb ptovide ai ssuplimg device with

shifted into a rigid transmssion or a rigid
reliabledrensimission operatidmi nat ed

FPOSO(I&

Still another object of the present invention is to provide a coupling 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 easily and conveniently adjusted and operation reliability is
improved.

Still another object of the present invention is to provide a brake or coupling

with a mechanically release-ensuring-keeping-device for a shaft in which an elastic
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while an elastic transm ssion is restored during
transm ssi on between an external force nmenber and a
out - ext endi ng shaft. Still another object of the
pgs(ﬁ invention is to provide a coupling device 5

an overl oad protection device for a shaft by a
Hﬁﬁ%wsﬁLlsféﬂlﬁéd fifto o Ada TramshilSsioR R i@ trangission is eliminated
anot her J ect of the present invention 1s to provide
whilew ehgtiderdnsemigsion i restafdd doringitansmissiomlibetween an external
coupling ring and a static coupling ring are kept
tbrsemnbeeandmcbutmte'nya@eheﬁt bet ween t he novabl e

o OBl S SuB o U e A S o
U bR bRt PR AR Fsyeronn

Egmtfoﬂg ring are kept disconnected and the
gagenment between the novabl e coupling device and

the sgaf bﬁo%ﬁ@b%d& oflthd sreseaninkentiemisrtol gredidei s clipling device for
anot her object of the present invention is to provide

a sbafplin nghichakemodablec eotiplinga ringaaindi a s&hilccfcoalpbngtkrmg are kept
ring and a friction block are kept di sconnected  and
moang@gémﬁ thecenpagemaet be@\@wﬂwgmawabbh@tmlmstqlwe and the

bl ock Il ed f th b
e g S SR S0t 2 S oo
20,2 SIS 555475108 300 i BREBE 0 rpufale ding o

SRGRBUOF 2N TrF%WaQﬁé@émé'c%% plifd FhgCarRd az&dtic E’souplmg ring are
that the irst and second concave convex assenbl i

Kept dieBbNYeuted and the engagestent diedagemting mawabitgeommng device and
i n which rotational angul ar di spl acenent and axi al

thes ptaticooeipting device wanthe eartrolledher are operabl e. The

first concave-convex 25 asserrbIY sai

conf iS§liranpther phiegh oh.thal Prigseatkiny QB@%&%&P prOVldae a coupling brake

3%&%2 geﬁgénafp i \gbCh r?)agl%' ﬁﬁs l&q‘?’iile'e %c{f@n g@#g%r% keR}] disconnected
BHLCHIE Lerl e dn BEAUd P nghlRG HRgRafi! (R HAIdElock can be

cave-convex asse e externa
Q@hﬁg"@@nber . The external force associ ati on menber

and the first concave-convex assenbly are configured

to bArmmasueat afitte aboes sbiectsgrdradvaniages gandie a¢h1eved by providing
whi ch axial sliding displacenment relative 3 EE é%
taoceuplingsiavige fos aagiéafs.ﬁp@prwm a SeURING- Biskad dlisly R, force generating

assenbl nt e
member, ya hrst an secon(c)i concave-convex assemblies, characterized in that the

first and second concave-convex assemblies are configured to be a press
engagement arrangement in which rotational angular displacement and axial
displacement relative to each other are operable. The first concave-convex
assembly and said disk are configured to be an axial press engagement
arrangement in which rotational sliding angular displacement relative to each other
is operable. An external force association member is provided between the first
concave-convex assembly and the external force member . The external force
association member and the first concave-convex assembly are configured to be a

radial press engagement arrangement in which axial sliding displacement relative
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the coupling disk, and two ends of the external force
menber are connected with the coupling disk and the
di sk. The disk is nounted to the out-extending shaft
FPOSO&hrough the coupling di sk upon operation of the force
generating nmenber or 5 connected to the out-extending

to ea%?waﬁfhe?]gé gng@i’alﬂes HRbls 'rHH' éd&a@@rﬁb‘?\"veg "as%%rﬁ%é ?ﬁcﬂ]rﬂed on

cou i ce by mh the external tforce

the R n@?tdmk badithe erdd ofembeerxﬂemgl fdraé imeBBeEF are connected with
CRI PTI ON OF THE DRAW NGS The above and ot her

the «:m;mogsdlahdamijm«hsjesThﬁ digkeis mazmtéddrio vihel oliteexderding shaft
pparent and readily appreciated fromthe follow ng

hroutgéwséhe pmauptingf disk euparefaperatipn efvlbei farae sgenemriing i member or

connpRfit s the” Sy eientiige SiaTT o TipLah o Sbat <OBBIRG Metiber e as to
form?s Rl IR SBFRGLVETEh e SXisrbaL R TyBiyts (€ Sonnected to the

out_em{cﬁﬁé%ﬁéft_ the coupling device of the present
I nventTon are described with reference to structural

drawi ngs of the specific enbodi nents. The sane
conmponents are designated by the sanme reference
BRIEFURESORIPTHON OF EHE RBRBA & view of a coupling
device of the present invention 20 show ng the
principle of the present invention; Fig 2 is an

3recafitve PRdeie0Etts nch e THBRs & 8FngSafien, Wf become
appa?%étiéﬁ@tﬂe V)§ %I% P F\% dFd?lBW,g\%Qif@@ﬁ%ﬁcﬁ] ok ZIﬁgzpreferred

emba@mf&rit@rfaa@nvm %h{lﬂicﬂ@ﬁtwmﬁ mbeamﬁbamn@ednaw%g in which
t he present invention illustrated in Fig 1; Fig

Figums &26eareatchemnatichoelvrafiibe abuplireg devipé iofi ghel présent aﬁventlon for
the present invention illustrated in Flg]_l Fig i's
explainingl ther pringinal trisdirenefthediresert io¥epliatg Itﬁerea%r, éme coupling

devigepgh srarasegt veatan asp BsriRed wiBriataIpien tS situefigal crawings

of th% u;%cgﬂge%%\édﬁﬁer?tfs THE SRS LBhmpdnBhE hle Belighdfdd BY e same

reference numerals.

Fig 1 is a schematic view of a coupling device of the present invention
showing the principle of the present invention;

Fig 2 is an alternative embodiment of the coupling device of the present
invention illustrated in Fig 1;

Fig 3 is an alternative embodiment of the coupling device of the present
invention illustrated in Fig 1;

Fig 4 is an alternative embodiment of the coupling device of the present
invention illustrated in Fig 1; |

Fig 5 is an alternative embodiment of the coupling device of the present
invention illustrated in Fig 1;

Fig 6 is an alternative embodiment of the coupling device of the present

invention illustrated in Fig 1;
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Fig 8 is a schematic view of a coupling device of the

present invention used as a coupling brake device and

a coupling clutch device showi ng the principle of the
ngl@[;?esent invention; Fig 9 is an alternative

enbodi ment of the coupling device of the present

' nV‘Fri‘gz'?O,ri's'dr{ WHbFHted embbuindat bf ghd Loupliag device of the present
alterhative enbodi nent of the coupling device of the

investoN illustrateatindiigilt | ustrated in Fig 8, 10 Fig 11 is

a schematic view showi ng construction oétha . .

c onpiae 8as isoschematiceview of aneounlisgelavicengliheRygseryigvention used as
o g e evios el SRS Y B er i The o of the
rect ap&‘ul al. I§,_hape; Fig 13 is a cross-sectional view

PAcER Vgﬂ[iol'i ne A-A of Fig 11 in which the 15 cross

sectd:Qng i i i ‘thEl ingSdévice of the present
g 15 AL ARG, BdinERERE e ShibingZasHos of he P
PReRBOH illustrafsl indFigig; | ustrated in Fig 8 Fig 15 is an
alternative enbodi nent of the coupling device of the

pr esigt 10 iisneen aiternative Lembadisentrofrthg goupling-dgvice ¢fsthe present
an al ternative enpodi nent of the coupling device of

trivenfior dlistratechindrifi®%n il lustrated in Fig 8; Fig 17 is

?Eean?tei ok %‘En%&w:éﬁffef?vv”tﬁr@%ﬁd%?%@ﬁﬂﬁﬁﬁbﬁ%f;%?xé'ﬁ’geiﬂféaﬁi%n device of
n 8#%@@}%@%@ odi ment of the coupling device o

{ 5'nvention illustrated in Fig 8, Fig 19
IS B33 &4 RatioLs-s2rheshinRew keh Rosglinbi AR OB Figd1dh which the
the pfesent 1nvention illustrated in Fig 8, Fig 20 is

@hfbs%l Seftivatis vRownlzzta rectangilat sleapupl | ng devi ce of

the present invention illustrated in Fi 30 Fig,21 .

i s aFigchBrimta crossegctinoali vigwplakapi 3peg é‘P%aE‘A of "f'g 11 which the
rel ease-ensuring device 5 FPO5007 according to the
SresscsrCtions $hPWA, asHR §19l8 §h@P&n al ternati ve embodi nent

of t 9 GquRlLng, devike ShpbodfmBhEdEMe coupling device of the present
invention illustrated in Fig 8;

Fig 15 is an alternative embodiment of the coupling device of the present
invention illustrated in Fig 8;

Fig 16 is an alternative embodiment of the coupling device of the present
invention illustrated in Fig 8;

Fig 17 is an alternative embodiment of the coupling device of the present
invention illustrated in Fig 8;

Fig 18 is an alternative embodiment of the coupling device of the present
invention illustrated in Fig 8;

Fig 19 is an alternative embodiment of the coupling device of the present
invention iflustrated in Fig 8;

Fig 20 is an alternative embodiment of the coupling device of the present
invention illustrated in Fig 5;

Fig 21 is a schematic view showing principle of a release-ensuring device
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invention illustrated in Fig 21; Fig 23 is an

al ternative enbodi nent of the coupling device of the
present 5 invention illustrated in Fig 21; Fig 24 is
onbi ned arrangenent of the device shown in Fig 21,

FP(’Soolg—'i g 22 and Fig 23 of the present invention; Fig 25 is

acco@aﬁiﬁe{@g@ ﬁWvér'i‘t‘iUH ng the general princi pI e in

ease ensuring device is applied to a

FRUPD | i80ar ifefrfativer embolirhéntodf tie doupksgitdevice of the present
I Aivention; Fig 26 is a schematic view show ng the

inverglenemwtrated icFig24;i n which the release-ensuring
device is applied to coupling clutch device and a
E'@ugBi isgamraliesnatiyey pabogimenie of e coup|ing dlavicen Of the present
che view of the coupling device for a

|nve@waf'ﬁu€d@§%¢m @fb the 15 first embodinment of the

Blor28 B oo dtPandenferthrfle fediea SRt int kiG £ 12 2%nd Fig
23 oﬁﬁ% Qéé}%ﬁ%ﬁt@gflrst enbodi ment of the present

nt Ion; is a partly expl oded view of the

Egéma I5s) aﬂeeuh@maftmr views hetfowiag cihedigegetad priraplei lrstwhich the
odi ment of the present invention; 20 Fig 30 is

releasetemsating devine ishappliegl tonatcauplipgrdevige farea §baﬁ|qfrtbe present
device for a shaft according to the first enbodi nent
invergfon; he present invention; Fig 31 is a schematic view

R AU SPRETED, e pen e
releagﬁo%ﬁlgﬂé cgﬂ]kte \§ ﬁ\ éoo C(!):u[gl Zc|hﬁ>hadé'\ﬁ&?%ﬁ'é7cbbﬁﬁhg brake

er a erna I ve ‘ar fangenent of

dev,@ﬂ%ﬁfhg%egeﬁﬂ]ﬁ\,@rqwﬂ i ng device according to the f| rst
nt of the present invention; Fig 33 is a

Fi2vas iacsoHernatichisivngf mamdmlngldmceatqr\ﬁeslaaft acgending to the
of a portion of the coupling device according to the
first éinbedineentadfithe pressmtim@&nypBsent i nvention; 30 Fi gs

Fig 281i5p sshePERGoIow IR AR POIE FelfebdHsRio oy a shat

scecf g 1 S R PSR BE Bhh Lo ecor o 0

Fig 29 is a partly exploded view of the coupling device for a shaft according to
the first embodiment of the present invention;

Fig 30 is a schematic view showing another part of the 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 invention;

Fig 32 is a schematic view showing another alternative arrangement 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
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Fig 35 is a cross-sectional view taken along |ine B-B

in Fig 34; Fig 36 is a cross-sectional viewtaken

along line GCin Fig 34; 5 Figs 37-39 are schematic
&ys showing construction of a rectangul ar

Fcon‘pensatl on block for coupling a disk 4 or disk 1 to

éﬁﬁgﬁﬁﬁseitiowﬁ Rk foP % ||n 0§Qj”§k 0 of igka td '@t outer brake ring 13

nment of the pre Invention; Fig 38 is a

SECPPEING 26 the first evmmmlmeheof ﬁieqmgsénhlavéhtﬁbn n Fig 37;
Fig 39 is a cross-sectional view taken along line E-E

i n [Figy387s atavoss-gectihmal viesw takeoradong line BB Fichddi ng a
portion of a nodified exanple of a [ H‘per
accdigiBAds asressestianal sienbiakenalong "P‘Plg Q 'B%é%ns '

088 OB gt A ol S MR, o, gpctanguter
%ﬂﬂﬁ%ﬂ&tﬂﬂ\obg K tgéél.lﬁﬂpeéadmk oF dise 1r?<§aétrﬂ'gﬂl%r brake ring 13

r-accor irst e od| ment

BeCR i tbfinémt@mbécﬁn@ng of-the ?re%eﬁt?ihﬁé”ﬂﬁd)rc, Vi ew
ow ng anot her nodified exanpl e of the retaining

rrenb‘eg 38ds arctosgrsectidriat viaw ttkeardiony fiee D-Dfintfig 37,
present invention, Fig 44 is a schematic view show ng
a midy B0as acsraspiseciignal Niew takea-aleng Hre E-&dn &g Ble

g 48-41 preySoneatie, EARCHRVLO A BARGAGHL & 5 agiiad grample of

%gibfui}geﬁbeerﬁﬁgp ﬁgcqr]apﬁg??o ﬁtgeo é?ﬁ%ﬁoﬁﬁ%{eﬂ %??%h%gmé%%nt invention, in
%ﬂg&%g% is d:élﬁe%ef\h%{]ﬁwes ?ﬁﬁ\?el‘he\’ﬁtﬁéf"o‘f'l’-"iﬁ\’ﬂ,ﬂg anot her

d exa ensuri ng devi ce

aCCQ"l?'ﬂgls@sémétlé glevestiowingeariothér tbdifledesample of the retaining
invention; Fig 47 is schematic partial view according

trerhber ddoosding b dhié frestendfodiment pf thepresenhigrention;i n
whi ch the inner frictjon ring 53 andthe dlSkZa] .
supd—Ugt@dIS pschematieyiew §'ﬁ%\ﬂm|9yafm ehmedifisd parpls; of the retaining

risberagcouibade Him i eninrsntot e WeSEREh U fhrt

di sﬁbgt h‘ﬁ‘* iy ffr"hgwg% "idW %h%(l\ﬁ’ngs “po,@gtamgey é)!?a‘?ane of the

I'nnef support

?ﬂé&g@ @stﬁn H@Wc@facbsﬁhﬁ@ tB)fHenﬁksﬂQMb@Glrﬁ@mQdehé g:réﬁent invention;
the second enbodi nent of the present invention; 7

FP05IGP745FI|SJ éoscr&naatsx:ivmmt stmowmgwasbthﬂrngwcmmaﬂjlﬂample of the
?:igggmqio(a);nrt\g ge\sngcg%rg:%ord?r?éo (t)c;]I Ithlr:-;sfr:rtst gInbtorc]l?mgrntegf 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 embodiment 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;,
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Fig 51 is a schematic view show ng anot her nodified

exanpl e of the second enbodi nent of the present

invention; 5 Fig 52 is a schematic view show ng

anot her nodifi ed exanpl e of the second enbodi nent of
FPO300% he present invention; Fig 53 is a schematic view

1oy h d | "mbBfieR" 8%&Mble of the second
F?‘%v&ﬂ?o% ?Cnh%mé}& V%%%@Hg ?smgragl\?ied eg vvlbteh 0a
Eﬁpﬁ' MMmvedtidni g 54 is a schematic view
embog owit%tg8 an'pei ng oil cylinder 66 of Fig 53. 10
i BAl isED sER&0Btie Tis s@éanngaﬁ%@Emiﬂ?/mmtme second
preferred enbodi nent of the present invention will be

embodirsent dfdbie psesemtanvestioni n detail with reference to the

arse 8 scapatE e anontab eaiasodfipd BT 3 gne second

speci fication. The ent invention may, however, be

embogdimeaf %@%Prprﬁ%‘?ﬂ} 'BY%@ ent forns and should not be
rded Qi 9 ig®RIrheAEbf ki phesent

'ﬁg:%’ r'#;J%r% gﬁ?@t’ic{“glleg} g}éé@@gf %ee:]tgg??ﬁ%rggﬁvi ded so thattpkae
inventibf iPWARIIhediisic Los previdéd itha daapmagheixr 660aptet e,

and wi Il fully convey the concept of the invention to

FigdRkeissks¢Herdatinvieesha@ding ardampianetik eyigden6iof Fig 58he

nmechani cal coupling device for a shaft of the present

i nvention includes a coupling disk 1, a disk 2, a

o 7al S - SbRMET R 1o PREFERREDTEMBTIMAENTS

technical feature of the coupling device for a shaft
lies in that the first and second 25 concave-convex

ﬂ%?&f@}édeéwﬁoéi rﬁccﬁctﬂéi;ﬂéééﬁi ihGeftRrawhir IS slee st herdinafter

arrangenent in [ rotational angular displacenent
in deBl @ith Alefelenpé aloetmntattachkdt dreavings eadiereinhthe dike reference

operable, wherein the first and second conﬁave-coﬂggx ¢
numeratsemifer eto thes likadelements)i tirouoheut thengpegiiicaliony gresen

di al .in._ which, [ i di
inverﬁi%@'un?fy.péf?@év% Beoqmopdied] n, B30 WEEHS RN ARt AUk not be
A Lext f . iati i .
consEBH 5 onD. R, Wk OIRRYTEAC St JoroR s, i

emb%@ﬁ?ﬁﬁ!ﬂi}ﬁ ﬁroilic?éHj doNAX IR HRbsditr BRcITRIRS will. bdhthorough and

orce association’ nenber 6 and the first _
comPIBRE AR RANAY canveyithe esndeptr &f therihiventicrdta thdse gkilled in the
adi'al

radi a press engagenent in which axial sliding
art. di spl acenent relative to each other is

Referring to Fig 1, the mechanical coupling device for a shaft of the 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 coupling 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
relative to each other are operable, wherein the first and second concave-convex
assemblies 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 operable. An

external force association member 6 is provided between the concave-convex
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operabl e. The second concave-convex assenbly 5 is

mounted on the coupling disk 5 1, and two ends of the

external force nenber 3 are connected with the

1504 ing disk 1 and the disk 2, respectively. The

disk 1 is nounted to the out-extending shaft 8

ég?sre?hlﬂg 4 BeafP iR | 3@erfiab orbe UinRMIRET aTheNexérmahdorce association
orce generating nenber 3 or connected to the

PEbeX teeatd fe filkticbnBaterconndx asssEmalbliescéd apd icogfigunetido be a radial
9. Thus, the external force nenber 7 is connected to _
priess cerigagensenti ingwhichf axial stdingadisplacemerduglativg to each other is
device is constituted. Further, a tlpi{, wal | sl eev&1 . .

onesebled JheRACRAF SONCaYE-cABVEK aksembl § isdnernied anthe coupling disk

LG b D P AR ISRt 8 PRSP e coupin
BERM HRFRaRY, LUty APNE BRKU RTHoRAREAS theldiElitending shat

e circu The force generating

ﬁﬂ#&%ghﬁhé%&@nﬁg didked upanhsperatitre o tHefarpe igemepating member 3 or
and thRe press spring 3" is fitted over the pull rod

denneoted ¢ the but-brtendingsshafh Bi thepuyh a8 shafincaupliog mamber 9. Thus,
disk 2, and the other_end thereof is mounted on the

thel extecnl farceamembern? tissoppaptednly tevpeleextepdingsshatt 8 so that a
as shown in Fig 6, an.inner spline 15 1is provided on
eorplingrdgviceiscanstitiedex assenmbly 4 so as to engage

Wt h.an oqu . i ne t . ,

pon?&\fﬂ‘%’o%ﬁé% \égg}ﬁéo‘%\}y% g'.Jo(?r'l'@esex Veyraﬁgfr%&ort%ee d}%(n%é)rf tt}e coupling

?%vi@é?ﬂcé 3h&fl aWHtJ‘cff{}.ﬂalf héRtis PEViAYE oA GRY Msle2 SRERringH to Fig 4, a
rough engagenent etween the inner spline 15 and

ane redtar isSplovitiedlén thé WE"W devitdi 1 yarappassssatheduglbghe circular

hose skilled in the art that the inner spline 15 of
hble 6f tr diskn2aThectonce genaratingbmentberad idecandighesedp be a press

by an outer spline so as to enga with an jnner

D3’ 56 25 iechiess GRingohc o BLES Bl e BultEhg 14. One end of the
Al so, another circular hol e can af, iS
PO 317 (RGNS 0o o BuAnanBaiEt pad hgtief g thounted on

i S ough the circular holes provided on the
ﬂ'}eséu@roc}Aw'arger head portion of the I|imting pin 17

engages W e t86pifig aelies féroh ehafl 4€shaiwnvirlBig 62 an inner spline 15
cylindrical brake wheel can be forned to protrude

RuUprEvided be thetipdticopcdes-icoavéx sesersblyod sngafyte eagage with an outer
atile brake. 9 FP0O5007 1In a nodified eﬁlnple of iphe
epling 116.f dee iseeoned coRCAEEINVEXASSEMRIN Je THE: €Xiernah Iorce member 7

i S5SPERIGh ETBE 1St SrANCErRY ST Bntrouh “hgagement

DHRISTRY iTHRTRRiind 8 5 Snd® Y bkt pEhYeR) if B8n ble" ®ladily appreciated
by those skilled in the art that the inner spline 15 of the first concave-convex
assembly 4 can be replaced by an outer spline so as to engage with an inner spline
of the second concave-convex assembly 5. Also, another circular hole can be
formed on the disk 2, and a limiting pin 17 is mounted onto the coupling disk 1
through the circular holes provided on the disk 2. A larger head portion 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 tile brake.
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concave-convex assenbly 4 and the second

concave-convex assenbly 5. 5 Referring to Fig 7, an

inner spline 15 is nmounted on the friction engagenent
rposcofEMPEr 18. The first concave-convex assenbly 4 is

provided with a friction surface so as to engage wth

I?\hé médifiéd @iaﬁiﬂ@%@ﬁé‘bcﬂ?ﬁﬁbﬂﬂeﬁiﬁe fBOF af sHafh Ithe drishgement of

riction surface of the first concave-convex assenbly

the fikst dpficate-cbnver asserablyad endrthe external farBe assoeintioy eétember 6

wth each other by a conical surfaces. Further, a’ ]
are rhodifiedpm ffrictionaspgagement member 18 is psevided eetweenethe first

the friction engagenent nber 18, and the first
CoNCRVHERMNEX, ARREIEE Sy ANS 0S8RONd, FRIGAVETFANVEXT G5Eembly 5.

Y T sk y—
memé??’ ‘F@t'i'lﬁfiféf 'cbRBAVERES eSS n@%g 'gfi?' 8Vide8 N & Riktion surface

ut ch vi ce and nechani ca g brake device for

so aRté @ﬂgbgeWm the fridtiohaendejententphientbebr 8 cPrafarably, the friction
includes a coupling disk 1, a retaining nmenber 21, a
surfatei of ithe firkbdon2aye-godvek assemtly o4 cAnd dherfrigtior engargement

friction surface, a spring 3, a fjrst gnd se ncri1ﬂrr -
memben 8 ase engagrd ydteaach ether by %ﬁan&aﬁﬁy faGasd ﬁm A friction
rans§uhat PdemBE 15 1€ S¥aed behal 152 ik ke nember 16
and E}Oeg@Es\feé&%%\(lszﬁo?ﬁégrggs'eﬁ?bdé#e %o%@ t6 A IR edbeﬁ’l@a@ﬁpn%tection

engagerrent arran t 1n which rotationa

devic@RYbahatt with ArtManicaf fiittidn tRinsprisgibacement  rel ative
to each are operable, wherein the first concave-convex

ABSEhONY i &yl 8,sthed pliésant 2ingertiarorfliither guiovidedea amechanical
radi al press engagenent in which rotational slidi n%

coupling utlabchddeyite cand: mechaniaal veoupding aliiaket deyice for a shaft. The
operable. An external] force associ atia.n nenber

: 6.1
mechpnical auibieg Rake chuIce; inclides it aodRig sl & IRfpfynd member
25 and th , f . 7 , ,
2, BB RS ARl R o S0tk 4 g
a firsg%?mgr@%né tc%{n%agﬁ-i%%hm Sg?érﬁbfkes RIF§8d QSIADRENS. The coupling

ngemen axi al sli1ding displacenent

braké YedideV6r the prReBnPiMvehtios i®pRARITerizedhinothah thééirst and second
external force association nenber 6. The second

concavewaneex oassembliesedb| § are configuedd tonbe ha @Sl ERgagement
disk 1. 30 The pull rod 14 passes throu% t he, .
arrangeraentain whieh ofotatinnali angulars displagement #pdneXia! displacement

oo Shen e RRoASE TR T CoPRIS P sbAd ¢ anc
i o 2afd pfadi 41808 o ks B 0abebent i statona
slidirff ah§8iaf Riidplacementrelativekto2ehsh atsercisadmetablet An external force
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 sliding displacement relative to each other is operable
through the external force association member 6.

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

10
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a retaining nenber 21 through engagenent between the
friction surface of the disk 5 2 and the friction
bl ock 20. The coupling disk 1 is nounted on the

%®¢xtending shaft 8 or is coupled to the
out -extendi ng shaft 8 through a shaft coupling nmenber
& fh\éh&!ihﬁliﬁ@ disk ai. A §SHAGEBHSTitRY dverthREPuldodM Awith one end being
relative rotational object, a coupling clutch device
pressanstintedtardtheadisk Yfeard theeothet endithereotbbimg rAdunted on the other
mounted on a relative static object, a coupling brake .
ergiof the pult ood 4t Upen.operation ehiwecsniiig dhdhprdifte2de asseciated with
of the present invention, the frig%{on b

3 GEIBD STBR £ 4PU A SheAgemsn, BRhiaEn 1 Bpfioh 3liigoe of the disk
LIS AR Bbe 20. TP, oG ¥R R mchRidc b (B t-extending
Bt e R U e A SR M L a R Srlc i ipino member

0i VOH&H GheMetathing @Rnibie Zouplmogntddsen b asldtivdaotitiohal object, a
2. Upon 15 operation of the spring 3, the coupling

dospling autch hdevdtes ks 2censfitigedniarnd VMeen rthet retaining goember 21 is
20 through the friction surface of the cou

ling disk 1
mauinte onra elatile statie gbiect,¢r courlingi nyRke devieris EaBstitites
7 B Ao R ol BB bR b ook 20 s
SPplAHIL 1S5 S0 B Rer 23, 80 @ EiPociiatibon on 22 i

| [etdining2fembdrace KXo pavidedmoh ltke friction block 20,
?tﬁg??%gﬁd{hgk@g Iang tﬁe dirsk 2 can beﬁdi vided into a

aRdetheds@}pdrpPin 22 emghges withehefoletdfather frictior Alocls 20. A friction
shown in Fig 10. The inner disk body 23 can be _

durface liy pasvided siroumfgrentialhe oputhercaupling idisk i ard Hae gisk 2. Upon
be indirectly associated w tg. &hle outer friction ri B9 the fricti
pperationefiiha Spsrgehdhe coHplng ik 1 adinelisl 2 engage Wit the friction

U 2550 BB B W o S50 . it oo
ﬁo?%héf%?iﬂg?it fifén fre A4 4sdTRibd ARth GRMRRERHG AemBEV2 ¢ &hrough the

or as Includes an i1 nner disk body 23, an inner

trhEtRAIBIBck 200 ARG rnatively) the fridtionesideld 201 is prodded wdthaan outer spline

conpensation spring 28. The conpensati on device of o

tdoeagpteergage Mthrthédnnérsspih&r@fgtgerremng rnemker 2AeAlso, the friction

i nner di sk body 23 is provided 30 with th ogter - ,

ishirfage cextendiog foom ihe geupding sdisk floan ith?tq?% i A pe divided into a
i JFPO5007 circ

e P
{50 8 RS 2500 i e G i A b ndrocty
:%ifgg&ialéli gatHaHe R ueskfridion 3ingad trgoughl at corhpessationadévice. Similarly,
a thin wall sleeve 25 can also be mounted on the second concave-convex
assembly 5.

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 26, an
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 which is used for limiting in an axial and
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threads, and the inner threads of the inner threaded

ring 26 is also configured to be 5 sawtooth type

threads so as to engage with the outer threaded bl ock
Fposoo%7' One end of a conpensation spring 28 is connected

to the outer threaded block 27 while another end
circuﬁ\l?&reﬁﬂ%l di?ﬁ&%ﬁ?qpét(ﬁﬂel"‘{htr@a&&? bldeREL7 €4 Be?&b‘i‘ﬂiga%d fd'Be in a

to application of the conpensation device into"the

rectafguRy isﬁﬁpé!fa%‘@hdﬂ\ﬁvirﬂeiﬁ {Dbr a liadiical Mdleas @hpWinria Fig 13. The
clutch device for a shaft, the friction surfaces

outerettreads o the codtepthrelhded chlptk 127 & sénfigured tohie diasoath type
can be separated on which axial and circunferenti al
threadispand the maenthreads 1o the inney direaded sing28 Salso capfigured to be

soutb3ob BB S, 515 o3 EnhS B L SSRRE b ome enc
o o el iR SprFip 8. SonhBE RGPl rbcbBiock 27 whie

anotrtﬁﬁ' dfietherdor is ARs6QHRID Wilh M@ lrmed dikasodyz3.a shaft of

e present invention, the external force association
nBOBeo dpplisativrovf theccompdnsationdevicesipto the ddupling brakerdevice
in Fig 14. An inner spline 15 is provided on the first

for acshaftaard accoupting chetabldevice foTreeskaft,¢hadrictian serfagemextending
is connected to the out-extending shaft t hr

S
fromrthei eouplingsdisknl Akt disk wheamh %Sﬁ&?réﬁefgqndw &%h axial and
oGRS S b 08po8Y, AP, g prence
ring 26 i g@é@gﬁﬁggéasgﬁy oRYh&outeY FriEFoﬁFiﬂgtﬂﬁtoOHé & sfld Hthe inner

can an 1nner spline 50 as to forma

disk DY E3 aPRE Bker tHreadé® blodkn2¥ hearc Befbimed infka @etdngilar or
for a shaft of the present invention, a circular hole

circulsf shapeher formed on the coupling disk 2. Alimting
pin 34 with a larger 25 head portion is nounted onto
fluetheqplthegotiptirg brake deyicet e agshalt of thespeagsnh invention, the
Fig 6, and the |arger head portion.is en ed .w th the
exteral fQreaasaeriation Meabes gks 4 OV'M pigran Pﬁf%?r?é’"%dtﬁ' ARghown
. .brake, devi ce the. p te ] i K | Al
in Fig PRI SeRna i DY of (68 it borlzaRe BoR0Ek BepBholy 4.
The %é(%ié?lcfg?&éaﬁﬁe%k;é} 1 Recodedad tﬁ@bgﬁeﬂéﬁ@mgaériagna through an
: e

can be nodified. As shown in Fig 1
radidl ipréés 3ﬁ?§g>émam?'rncwmcthraax'ambliding displacementbetween the inner
coni cal friction engagenent surface 12 FPO5007 which
splinentfagnd ani outet spline 16t Aarnatiyalyetheninnge splie ¢an be replaced by
a friction 19 can be rovi ded between the fricti

an oslitgyagpiiRenandnthe outersspling ¢ae e | acego%ggemeghg,gfjr?e so as to
assenbly 4. Thus, an overload protection device for a
formeg, spine,peserably.

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 limiting pin 34 with a larger
head portion is mounted onto the coupling disk 1 through the disk 2, as shown in
Fig 8, and the larger head portion is engaged 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 be modified. As shown in Fig 15, the first

concave-convex assembly 4 is provided with a conical friction engagement surface

12
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mechani cal friction transm ssion nmechanismis

constituted. 5 Further, in the coupling brake device

of the present invention, the retaining nenber 21 nay
%@ Jpdified. As shown in Fig 16, an adjustment spring

and an adjustnent screw 30 are provi ded. One end

P R IR TR PR e e MERGERr TR Mdgh L etion 19 can be
gmwmd 29betWQe|ﬁlSSthél aitrledc_)NVI téndagenieritai menperent®r sl the first

he adj ustnent screw 30 is nmounted io0 on the retaining
oentave-2dnwax assenublpgls dhiuat anwiveroatherétection davicedoka shaft with a
20. An inner spline is provided aon the_retaining
mﬁs@nlczifrwoagrwr@ﬁgggénman@ﬁ ipgeastitdiad. ne

I N T R p—
fgﬁé()@ﬁ%n"? ! aéégbﬁ??'go&\figd ?\Qrsﬁéﬁmﬂhﬁ% g%ll aly %@Uﬁﬁé\?ﬁ gggﬁﬁ 29 and an

aQjustpchefderdwi 50 i sra '“rdS\!éld@éE O dnlde of ethe édju%trh@ﬁ\t spring 29 is
rlng 32 I's nounted onto the pull rod 14 through the

lekeciafBtewitietie frictioniock R20gadP thesothes endadfdhe \adjustmieat spring 29
disk 2 in the left side and is associated with the
is assoaiated with ti2® retaining mengher 21 d&hgfaduuséme@f screw 30 is mounted
friction ring 32. The press bl ock,

ethsuneﬁam'aa rﬂﬁ”ﬁ%"&]g BRdorRssasiats wiyD8, Beqon PIREK20. An inner

A AU o i
% \adé@%nrthgl?ﬁ obkepeof . Further, in the coupling

e device e present |nvent|on a right

fricruARer, in the é’o’i;phﬁgﬂfréwe dédlceaiﬁd\@pmsrewirwmﬁoh ea left friction ring
provided on the right frictionring 33. A limtin

@i2nand a pre‘ssxpiateysatwm Iaehloleoanehlwodldeld as shawn fire F?g 17. A hole is
right friction ring nount ed ontothelé

mrrnvugad mrfbag]ﬁfttfwém rﬂ'asn Bar aRd tae lafhirickian oot glﬁj'é‘og‘!‘ted onto the
o353 LB bR, Thalef Pl B2ls SEASSHR e sk 2
ftb%l:%ft %Id%eaﬁ’ci %a?scfdl&% with fid %tlbb%}oﬁgZOtIHQhéir@m side of the left

'S assocl at ed

ffﬁétﬁiri ﬁ’rgg B n@h@‘ﬂ)redsﬂbléck 84§ eslirfted Bhtd he sult @dH through the hole.
can used as an out-extendi ng shaft and

tlhﬁheueﬁ @d&eoﬂpr@spme 38, then phessuplade A9 israssociated avith the press
force menber 7. 30 Further in_the caqupling brake

$puing and issassesiated withiiae sligs 3 i thehv@htts'% thergaf. 13

FPO5Q07 frlctlonb ock 20 i,s ancﬂ{tﬁate setctlo ht fricti
a ci FEChes imdhe CQHB g, el gavieq 91JNE Presan WFE{'%na right friction

R i i oA S

Initifg SIS e idikEdIy NettaRomeROtd thd Wisk22, Brbt ther righthRiction 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
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friction block 20 is associated wwth the friction disk
2 and the outer frictionring 24. 5 Preferably, two
friction blocks 20 engage with four support pins 22.

FPO500 he circular hole is provided at an upper side of the
riction block 20 and the elongated hole is provided
frictioﬁ.tblaﬁ%%ﬁﬁ QFcu%ﬁe 5BEtidH W?th' Sirelid¢ hotd andsarp BM@a‘té‘d hole.

ig . ur in the coupling brake device of

The fRERSEBlock moeuetm@untea @itdehé retalriiog member 35 threugh the circular
provi ded, as shown in Fig 19. The side friction rin

hole &ad ittse ptomgammzd halet $o0 as to@rgegenuitle the supperd pingagé! urther the
with a key pin 36 provided on the quter fric
fnctuoadoloqihaorls @ﬁﬁOGlﬂt%f wBh the dctinn disk £oand de Shlss Tn'ﬁ{!,o" Fing 24.
ol W SO AL ] 48 7y e
hole @l Qo{éb?égl athard [] %ng cﬁ"tﬁﬁ fﬁﬂﬁfneﬂlf)ck Ploeard Y efornﬁﬁfécgﬂole is

ass e outer friction

provu?&f at'd %W@ﬁsnh@bfhﬁ’é ficliBH BloEk X8 YaPstiowd®in Fleed®ut er

ctronring 24 is associated 15 with the coupling

Biigherl iri e ¢pbplirie brakdedévice tofthe rprege@dinuantiam ea ;stdel friction
rod 14. Further, in the cou ling brake device of th

ring 36 &Wldedveatsrwn i Figl Ehskhe arldﬁtfasatmrlng 3&l§\nrawﬁled with a
as shown in Fig 2Q. The rel egse

key hedei$0eap &1@69@% withr @ keyiRip | p'?qvf?godsﬁn %Q?uﬁ’ult?fe ”PF%%I ing 24.

e S4Bl s 4 P ARl B SRS ik e
there%?t'ﬂ%] hf Rictioh 3y ngs %%!b&ﬁtéoswnﬁrtﬁé‘ 'fﬂ&ﬂ)rphﬂobheQO in the left

esent ¥l nventi on, shown 1 n Figs 21-25

side Pr?é“rfabP”ItHé“ﬂgﬁlefmﬁbn rﬂfig 8biis asiseciatet W|thothiaomuteo1fncttima ring 24
external force nmenber 6 is provided with threads so

throu@ih the Ieezy%hgle ancgl he k?tylmn MoV auter frction finga24 is associated

sl eeve ext en th disk 2. W

with fhecadupbiigatisk héhresih rtéggdegf?lﬁﬁ%gngzﬁ 2t Tespidhess! £4°°
%Sg}agﬁgﬂﬁ{g%o%%ﬁpgﬁ %ﬁg%c é\}lg% h%étg?%stﬁ%é hgérglfw{ ha release

me gﬁﬁ?ﬂw dj,sise sbgyvbo‘ﬁk @hﬁm rReP! 37 is fixedly

ase-ensuri ng aevi ce IS shown I n

mou feg c%ﬁo tﬂ_@?eft frl%hc?ﬁ%ﬁ? BhiNBe dight sidei dfehe dsiease) member 37 is
Insert rod , a cenfrifugal nmenber 39, a

assobfﬁt@@&mhethéws’,mz spring 40, a rel ease-ensuri ng frarre
41 and a confronting nenber 30 42. The i nsert 38, . .
iAdsa; can meathathicad releese@;mlsurmg.gtgwqeemg@p esbtq By mg device is
lever 43. 14 FPO5007 The nsert ) {a
provmedrb)athﬁ ipseRbINyeRAN Ga% SHEWEIN s 1eateh BoRfipfiifls member

t of t cke nf [ 4
eble %rtgﬁeexa%ﬂ%wgmﬁr éarwgwh.eﬁg@ﬂh
) ag%eeng%@g Witk o H@I@rﬁroﬂiﬁgd% hSthifPwall afesvdt #1 tdxtending from the
disk 2. When the threads provided on the confronting member 42 corresponds to

(1P )

the hole due to application of external force, a locking member “a which is
provided outside of the device can be used to 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 member

42 The insert rod 38 is connected to the centrifugal member 39 through a lever 43.
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rel ease-ensuring frane 41 through the hinge rod. One
end of the release-ensuring 5 spring 40 is connected
to the centrifugal nenber 39, and the other end of the
b@hgese ensuring spring 40 is connected to the
ase-ensuring franme 41. Wth the above

I )
TERSHEIG230 FRIIREy 3100 HRTE bl Sha s g #515 encage wit
Ql%l ofiecldked cohftbhtify Afetnibér 42 T loetled Irélebbe-ensasirg tframe 41 is
rod 38 associate with the external force nenber 7, the

presdded rwith 38 ihingko hioleeratell the lisedts srodi ABeds winduntéd onto the
slot of the confronting menber 42 associated with the ,
tleassceanuding framer 41 ghrooghithe hingrerochdAre end QfHBe release-ensuring

nsert, rod 38 S ate h th t
énaw 49 % panneded o B satritida) fabBBal B, B<HE Bther end of the

§§§+ g{hg@nrﬁ %En?gﬁﬁﬁ |§' r nacfte{i gt’r? élgé’ n@éﬁé@-bggu@')ﬁﬁhedﬁ With the

bBowecdr%'tr%@ESne%ﬁgbia'ﬁgdlggbé'céﬁ‘\éi’\ft fefiver 65 esdch other between the
Invention, a cap 45 is provi ded as shown in Fig

siterfaiefored ensmbenFuandghe poutrextaiding shaft 8sarestor begpcked. If the
and the centrifugal nenber 39 is nodified to be a
irsert rddi @8 assgriate. with thet external cfpmeal m@ybehaertheSmsert rod 38 is
provi ded on the rel ease-ensu The i

indended ite hepassaciated Jwith, the §[qt q%ﬁggrqor\fr@@hag memea §'42 associated

PR SRR O bR S oo

GRAL fle f&gtaextgﬁ@{\ﬁdshaﬁh@ tfh'eoiﬂgeﬁ%a et mfé?ﬂjeﬁth Be associated with

fount &d i ng) e out €r threaded cylinder -of the

kF4 SRS Bf AESEdfthting rAEmbet 42Qnsoeiatedivithitre external force member 7.
rel ease-ensuring spring 40 is associated with the

spr i Rgrtherat tiod releaséensuring stavicer oﬂtrmpreaecmtumearmonera cap 45 is

end of the rel ease-ensuring spring i s, associ at ed
\mro\hde@@sa‘épmsm frig e Tpﬁrr@@y@eoenstqﬁ@gce%mg Q,sca press spring, and
engaged wi th ou

T 43R dReTIer PRIRMPETIES B0 B BT UaRl APt /AN pplpr threaded
cglu?)tf Sg 3)2%\%&;# ﬁhqgglré@%e ‘stufﬂ& frfa'i"n’i’é‘ﬁ1 ! ’ﬂﬁ@ errPrq)dI"iﬁB is modified

ge Wlt
s éﬁﬁn?wérPFBd B8 BRALEEpdg sébtse, pnomwd 4tha aewer side of the front
provi

i nsi de the centrifugal cap 44 while outer
tilgeradod a6e Tmeoiromlemsen roded @ ap atticlked 4s centrlfﬂgalmzaap 44. The front
| ocki ng mechanismw th threads. Further, in

ieserheas 4658 mawntedinside die puter shreadad thoéﬂrt Pfowe relpase-ensuring
centrifu 44 is provi.ded with.,a connec
Srama 1 Sineaohe tie Frigase enplig spiing Aodigcesagiatad With the spring
FPO C

38R ks POF PoBRBEYH. 8,882 5B 4 Faad Beurng spring 4
*ié’ Ia%so e%f \tmtﬁ tﬁﬁ%aB > |1AREr threhddbf tHe88p A8 fre éngaged with outer
suppo rel'ease-ensuring frame 41 is
Rh@édéﬁdcyﬂnﬁbr 2N the peleabéepeuting dramnel 41 so\asr tohbegmnnected to the
release-ensuring frame 41. The front insert rod 46 is provided with a plug so as to
engage with the slot of the confronting member 42. Also, 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 centrifugal

cap 44 is provided with a connection pin 47, as shown in Fig 24. Further, a lever 43
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hole. Also, the rear insert rod 48 is provided with an

upper hinge hole and a | ower 5 hinge hole. Further,

the connection rod 49 is provided with a static hinge
rposoonol € and a novabl e hinge hole. The above

correspondi ng hinge holes are engaged with each other

and aaé&wrfé%ﬂﬁﬁ%GQQbé/re“prbvmdS Thedever 43 [shpravidedr with minegssociated
mechani sm The centrifugal cap 44 is associated with

elongateceholegaa deft thinge diole laadl awight4liingarhnlghAagupport arm of the
releasa-ensunaRAME 41 FoPraWREd Bk HBPYNNEBIAGNAZhEer hinge
vle. i, WS LA Ry PRt il B 3885 e
N T e
mova?Lé Tg@endlé’(*% ab%bé"i:oﬁ@ﬁg@ﬁdlﬁgﬂmﬁgb hbl%étare’:érgaééd W|th each

owWs “an asse a coupling device for a

othersaied tcondectsd byuﬂnlpmg du alsetadémintea ffour-linkaigef mehdnism. The
rel ease-ensuring device are conbined. As shown in Fig

centriffgal xapi 44 id assaniatedorith Ae alengated-hole of theyleveads thiough an
and a circular haqle of thﬁ isk 2 is associ at

2sSOUROn BRAT nff T InseriPB g s wilh a7Ra7 S of g jocked

confr OV' v@z ﬁgefg%{ﬂﬂﬁé)rﬂﬁhﬂﬁg ﬁ%{%’rﬂ@% fv9ieh dfﬂ%efrtgﬁtr sibt of the

confrﬁé@%%ﬁﬂ%rhﬁgr Atlt@F‘n 5@%‘ a5 S8 RBlyaRSRAICAt A FrortPlug without

a re ensuri ng Ydevi ce conprising a

headspdfﬁle Qd'd“?éﬁrtlhé?éh If@dllwnt&oul‘ Regaseparselyiergageantth tiee locked
a coupling disk, a concave-convex assenbly

slot candagfommet. surface and a sI ot is achieved. A
conbi nation of a coupling device for a shaft, a
Nexh| Figg2% Ishowts ae\asse Y:l na whief 5 pﬁgplm@aréévwsvﬁ%ea shaft, a

Coupmgt Eﬁﬁé@%f&ﬁg RBah it debase srand MR srrtedfiEtRa. As
show1|101|nC |gg%ﬁ,egacﬁfcﬁigﬂ}mcﬁ§ a%g r%?é(}*’s%{fe@éﬁﬁ@oﬁ?r?%sﬁ; f5anoaa circular

hole éf ﬂ"{ésdugk 9Ms a@&@ﬁfed%th thd ESling sk 1tth L?Ihttherpumﬁbam The

earing 5 and a retaini ng nenb

slot ﬁ@%?bhﬁ@dcbht CHb tnifreatihgr mensbeaf 42aof tlwbeflcsiupbmmaye-convex
brake device for a shaft further includes a friction

assehbbcld 2hiel' is enodifiecte arfangement ioentber externatnforge association
first concave-convex assenbly 4 is nmounte s@i on the | eft

membaH 6pITAUS. ArElRASE-BUENG-Heviee LRORSITYY 83 ABnpapTtipn rod. a
releagé qrguhga %het ‘ ﬁgte L éocf 2 a%?)”?)ﬁﬁg Hs TJ‘% b&fx\ye g&ﬁv& §E§embly

ng” me

T e
MRYorBBinafieh ' &t taupling device for a shaft, a coupling clutch device and a
coupling brake device with bearings supporting on both ends thereof is 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 assembly 4 is mounted on the left end plate through external
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associated with the disk 2 through a bearing 52. One
end of a press spring of the 5 force generating nenber
3 is connected with the disk 2, and the other end of
gln)gompress spring is connected to the left end plate
4. Alternatively, the other end of the press spring

ifcﬁcé RRemMBEF 7 Yor 46/ 8841 Benkiioh MBemBEE 56NTheliéH éndplate 54 is mounted
through spring force adjustnent nenber 55. The second

oanthavretainimgemesssee i, yarid asrimg pnateutiiog tfon Hise firstheoncave-convex
end plate 10 56 thr\?wlijfgh t he out-extending shaft 8 or =
arsemblyhd is asseciateshwitbriberdish 2. Alernatiyely, thading may be indirectly

SRS TS e N B L BT 3 Bt e o of e
5, S 98086 b GRSk Sl 0 Bier en of e

?égsaé’;‘?rhfgofévc%?hn@%%gt%‘ theeft blhﬂ%'ﬂﬁ M AIRMAVEY, th@blfer end of the

gssom ation nenber or the left shaft transition

BpAfg 3 indirttly onpiettek ettt faft ehdfplat® 54 through spring force
connected to the second concave-convex assenbly 5.

Adjustmant reinghertdfe out - ext endi ng shaft 8 is indirectly
connected to the second concave-convex ass

nbly 5 b

a ri ghe saeand qongAve-CPBKeXBRBRMPY 19 IrmpUNty osis, e Héht end plate

vice for a shaft i,s achieved. The disk 2.] i .
S gt e odlrereppindoahar oo e ot Fepsiibd rERKeEST. The rignt

r [ . . .

SR 541 P o0 AL, S 68 6 an it bearng
wiot B2 118 dxXHIR' mShiedbyothetlBR capteal and themgitedap’d7, ré8pectively. The
inner friction nenber 53 is provided between the
foxterhb forbk omlenitierands tdomnectert té rthetfirsh concavesbonvebhassembly 4
inner friction nmenber 53 is provided with inner spline

dloroaig httbe @xtergal fareenasseciation eendigriter meolgftosér@ftdﬁaqsmpn member
Sk G50 Sl PR sctins ! 308 e concave-convex
bet he, icti S

SRR AR A s I 303 et i o o
ts'é%g{\& %Bﬂl:&@é%goﬁ@éw&%se&églg% Bp et shafrdiditdr MRmber 51. Thus, a

rotatrona ject, t ve devicte functions as a

Ruplihgdeticetféna dauitisatihievedshaf t; provided that the
retaining nenber 21 is nounted on a relative static

obj edhe disk 2isopeovitad wdithf arfictionblack 20’3t enpeutag spline, and an
(aweLigRtEn FogEtowi 6 aer Sl BYReE A BT sTigpate 56 <o as
358 RETAE b S, A, B, s pr nner ritor
TRPHBRE 3 P B5desr ha o PO peuter Bthon rng 00,
M innBP fridoRtrBember 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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and a tightening screw 59 engages with the hole of the
right end plate. Thus, 5 friction release gap of the
friction block 20 can be adjusted. Thereafter, the
rposood NVENtive concept and the technical schene of the
present invention will be described with reference to

left edd'Blaté B4 §Was tde Misepedtintonsdhtdadedpislgicfahe alisk 2. With this
nmechani cal coupling device for a shaft. As shown in

constiictjo, at tedeaseuptakeganid dlteh froechanisrafis campleterksAdarge head
_coupling disk 1, a disk 2, to a force generatin
portionmfisegampadigstmert mgmipes 87 ngagss wilethednie of g@%eam ¢nd plate,
4, characterized in tha he first .and.secon
and & SaBlarinesave 5% sogabet il BE Holé B B HIRTRAG plate, Thus,

e D Al t. by tational
f”°“°§ﬁ§'§?*§$%ﬁg’?gﬁgi’éﬁ@ﬁf& gﬁgggxclaglrbég?gj%sg:dgnent relative
to each other are operable. The first concave-convex
aErwmebitsr, 4hariaverdive echndepp andetheoteichginak schemeeohthe present
radi al press.is enﬁa;g ment in which,rotational sliding
t

invenﬁchrgwillgllpe deseribadwit enge tuthedrawiigsother s

o . edc! .

Bhe eaditaledii RS ad Afe R0 X0 Plud e, Ry 'S shatt. As
showh 'ﬂ?Fﬁq %gﬁéo#fgﬁggr@!egﬁgﬁgf taﬁsgaﬁ%nﬂﬂﬂs%rbaboﬁ;ﬂfn@edisk 1, a disk 2,

associ atl i rst concave-convex

a forceS§ErEhling nisAbe 8| A divsteshd SecdIrl EomvessgwesEBsemblies 4, 5,
artangenent in which axial sliding displacenent

charactdrizedvin timat2theeficdt andhesecosd opancaveecanivesuassemblies 4,5 are
~operation of the external force association nenber 6.
configrhied stoc bada quasaangagemsnt asangaent jns wiieh retatignat gagular

S L g RS o L Bbabig e o
e_di dj 1.4 ; - T
concfcthl sl bl AL pdel e e

enga%cgﬁeﬁyh' WhicAndtatdnanaliding a'ngﬁm#gﬁsmaéé‘rﬁéht ehative fegeadbother

nber 9. Thus, a coupling device for a shaft is

is opBRilsié] Awt edterdal fdrosrassochation2mentiserf 8risepwidachietween the
menber is configured to be a pull spring 3. The two

concavedsomiexpassenslply idnfyasd the extesnalfette memberdodie exgernal force

o g Rt o i i
t t i i . i 2. )

o b e BRERR BpSRSARE i i e
each gw(teh%rf 'Bfr 5 ré@léctﬁrcgﬂgleéyzérgglg? 158 RS bxierhal forde éﬁ&&c‘gﬁ?rpmember

S sprin rod 14 can be provi

6. Thenrcend cohchte-cpniéx asserhBlyi 5is mounted on the coupling disk 1, and
two ends of the external force member 3 are connected with the coupling disk 1
and the disk 2. The disk 1 is mounted to the out-extending 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 pull 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
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nounted onto a |ink nenber 11, and the other end

t hereof passes through a hole 5 of the |ink nenber

10. The press spring 3 is nmounted on the pull rod 13.

seend of the press spring 3 is pressed agai nst and

connected to the |link nmenber 10, and the other end of
10g1press spring 3 is connected to the other end of

the pull rod 14. At this tine, the press spring 3,

t he Asmhmmmﬁg #0 ifltheafadce mn@mﬁng owenberaBds configured to be a
nount ed ;gﬁtlvely i mmovabl e ne

NQS& ReHTE, 33 AUcTos oo B AEdecko PR, ofd of the pull rod 14 s
HRURLRG,a Jri st 197 5Agne @h@?rt%}iddﬁi’eﬁ'g'e* Fftas{rquan a hote
b e il cr0 Fhalbidasabig Sle ARSI B8 106 R4, One end

bBthd mgglspnﬁ?tmrsqﬁets@ed Bgaine@HRAY icoangttel b, thémﬁktrh@mber 10, and
ot her end of the pull rod 14 passes through the hole

tife other eh8 ofitisd pPessnshrirye3 jis essnegted by tie stheagnidofithe pull rod 14.
mounted onto the pull rod 14. One end of the press

Apthiadime, theppeessespringasnthe 4nlg n@@nhea @, 1floamd1éhej|p$llu rod 14 are
2, and, the oth

fiouflRs g ety immevals Farpeh Albsaatybidhe sbavg components
&13@/' Be Egﬁfléq%ﬁttoaﬂaijatégﬁg ef Withhe dfcﬂ@)\ﬁ § d?%l? qugAlseos qearlngs 12,

I'S arrange aXl'a

‘i’BSQJeaéﬁ{ﬂSﬁWedofo tcBﬁmEbtr fHe ﬂﬁk* rﬁSﬁfb’é@s 140 11 with the disk 2 and the

concave- convex assenblies 4,5. Aternatively, a

touplinggsipiin 34 is provided to pass through the hole

of the disk 2 so as to be nmounted to the coupling disk

1. Ahssshawn dylFigidy, iarne ebdackfetheopmélrod b114p|sogjieemtlyngwounted to the

fromthe coupli nﬁ%dl sk 1 can be enpl oyed so
epeR tngcdisk 1c anf the othat emc& of theepulli od aﬂ@sqmswmthe hole of the

e 15 are

kA 850 e bidss SHNGES sBks 0B mev RS Eab B rog g One end of
fHér @r‘éts@r S&E}gz li Eﬁeé%éi §g§h€t{_hﬁ&‘%oﬂﬂe&t'éﬁ e’ q%k 2, and the other

e as e | nner spllne

ERE of Pres wlng@ isléorieRteP S thalsther Ad @mmﬁum&dmmacz h
other in press engagenent i n which axi al i di ng

di spAschommt ini Bigdydn dhe dirstfaref secdridycondave-convexrassemblies 4,5, a
force association nmenber 6 is provided with a sg]@i ne.
knitingnpini 34 iy, af'tﬂﬁ‘éedetf@t kmﬁathefaﬂaied'ﬁl@'g@@mnt@ﬁt ifibetr and second

PRSP ASeIG 4 RoALSTBINaY. BPaEhaBibaf 1y Prayided to pass
FFR0ER e RO HELR 820 Bo 5o P pEABIFIAP R 1. Ao, o
SIEEN SR kb AT By S € b e
as tte ropgratedn o nwrstionalitivthe 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 member 6. The inner spline
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.
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menber 6 and the first concave-convex assenbly 4.

Preferably, an engagenent 5 construction with a

conical friction surface is enployed so as to increase
FI,0500t7ransm' ssion capacity. As shown in Fig 8, if the

coupling device of the present invention is applied to

e Rd- b e o il fi i

DRosabhiD FIBGT, TRERICHYeS n, Svpoad SPOeEHOR céct 1E Bonioved
durin?rtrﬁélt@ahéihiesi@n Précdssi Célmttibhoehga@eménmaméroms and a

he retaining i o nenber 21. When the retaining nmenber
transiissien ddatiat tneeimber d 9 alatproeidstaini theolexternal farceradsociation

device is forned; and when the retaining nenber 21 is
mempehfeanddhe dirst congayercpavey\aasemtipjde dtreferably) ancengagement

consHE 985 LUSHEE 0h AP, Rl s6Le8"t0 ncrase
transﬁﬁé’@brﬁ@aﬁi&éi .the friction block 20. In order to obtain
a orm g

uni 1 gap between the 15 friction surface, a
PV M P28 if thePEQYBI Sfcer8f the R8Nt INVEHEGN & a%plied to

hol e provided on the friction block 20 and be nounte
the clitch Brd bedles déevige nz frintion2ing flrface projduting frarh the diskvZ can be
25 is provided on the first concave-convex assenbly 45
coupled withttbe frictioreddoaku sihepfristibndiloelc 20 issmonotad pn thegetaining
11-13, .in order that the friction nmenber is . ) ]
membgf@énbhesthestainipgmembes 2 5 GoBlBCteR e ¥ felativecsatic object,

ur f,ac f 0 [ davi 1. i wihded. |
a by G T bEFeS coR b e PR PostBoft R R g ieed to
i i i hSati vided in the inner
ol AbygblS ERELA ARG ey, &0 7 (e
PETBRAWALh Frig @,eélfﬁ@tidiﬂﬁnﬁaéé?r@j@cﬂng dforh the astrpling itk 1 is
27 and a conpensation spring 28. Sawtooth type inner
coupiear witHettier fristio2 block ROoin dederoto obkairoat enifdrm gapovetween the
. .ring 24. Also, 25 Sawtooth threads are provided on the
frictiasusiifacen esurrerbpivci2 s7prewidest $@ asig £ges tromghtahele provided

on v Gt BRHo L8 G o R Bl 2 Hso, o
val TS5l B, OB Bk A5 50 s 1o

achidve diprodfetfedthe outer threaded bl ock 27 are forned
In circular shape, the outer threaded bl ock 27 are

fAsceHown inoFigswi1-h33th oydemthat ¢thé fectidraosasmber és compensated

function as an axial limting nmeans and a 20 FPO5007 )
after dfi isouomeowntheafrictiearssirfage offdeusounling devige 4 pan bresdivided into
an ghrskiothi oRE S MRACAT He b r Cs5dheasin oo
proviﬁga ?H%J?e in?-.%? cﬁgkcﬁ'&if% and the outer friction ring 24. The compensation
device comprises an outer threaded block 27 and a compensation spring 28.
Sawtooth type inner threaded ring 26 is provided on the outer friction ring 24. Also,
Sawtooth threads are provided on the outer threaded block 27 so as to engage with
those of the inner threaded ring 26. When the outer threaded block 27 are formed
in rectangle shape, a circumferential limit 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
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hol es provi ded on the press spring 3', the disk 2 and
the hole of the press plate 31 5 so as to be nounted
to the coupling disk 1. Fig 15 shows the assenbl ed
$h@be in which the Fig 7 and Fig 10 are combi ned
together. As shown in Fig 16, an adjustment spring 29

@f&mﬁeﬁé}{t@wn{g&n@re provi ded on the retaining nenber
One end of the adjustnent spring 29 is associ ated

WI f hAs ishowwme irr Eigui 14, rthe ndisloed ahd, then first heonwalercoavelx cdssembly 4
the adjustnment spring 29 is associated with the
fixeidiy comnented lor rdegrafly fernedy Be pull mm@@aﬁaes through long arcuate

retainin menber 21, and th f th
h@eam\egg‘# o8 the tresshEPkng éth Tog difkn gdﬁea?'e:g? e press plate 31

305 to bRTnbiieh g b8itit sk eZh.OVQ'”t he di ok 2’ and
the F|§515; ERGd e Qééé%#bl%@ dstﬁehﬁ'mﬂuéﬁtlﬁ P‘g'ﬂﬁﬁd Fiy 4b%re combined

left Triction ring | ong arcuaté hole Ts
fogewieted on the disk 2. The disk 2 and the second
concave-convex assenbly 5 are fixedly connected or

i nt edys shbwnfiorfiigd 6, ahadiustment ¢pling 2dsands a mw@qalteh@rowded on
hol e of the disk 2 and then passes through the
thnerertalmﬂgi memhasg1. Qne end Qfo thesaqjvsiment Sprigg @ﬁ a%%pc'ated with

6 iplainurg mREEer pf b andtherpther” 88 ol e %@uwevﬁtdggrmg 20 is
%s%% éggtv? tﬁ B Mt’on k%0, Fi § ?l‘év@fiio ltsh@oﬁfércfé&gto?’éhe retaining

ed agai connected o the press

ﬁﬁ%ﬁéﬁ LR thetdtHePEnd faﬁ tHOELRW & adsockdts wtheﬂhet fiction block 20
e other end of the pull rod 14. As shown in Fig 18,

édﬂasftolhﬁfttﬁerfﬂetmbbnkeﬂ assenbly 4 and the d| sk 2 are
integrally formed. An inner support rod "c" ed
to tAe shioswn in Fig A7ght leftrfrictionking; 34 is mov;éed sn the “disk 2 and the

E@éb?@&@ﬁéﬁﬁe&ﬁhus‘?nggwﬂ%q% ppf el e g and°a long arcuate

RO 7 S RG22, Bk oA et g
gésé%g Hq}esi(}?é&\){ r%ﬂﬂe&{é% SHtmt%ijFaEHVdfoﬁ‘lgledSWet p8ll 88 14 passes

e USG as a sh hus, a“reversed nounti ng

ﬂfrb@%lﬁl@rﬁ‘@ﬁblé &f thacdisie2 ethd %n%ssbewmdt@hﬁhg Hidde o&th@fnctlon ring.
pin 36 is provided between the outer friction ring

Aleftpossylatendtl is provideghon the teft side of the dsk 2T|a@dl@pole is provided
pin 36 engages wth a hole of the right frjcti

o0 efbpresa mafea{ T prosé el Femoufiid thacnileg 14 ne end of
t uet gérlrﬁgr I3‘:|tsI Srrt]asrsecri] %gams‘? and ctohn%e% eudnl fi 8':‘e%§ &ate 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 assembly 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
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As shown in Fig 20, a release nenber 37 is provided on
the left frictionring 5 32 or integrally fornmed on
the left friction ring 32. The left side of the disk 2

Fmﬁmgngages with the rel ease nenber 37, and the left side
f the release nenber 37 is connected to the |eft

and tf\éir@hit ﬂ’fbtl'bhr]'ﬁ'nggl r ec'?? k& f) l%gp?@?é‘v\fltbea Hbl%‘ﬁof%hgg’bﬁf friction

ax! a o, riction ring

ring wwaéseﬁ) Féstmwaelrmaﬁoewm‘bh%tmbh the(REFERictioh rinfge24 and
disk 2. 10 In order to keep the first and second

the cooplimydiskdnvex assenblies 4, 5 in a release state,

restriction is applied to the conponents connected to
Aseshowr in Figi20sadeleasednember Sdnisenovided ms thesledt fristion ring
o, retrai

32 or pieaRaly. fe&neeﬂn%gﬂﬁfa? Setongne 37y U %3&%?? Rthe-dlisk 2qngages
with 3 BESE BEubd"37, da_ e Tl Cof e refoBsd Hlefiber 37 is

eVI ce or

connﬁ;t% olﬁtecféﬁpﬂrlbﬂgn Ry 82 [PhiPLaseNwkhofe! Giske moves in the

exi bl e coupling devVice. Thus, the brake and cl ut

axial Girgctionc aive beft Sricfidreding 6 i actuatdd Yo ahogedn séarijenction with
into nornal ly released state or froma normally

movene¢rtanfdbiesliskt2 into a normally closed state. As shown
a rel ease- ensurlng frane 41 and a

&'a)m'd%rntq kgepdhedirst and segopd spngave-ganver assemplies 4, 5 in a

ok GETLIE S oSS ANl et an
secofld c?oﬁgag@ gﬁﬁ?ﬁxe%%éﬁ]bﬁ@s far 3%, t@%rél@\hgaﬂ%dﬂ@f%\ﬁd' second

pr ovi ronti hg nmenber 42 I'rst

concé@@@ﬁ@eﬁ%y@ﬁbmm Yrofn lrefatih@SrefativecRebaEN 0tREr. That is, a
angle relative to the second concave-convex assenbly

flexibfe ceuplirgkdeviceesarebe "acohvprteditdese autigiddmuplingdevice or a rigid
mechani sm can be tightened into the threaded hol e
coupling deyicet ¢an §eowrwererdo b flexibie cpu@hngedawpeeThus the brake

and ghich v G Beonatiet. fom, & natsaliigosed State info ‘normally
relealgga Pfalgtlg gﬂ ;rd?@ n;@(gﬁ\ea\gﬁ&eggg& s@tgmo%ﬁoﬁﬁ#%g?ggd’ stafe.

i SRERA iﬁwq 91, ASrefdH¥dlenduring gfra?:%e £ éH&I@E:bnﬁérﬁﬂﬁgSmember
provi ded on 1he'rel ease- ensurlng frame 41, and

42 arerpeovideddaritB directly geiddirectheoanectedt toathe @bncime or convex
rel ease-ensuring frane 30 41. A plug of the insert

assembly 45 respestivelyn fegrosyeihalei |Saprg§w pthe pdease-ensuring frame
confronting 22 FPO5007 .hrou h

41, atrwethr@a%gol@n@uwwqdr anéﬂglcon opiRg rmgmgsr ‘ﬁeﬁ‘ﬂ@?n the first

concgilGp TG 4-S58a0 bR g GT S5 e B socone
concﬂ%—@%ﬁ%ﬁ”&é&éﬁtﬁy CENtY h8IGRY MR &P providédieo@EiRr 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 released state.

As shown in Fig 22, a support arm is provided on the release-ensuring frame
41, and an insert 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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spring 40 is nounted onto the rel ease-ensuring frane
41. In this case, when the 5 device rotates at a | ow
speed or remains static, the centrifugal force applied
FRsdone centrifugal menber 39 is smaller than spring
force exerted by the spring 40 and the insert rod 38

ARIMBEY 4D ehrbngle ! Ivsle iofttive rblease-ensaring\frame 41 aAicentrifugal member
speed of the centrifugal nenber 39 increases to be

88rie provided oprtbe devear didneahneaxdted fo theeotheeendidfdigalinsert rod 38. One
force applied to the centrifugal nenber 39 is greater
endof arspringr4tis meunisdeentetee ceatribyaal meeraber A9, and thesother end of

3P0 thcisgB0Ed o earelogrgeRiffG, RASCH bl (1% Gage, when the
ek B L AL BN SO e Rt vEF Benlfugy force applied to the

e8Rirfidd 9 mBBI S s Sallér thAR! SR Bicefexcifdd by HiEspring 40 and the
cap 44. An outer threaded cylinder is provided on the

frdeptafed 8s van Nt fbaimsetted intd thedg@ovep When Jotationt speed of the
on the outer threaded cylinder of the rel ease-ensuring
teatrifugal membegh39 rinereasas dadbe pnote dban tangiredetermined value, the
spring 40 is nounted on the  front insert rod 46 and )
ceatifegnl faraenarplindfo the ceatrifugyl memheroi9 i greater than the spring

5L 08, S PR, e BB RA B 9 cam o
PR il SRRl B, g S0l T n bk

CRMEIS BEGIGe W kESTTRIdGoPhAlyi reledsed dtatent insert rod 46
can be inserted into a groove of the confronting

menbés dibwriCimtFigu23, tioe tdeatrifagaluaeimdera39 id repdaced by a centrifugal
in Fig 22, when rotation speed increases, the front |
capet4. Agutergheeadedoeylinder it pravided andheHelepsggrnsuring frame 41,

B N A b4 R bl £ e s
GEs “1rudrb sy i3 Pyl GBI sBfing\40"is*Alinted on the
Hont ' idsas! rodCads 4§n§°r%<g§até@ e ﬂn%soSht%tre‘i‘hl‘@aHBdﬁrbylinder of the

associ at1on el ongate e of the lever 43. We

rgleaté-ensapegdrante AalOms enbadf thecspringcidl assdoistedtwiith the cap 45,
front insert rod 46 is inserted into a giroove. VWen
motahe mtheperd of theyspangis associated with aqlug &f the fronkinsert rod 46.

ks, EnaWhen Hieyde e dPEAS ELIARIPSRS PHSSTONS Bl e front nsert
L o o PR R o BTl ot MREL RS convary to e
0184508 IRRTAGOIFERPIZ M| REah S5} ripbit, 5 hont er o
ABNERY Aot BB Ifsertsh Mid ltie 4roove which is contrary to the 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 critical value, the rear

insert rod 48 is inserted into the groove so that relative angular displacement
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and the second concave-convex assenbly 5 is not
restricted. 5 Fig 25 shows a brake and cl utch device
in which the conponents shown in Figs 21-24 are
rposooh NCOr porated thereto. As shown in Fig 26, in the above
brake and clutch device, in order that the rotation

betwedreitiie dirsts cosshv@esbnvielx assamiliyed adnce thdr aecand pEort@vesconvex
nounted on the retaining nenber 21. As a result, a

asserblysh isarasticiedn\Wheonibevrotationepeetssembsiageund thte aritical value,
io directly or indirectly supported on the retaining
the relative angyldrrdisplacemient detvgendhefifst cppeave-convex assembly 4

ans SRR Bl LSS 1%
b 2H oy, o WISkl ulch oBRENS Sihieh 1 BntidhBlys, shown in

Figs 2 £DaidtkWecorpBrited tieketdne end of the spring 3 is
pressed agal nst the disk 2, and the other 15 end of

Asrshuwr8in §igp26y indte abbve drale and culch<devicd, insrder that the
55. The spring adjustnment nmenber 55 is nounted on the
rotatipreinertia de redusceg, #tie praferahie thatea spring 48 mounded) op|the getaining
54 |s nounted on the retainin nb 21. The first
memBej 2185 b el 2058 Ay SSEanS BIRRANGeRp e ASseT kiS4, 5 are
. i ne: t : [ 1 nmb 50 i
direcPor Piioy FHbhdril ofite Hhind SRRHE 207 "op i ne 15
ﬁ%gerlhgﬁtteulﬂgrZQth”ﬁsﬂﬁog&\%ﬁg&%er ggéiéérﬁﬂzm o B?dwdﬁdé%th a

shaft transition me I's nounted on t

ring, 48d ta saHh i® pedvidédt betwenotheadiB ar amtHeldisk Phhe disk 2 is
bearing 52' is provided with a left shaft end cover

provided with arxbetensplifesocasatosengage withtbetimnerssplinepfdhe dethining
between the left shaft transition nenber 50 and the

memba 21 naneresic:ef thanpRiing 3 isrsersacaganst e disk 2 andthe other
ont W BHR8F £ LSS V8 co S ISR 34, 3, e Sorng
oY A HAFIAFB 8960 e B8 BB PRIt sice

end PSR 549sRountedndhn tthe reeanihgImerber 2 NI Pivé diest evridavartonvex
right end cover 57. The inner friction ring 53 is

assembivd teprowided with ianrienesgplinee! 5 anakthedef ishafidranisitiont inember
outer spline of the right shaft transition nenber

50 is Prievideq witemoutasaRinesEs. e inner splipr dhiang Gerasecepine 16
enon3 A S5 S s o b o S on
o s e, B4 g D5 HAU s2 ThEEhnR  FRURGE

shaft ShCENef é_mi,@n RxthaefHréd ta@sé‘él?f?é’ﬁ hemBeF BNE prBvideditbtween

engage with the inner spline of the inner friction

the lefi sigafdfransitienimember 50 and the external force member 7. The release
screw 67 passes through a circular hole of the left end plate 54 so as to be
mounted on the disk 2, and the disk 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 spline so as to engage with the outer spline 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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friction ring 53 is associated with the friction bl ock
20 of the disk 2 and the friction 5 disk 20 of the
outer friction ring 60, respectively. The second

EL‘B?VG convex assenbly 5 is associated with the

extendi ng shaft 8 through the ri ght shaft
dr n [ ini

ﬁ*oeﬁ}%ﬁé BRAEF AR % T et K1 Mgl 50 9 TRBBRLack b e retaining
fleptisdr 2eviTae devond émﬁfatveLébrfvekrmenWIffrﬁ is@rovided with an outer
retaining nenber 21 is nounted on a relative static
spljrecso as tocangagegwitih alkeelmlapénem the iinnastisittion gsing 563. The inner
fornmed, Wien the inner friction ring 53 i

ficion ding, 54 I a8sRdiRigdrwith the Gicdion BIGCK aPrRIdNe Higk 2 and the fiction

ke ot Tt Aftes fctip itk 601 e e@MeRF | Bt s85ofd dghGave-convex
5§§e%b@n§ lge&%régl {E4 SAUE 11\ ?’éx 'shgﬁ g tﬁro‘?fghtﬁ'n% right shaft

presen RVERt T on ar e eon ure
ﬁﬁﬁﬁﬂ@ﬁ‘?ﬁém@bf %HQWﬁé‘rt\ thé réﬁinﬂh? aiember 219K Mbunted on a relatively
di spl acenent relative to each other is operable. The

friovablecobjeat; & couplitg clatcheddlige foraandhafids forsked When the retaining
constitute a coupling assenbly with a axial press
megaly@mhtis imounted ron et kelativeastatin bjest, ai @,cwnilosnl&rﬂke device for a
relative to each other is er abl An extern forc
5303 Joaae.ibhge: he Neep i Iocand Saisonot ABVidac 3 sgupling for a
ﬁgﬂ%av]s cggvex assenbly 4 and the external force

he first concave-convex assenbly 4 and the

ext e'T lao‘?/%ﬂfb?r;e% A5 IR & fhe é‘dﬂ?:fllhﬁl{fé?ﬁbe Bptﬁée{)resent invention

r adi a press gagenent arrangenent whi ch axi a

dreseég@rmﬁsf(ﬂb%l ve to each other is operable. The
external force nmenber 7 engages with the first

concdy eFheorfivetx andssetdnd 4Loncaverghnvéx asseoblies #dr of the present
associ ation nmenber 6 and 25 is further associated with .
inventen mrenepnfigsiked te I‘F?Q)@gﬁrqsﬁee'égﬁﬂﬁj@ﬂ@nﬁ"%gﬁ\l@éﬁt fevhich axial

fglaaaltg{,@? %&g@% ast%ggéocrﬁl—ﬂﬁ'gerqg ﬁ%@%ﬁlé? ﬁﬁ? firsf, cQncave-convex

gﬁereb'&rel g?ﬂg\'{gt&g ntshﬁjtgu:% fRY1 dbe twﬁh. axial press

cons ruc 1on o oupl 1 ng iceis

ehgBgémeRe in AMsich ' RRABNES | Myulaf Hls@la%@ﬁiéritsrdldfﬂﬂeo‘t/@%ach other is
Further, the engagenent and rel ease operation of the

3ﬁe:ahlml Angexternat domenassoaiation nedmbdr ¢ iangrovided between the first

effectively perfornmed. 25 FP0O5007 2. In the coupli ng, i

boagaveapen\Exutassealy cé od dhehgxteraal tfﬁ@eprrégmher The first
a, shaft of

SPBGRPNFSRFIAP 158 tha e sPoncqtian mbmber 6 is configured

b BTN BT bERhCo ettt oGt R it eiaf BRBECEnent relatve to

each other is operable. The external 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 5.
Thus, the external force member 7 is mounted onto the out-extending shaft 8.
Therefore, the construction of the coupling device is simplified, and transmission
efficiency is improved. Further, the engagement and release operation of the

coupling device can be more reliably and effectively performed.
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engagenent and rel ease operation of the coupling brake
and clutch device can be 5 achieved. 3. The gap
adj ust mrent and conpensati on devi ce of the present
FpOsooinvention includes a circunferential and an axi al
finiting means in which an inner disk body 23 is
r Qi i r 7 i
BT g 7 e e R SRS, o et o R} restMnvention,

a cofling! dodcdriake graftaf the praeeny @tlenliondis Udel. As a result, the
rel ease-ensuring device of the present invention

transmissiardefficimcy d éhe cooplingBid, erdhaneady andigxirerelidizle a@@, effective
rel ease-ensuring spring 40 and a rel ease-ensurijng .

engagement and rqlpase eperatiorepkihe; ¢rypling hrakeand qluteh q%wg:e can be

achiepri or art such as an electromagnet is replaced by a

Pﬂkage mechanism a front insert rod 46 and a rear
N t d r r : i ' . .
P08 5P e 0 SmpdBaB oe¥ PR BRsk imventon

includbisSs XiearF&@ntiaPand 9 S¥heimihg Resss SEWPIcH AR Inrstodisk body
hi gh speed, the brake disk and the friction bl ock do

23 isgrowdgdgwithi ah eateh tirdeded ibloedi2t eThusjuthe aeliability of the
operation of the rel ease-ensuring device. Only when
compeosation deviep ©f thel copplingobiake sleyiger is depeovadied val ue,

the brake disk and the frjction black .engages, with,
éfghedewéﬁe@sagmg&eym @gv@ec@%%ntunmtm inglikies an insert rod
, 20 th . ' f .
56, a5 tip (el 44 resBBed O Bl BB 7 2 5 BB gpourng
frame:5 4f.nTthr&éﬁ%#-ﬁﬁguﬁﬁﬁt@c‘fﬁrbgndé’\ﬂl{é CH Qﬁetﬁﬁoprﬁﬁ&h as an

nventi on, ction® engagenent nenber 18 and the

electiomddrieds FpIacat by ia0ihkagetmecHshigheadrontiitiksstt rdi46@ed a rear
the Triction nenber 7 and the first concave-convex

insertasoxk @il yTherefohentha paneni comisomptionsisoreslucad mbwirther, when the
excesses the torsional noment generated bfy the 25
externali foree membag isvdircoppagtedsirons the extenal foree generating under

. friction transm ssio rocess .50 .as,_ to achi eve.an
high 5Pesd.othe BrakectR and ik {rIEBAN Bipgk do7nalsSigrgr With each other
. C [ V] . r.di. .a first )
B, 5 GRFel o 1R THenBESRE0A iR, (085 wpon rtatin
speedAbSS dBlvnt {3Ca HIrE§SRImINRGEMILENthHeNsake efisid anbll théfriction block
concave-convex assenbly 4 and a second concave-convex
engagés withl sach, other 86 azse achieveddelspbraking tEchhial affdcts hs2 result,
a coupling disk 1, a retaining menber 21, a 26 FP05007 '
the conpplatavigasrofbe paior airtc siieh ab eleatrica) coatrollarscarergmitiedon
ring 53, a thin wall sleeve 25 .a pull raqod 14, .a I
SprPndes, ovgHoag: BrotiR idsYie ipf B PLrsainienlih, a friction
bod er. . thre 27 ' r .
engadfftbafitneBPsRid Sand MeChE i dratiiniégon TebIRTL19 arp, prgvided
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, slip 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 coupling device of the present invention includes a
first concave-convex assembly 4 and a second concave-convex assembly 5, an

assembly of splines 15,16, a disk 2, a coupling disk 1, a retaining member 21, a
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menber "a", a nut 61, and a key pin 36. 5 The first
concave-convex assenbly 4 is provided with a

projecting platform surface 67. The projecting
@Ls%é7formsurface 67 engages with a projecting platform

urflace 68 of the disk 2 so that an axial press
W@RQZ A frRNER B¢k 26, arf ifictid?Crihdd 58N BRI wall sleeve 25, a
rellative rotational angul'ar di splacenent  between the
BUIPFREU4NG s Boam cutef frivtiof 7rirap@4f e innef diski bedy 23, an outer
platformsurface 68 is operable. The first io ] _
thoeartadeblook 22x an dnnerithieaieddlpeloRf dr gompensation spdng 28, a locking
spline 15, and the second concave-convex assenbly 5
memhesvadednyiGh ad dKe¥PINYPi ne 16. The inner spiine

é%%*ﬁaﬁ%‘@&?@ﬂ?g asgefioty ﬁét%slﬁf?giqa%?ﬁwtsﬁ}ﬁi?qﬂ%g platform
P, T SR B 8 7 s B o
thead o8 éfithef ke QVanae ahybikidfrgresd erfyaeimentOarrangement is

outsi de of the inner spline 15. Africtionring 71

eoristingted dn fwhdch tdiativl sdtatioriad angekeo dispiacementbetiveen the projecting
friction block 20. The second concave-convex _assenbl )
platform resufaced6 dranchthec praiesting aladiern swfare A8 lécﬁqﬂra%@- The first

B B SRy YA e socon
' 2 t ' ' F . .

SORR s S R e gl e e s

1514188 61 001ing 16 30y s RS gigsa ity g oter s

fHalt Give HndrdpinéSI Dfs tbeableniararf akiatl dpectiomgelafveataltte outer spline
circular hole 73 of the right friction ring 35.

One
¢60A 0élebbe-epsliting dramiel4 1 extending fram the dislo s fittlgd @veka cylindrical

1, and a spring 3 is fitted over .the rod 14._ One . .
wall 79 outriglesgitnagnaer s@msr*e%ﬁ&lca@airw&uﬂ gteging fom the disk 2 is

and the other end of e, Spli i ' ' .

SRsedBani oS o HEeKSAY Tk kSR AT Renply Hesembiy 5 i
. H r " n - . t

engfod B ShBRATRIRG g, SASME Rt gttt t e oter

FRIBA VNG 28VYoudts BRsTBUIer4hidddeidgbloak IET, ehé Lcamhpération spring 28

rel ease-ensuring frame extending fromthe disk 2, and _

antihhe inwer ithisladledeing526 .sTHe outed frition ririge24 isr sssagiated with the right

second concave-convex assemblies 4,5. The inner .
fritioni ring BEGramh the key &in 3bemhenrulbiad 1#Rpsegs through a circular

A9 e 5Ll 788 B 55 8 5305 o vt
Sl 75,87 B B g s 5503 VRS FRIDA e on e

Ebﬁplﬁ'fgfai%ﬁdl taAdtdEpity 3 9titadlbver eadull Bd 14 @ne end of the spring 3
operation of the spring 3 and the pull rod 14, the

fid prdssednmmisstahe \disk 2sardiihg ofher 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 fitted 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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can both rotate relative to the second concave-convex

assenbly 5 and displace in 5 an axial direction

relative to the second concave-convex assenbly 5 so
rposooh hat the disk 2 and the outer friction ring 24

di sconnect fromthe friction block 20. Consequently,

out-ef&%ﬂdIn‘@;n§i'iaf{5 B thisudtp shbft dupfiig triémdiet @ \WREh MBe kxtémal force
axial "direction so as to achieve a cushion effect. As

member &svbtatesa mbmentlis trangferred tie\the eoutsexterdingvehiaft 8. Upon
When the external force nenber 7 | oses power source,
operatne ofithr springcd andhe rwdl redt 4 the ifiest cancavegopyes agagmbly 4

can b3 et RN b b'%é’%?dzgorfq(%agi&?&ﬁg%gsgﬁ'§5bar@fﬂ_ﬁwﬁ,g'ace in
o ol R BB B GRSEE vt
disk ?Qﬁ&"tﬁkgohgéj fR&dN Yy ﬁ@rdls&?tﬁ@b?ﬁbl‘?ﬁhb'?ﬁctﬁdr%l&kQO

coupling nctiron. As shown in Fig 28, the is

CohseddeypViHE thnédrt Splmer aBeamseEmumm@uteErasahmdeam axial
friction ring. Also, the coupling disk 1 is not

directiorose @sdoechievena oushionfaffect.iAma resigt, aafiexibleecqupling device is
for braking clutch and those for rel ease-ensurijng
achieyadcyyhan H\eeeétmrtql darcenagmbear e laggshawer %‘b‘ﬂ'&?r th?t fligk 2 and

the cites FF4PRGTH 2ok BPaPes LS ighon RIS PO;So 48 to achieve a
brakilgf Fdﬁgnt\‘)eépé’l%ggﬂﬂfytgé # m F\'& ? re€Qit pf:l%‘kguéﬁé& can be

rmsurface he priot rudi

achw%étbfy%g‘c%ubfﬁgaeﬁZeOf the first concave-convex
assefly 4 rotates relative to the protruding platform

Figr 2acie @Ebaltﬁaldwew takent direstlyufram #&igs 27asleowing. the portion for
Furt her rotrudi ng platform surface 67 of the

completingt tlmﬂe&rghe coupling Agwdien y\msh@wnrlas@gd%,gmaqgtsktaes not
protrudin Iatformerfac 8 of . disk 2.in

provided with & rEleseasuma DB e 8 /actidhyag AlBo e Slpling disk 1

o ol BTGB B L i 15 5l Pk ose
for regb@eoénéd?ﬁ\ hktldrpgrelém'it&d nmounted on the coupling

e spring 3 1s fitted over the pull rod

Néxt he sp@&ﬁlcctfortsh@cﬂm iofghé soppliras edll bgalesstibéthasdiotibws. A
and the other end is associated with the other end

protruﬁmg indatfarti sudfacel 87 tdfrthediist ¢ancayprronyextassembly 4 slides on a
protryding PRt aemBB 0f dikeayiedhs ProRuRpBETRHOTERY g 67 of
e e B BT S BP A S e, Bt NGB o
curtof M0 145K % S, B 9ob B LG A g patio
surfaé@nBV obf aflet Ardbechiicfieadhvex assembly 4 is pressed against the
protruding platform surface 68 of disk 2 in an axial direction. The second
concave-convex assembly 5 is mounted on the coupling disk 1, and the pull rod 14
passes through a circular hole 72 of the disk 2. One end of the pull rod 14 is
mounted on the coupling 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 is associated with
the other end of the pull rod 14 through the adjustment nut 61. Further, a thin wali

sleeve 25 is fitted over the first concave-convex assembly 4,5.
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of right helicoids. Further, three raising engagenent
arrangenents in both left and 5 right direction for
engagenent and rel ease along the | eft-hand screw
gdpgs@et i on and right-hand screw direction are
provided. Alternatively, two engagenent arrangenents
or f PBly 2@ igayerplotedviemghowingstherfirshiand i iife s8oriEconcave-convex
provi ded. Each. of the above engagenent arrangenents
assemblies Ast obhig 22aoddig @8c Assshoovy itFigadS; dheleingagihg surfaces of
nd_5 are identical to each other and have the sane _
first @narkpcondiconearecRgNgE AR MAHeRAgeAtneanfigured o be in shape

RS TR TRR oA Mnd b not ot an

rﬁgh? Hﬂé&ﬁdf\etdf’er@éﬁgﬁ%?g %@ﬁgle(l]eaasrer @Iﬁgﬁ rfﬁﬁ%;llefgg’éh@ %&{ecyg girection and

ISIng section-l Irec

Figlt-BAnd S stréWosgirsdivhi oad gg&ndéﬂ th&er‘n@l‘ﬁ@élygn%o engagement

outer spline of Figs 27 and 15 Fig 31 is

paiangementeor furvengagenmend iafiandeoants onthellike can be provided. Each.

according to the first enbodi nent of the present

PhikeabeNe engagesgnti arranggmantsofctbei first andi sadosd concave-convex
n .the con nber and

BREBRls Acind g g CRBLGRISrea A Adoianen e aame: rising angle.
THE e FlentaiioB S BE e ik iR x4l 4 correspond

O M of fHeCQéchd%Vﬁ.%'v Jc%ﬁvéx%%s@ﬁw 5ahfdrm¥tivBly2an engagement

coni cal surface 76 o tﬁe I rst concdave-convex

asaagbment havingirhlkéng séctiopnihamly bné direetion hdyshe privided.

menber 19 is provided between the conical friction

menbEilg 38 imadcrore-sectienal miew aofdhe dnnerxand oatarl splihe ¢f Figs 27 and
EI atformsurface 77 protruding fromthe external

8rce association menber 6 is pressed agai nst and

craeggs ) kel MU RFEral ) Hiype ABpran o
1 AL S Bt i AS RGPy Beomcal ot

FenBar 18 ist Piovided in $he @ohchPe Wohodx ifiemBePH the external force
formed with the disk 2 and projects fromthe disk 2 :

assquiatiord eembédrs., Ohbeeridcofthe cdnitdlefriptidd nierdbdrd18 4s connected to
shorten, and the size of the space is reduced. 30 29

Hrepedemal fprge mamber § and dhe ptharend efiibe sosigah friction member 18 is
SERAAGWD fheP TSP A EnBher h GopreuGRpnvex assembly 4.
FONEEH oA BSOS oo Ryl dbogn the coica
friction member 18 and the first 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 disk 2.

Fig 32 is a partial view showing a modified disk 2 of the coupling device of the
first embodiment of the present invention illustrated in Fig 28. As shown in Fig 32, a
thin wall sleeve 69 which is integrally formed with the disk 2 and projects from the
disk 2 is provided. Thus, the length of the pull rod 14 is shorten, and the size of the

space is reduced.
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cylindrical hole 78 is provided on the circunference

of the inner disk body 23. The 5 cylindrical surface

79 of the cylindrical hole 78 is used as limting
rPosoof®aNs in circunferential and axial directions. The

outer threaded block 27 is configured to be in a

Fiys i 3iBY chre Scrpeati diewds shewingedonstaictiont bethe compensation

cylindrical hole 78. One end of the conpensation
devicemfifrig 28 aceordirgpta theefirsti arhbodionenytafrthe rpreseridinveotien. The

27, and the other end of the conpensation sptin
coupling' qisls dds sividedunte, apranengisk beﬁx[@mw@thfsou tep @M&tﬂ% A

cind SR e 5y B 5,0 el B 25 o
cylind:?lcglc%u?fgcé 57&? t]h%“rcgﬁndrfb %hoté dﬁ’% huéé%%%dﬁnﬁﬁwg@‘?neans in

ner reade

cwcurﬁfefréﬁmtalnuedﬂal dufé%nbnélerhéibatler Bd¥des bigtk 2R dBifiglréfito be

hat a groove 80 is provided on the outer
in a c9|midﬁuﬁ1 shape andfistihsertethimsidadthekeindyic@iholas 8s iQvenend of the
Fig 37. As shown in Figs 38 and 39, ribs 68 are 15
compendatitiie dpting 28disr @s,aqodﬂtepewiﬁwm Sulterr threadask bipckod & and the
o function as axi

I t] Th
other SR dhE QGRANSBROR SRR 8 ASIOCi L WA 1R imes ok Bary 23.

Sawt%q?ﬁptﬁé cfe[ds?g% 3?%#58&8?@ @}s'ilg%to%?%g rﬁ:rtlaﬁor{:r?q %ﬁf M3 outer
threa{}%r Pe eghﬁ? k;ag%@@( QZ 83 ﬁﬁ?éﬁ’é@q ‘(’)t?é @ﬁﬁv&ﬁ)tﬁ‘{ﬁ@ads SO as

end

to engéﬁ'@ﬁftﬁathé%hérﬁhréw@nm@ ZBSAQQFr@tledIyZ@Iethbr diskd®ddyn23 can
surface of the groove 80. Al so, the iInner threaded

be modifigd 36 thatda gheoveosd & pntdvrcmum the outer z‘LTcalmrpnoe iofl ke inner

. with sawtooth threads and engage with each othe

disk bmdser%taaxéhywntmﬂgwﬁi&r oMdin Figes§ end %%t dps 68 are
iction . r soci at ed W

embeckipfi Sieaibr R @adis U oihs Brotve 9CRG Ao thrdagliap as exial
||m|t|rwnﬁ1%l§n§7 YolREr Mrkh | VIBA&E}?EZ |Q|¢Urﬁlgh@’uig be AURSebBngular

eac group i’ s ralirty of

shap® kS H\Uﬂlﬁtécpﬁﬂﬁdé)% Féctérﬁ@léhh@iédadﬂmbzoﬂheofbé %8 and the

outer threaded block 27 corresponds to the position

grooveh80 e Oneend rof rthié heopaslertsationgspthg 28 ris Lasisediatexd withathe outer
the sawm eeth of each group of the conpensatjon_ bl ocks
threaded ibtadk 27 canshtiesothar telmdtcpfethgaamnsabpntsmnmai’els associated

with & RoRery surags o6 aeodie P Alscifie Hisrcredfcd Fing 26,gnd the

outergsreﬁgd@g%&gfe%éfgawagg%@%aget bt Bl i

other.g?g@?ﬁ etg% Vg, ft}qél }Hn@‘?ddlbk‘tledW\Q3pbﬁ8eﬁ\eaﬁdteﬁ‘af‘rl&t@heﬁﬁg'24 are

a circular hole 82 and an el ongated hol e
assodigtedTWith rezichi oiheg thmuigar outdi threadedfblgek 2d. Thebeuter threaded

circular loop and is provided with four support pin
block227 naebe divided into a plurality of groups in which each group is divided
into a plurality of blocks. The location of the threaded section of the outer threaded
block 27 corresponds to the position where the inner threaded ring 26 is mounted
so that the sawteeth of each group of the compensation blocks optimally engages
with the sawteeth of the outer threaded block 27.
Figs 40-41 are partial views showing an assembled state in which the

retaining member 21, the friction block 20 and the support pin 22 are assembled
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upper support pin 22 is inserted into the circular

hole 82 of the friction block 20, and 5 the | ower

support pin 22 is inserted into the el ongated hole 83.

Whdhby engagenent between the circular hole 82, the

el ongated hole 83 and the support pin 22, when the
tegether.NThe efricién irmeMber IR id ”iividéd bht@kﬁw@rplecése|aﬂaséach piece is
state, the friction block 20 slides on the support

nmomdéﬁ with @ difcular bolec8izamtian elongatdd haolea83.ahlge metaining member
according to the first 1o enbodi nent of the present

2hispenfiguredd to bea ﬁnrwgahmeanct@ prowisie: with |f@w gHRRaEt pin 22. The

Gnes PR RIR E2R SisePled At Pt e, R G o hiSok 20, and
e, Iow@P@FPﬁgrt&ﬂh ‘?&f‘%%?&‘?&&lrﬁg thé @étgﬁq\o‘% <) Wﬁh engagement

outer sp rnner spli

BdtReRH!tRE én@hldﬂ%&é&%eﬁh@afé&ﬁb@% @ﬁu'tﬁé sdggort pin 22, when
brought into a brake state, the friction block

thei cbepling delvizesisiroughipinto 22braké drisgreiSasshstate, athe friction block 20
nmodi fied exanple of Fig 42. As shown in Fig 43, the
slickeaion the suppontpin 2. i s prow ded with a spring 29 and

an adé 6;tlmant screw 30. One sf; de of the friction, i
bl ocH i & & PenAiE e ehanadriangesrnts gecorging to the first

&Bbatard ot ihe présentdo ﬂrﬂ&iﬁ% Fith{Ping gt b atneftion block 20
%d"’@\%’#d@%@ﬁiﬁ'ﬁﬁ &f i 27h§|i1er ﬁlfo@ﬁ%% ?ﬁ% ta‘an‘?H«‘?rﬁBﬁPh is provided

accordingTto t Irst e I men

Witie aANanéMystinkl 8N, ab thfdistion BIdokR 04, proliided with an outer spline 84.
rel ease-ensuring frane 41 is provided with an outer

The adace dplihe S4¢ eBgageswithriibe dutensplines84.t V\ﬂtemthel eoupllng device
mount ed i nside the outer threaded sl eeve 8
igtoreught inte) & heakestate, .tlm@frmpnrhjomw §Il%%ea .tfa@ éupmt Rin 22.

a pl i nsert d the

oo FiF 43-sng 8 ubdBR8 eBipie of Pia4hns SRGuboR e 4. the retaining
%Hbetr% gﬂprpf}%ep%ﬁ%ﬁrge Afrfn%”ég a'ﬂ rf alREtACHPE ??30 One side of

rougha 0 engage W

hertietdriBRck %pis"a%sobmﬁf Mthrtﬁé@%{&ﬁmbh?sﬁ% 48, §|ﬁ’d1%ﬂ=?other side
with outer threads of the outer threaded sleeve 86,

cirtde dridtiomiblogk @0\ie a8FoEatgaioeith d adjubtmentscrew IiChe
front insert rod 46. Alternatively, the cap 45 may

be
pr oviigedt ghows aureeditied @aamplgm the rrﬁhaaserﬁr@atu@gad@nce of Fig 27

co¥ing dn W ire) rahodimant of e Brsant MyRBaes. AR SiBvRgn Fig 44, the
%ﬁe&s&%ﬁsﬁ&;@:@ r%ﬁ% %ipp?g\ﬁ(?@c?&nth':éﬁ%uf‘ér #Pe50Y sleeve 86, and the

rel ease- ensuri ng

ﬂﬁﬁt ifSer?rod 48 |§?n81%’t88qh§18e ttl‘?e bﬂ?erfthfééde%'@QQ!/é"BBt OMe end of the

the present 1 nvention. shown i n Figs -
reldae-ériemdeshririge40 ds &@s@dﬂdt&d with o plugr 851 o$8herfﬁbnt insert rod 46,

provi ded on the

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 86, and a front groove 87 engages with the plug 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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rel ease-ensuring frane 41. An upper hinge hole 89 and
a | ower hinge hole 90 are 5 provided on the support
rod 88, and the centrifugal cap 44 is provided with an
FposooSSOCi ation pin 47. The |lever 43 is provided with an
elongated hole 91 at a left end thereof so as to
P@§Qﬂ=§ -36 Show Bnéther ﬂ&&ﬁﬁécﬁbk@rﬂlplé Bf thé relédsd-8ilirirfBdéevice of
ovided with a left hinge hole 92 and a right hinge
Fig 271©beou‘31319 tonthet firet embodimerndrdf the praddentsnyentiondAd showirhin Figs
a |l ower hinge hole 94 and a | ower hinge hole 95. A
45-46; amettdrothreaded sleayel 86 mnsl iadedppert Hod 88 are oravidge on the
hol e 96 [
relea%engw@gangg]ae Z%Vﬁ?hﬁaq%” ﬁg%hglgl,etagq gat-ir ! Wi (i{qée rh%fle 90 are

o FCHRER S8 50 LI Sty 4 B Y o
assoéléﬁmﬂ"‘EWA'PdTHé‘@v@f 48Ng p%Ul&é%qW‘th E%Pﬁbﬁé”o" Role® Pht &Mt end

e-ensurin ranme

therebﬁé@%% QBS§OEAROWRR thé Bsdétiatiornpinatd. qthredieviet 43 i pravided with
of the 15 front insert rod 46, and the other end of

a left 1hhtger led le B2eamch auight dirgger holg 980 aind thasreaunaeEdodHBhstdnevnded

cap 45. The inner threads of the cap 45 are engaged
with ariawewmﬁﬁ:m&f- Wit And 1 lowere hinger balgs99f Ar prNnstiBR rod 49 is

providel Bilie staGeR Noleedt apdzomeyagE tigop el B0 a8 Blpport roc
38, 8 Vot 45, 1B330E stodeAPald the Blndesdh, BUORY Breidobied by

four éﬁsaé‘&' 4% 118 é%QFtllnkﬁﬁe%ecﬁﬁﬁ%cwhé?'fbbntvh@éﬁtrﬁﬁ 46 is
otation spee I's nore than or less than a critical

mounté@d Ussidé the coutet itv@adedi sleeve 86ept the relensé-emnsaring frame 41,
state. Also, the front insert rod can be replaced b

One and|ofsthetrei&a$ev¢m8tmmug splingad0 ipassociated Wltf\eme)plugwé5 of the
At this tine, the coupling device is

front insert rr;)aj
front |jggert oiady 485 angd rtbeeqtier eﬁ%‘ﬂnr‘?rng‘%er9f9?ée% ng spring 40 is

sssof R, IR ST P oEL 560,58 48, oo an

conné&@d gﬂﬂ?fhef Eh{eﬁ"tﬁfé %8:9 St ﬁ duter ﬁﬁé?@&fsﬁévé 86. “'i'ﬁe' ftfnt insert

axi a acenent Imted.

rod 46 'ﬂi'abéé‘g tﬁ#dﬂg%apﬁ’@lée@f tH‘d @aphas hed aei fo:bbaasitidlaeEZWIth the
t he di sk and the hole 75 of the inner friction

centrrﬁugw G 44. Thenfrad groove Y eodphéergadigsdove 9$rmgageewith the
end of the limting pin 34 is formed with a ste

front fnsert rod 4Hasg the e '@ﬁ%g@d Bt respeetialn \Whes ttmptrﬁtatlon speed
o 5835 0 60e°F P i RO e o
state:ﬁs{ogﬁ C}ﬁe Cffqrﬁhﬁaér‘i‘??{lsc{arn'e%orgpmngbﬁ C}qc'sﬁPﬁfe'nsélgl:gcgrgéZwuthout a head
portidrnmaidu <S1‘f’the/?’ro‘i'ﬁI et rodll At 83s tifne, the coupling 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 replaced by a limiting
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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provi ded, and the inner friction ring 53 i s connected

to the first concave-convex 5 assenbly 4 through the

support pin 33. The support pin 33 passes through a

¢hdsgy! ar hole 75 of the inner friction ring 53 and is

nmounted on a friction disk 101 extending fromthe

Bida$ i gﬂgﬁ*ﬁgqgnﬁﬁédassenbly 4. The friction disk 101

I's assoclated with the friction block 20. Figs 49-53

showFiy 48cehowsndadodifisl @tarhple of eserihnémridtionofing Y of Fig 27
49 shows 10 an assenbled state of the coupling device
accolding te dbeatfirsheotiadimentThé thé rresentoinvantiorc oAvsupport pin 33 is
assenbly 4 is configured to be a projecting ring 103,

Rrevided hand ithg inper Hichpping &3pis: sruiectedt tothe dEst eepcave-convex

%%%%mé&ﬁ42%‘??%@?48%is“@%gsf_‘\ﬁgw"?é?érmb%s‘abé‘ﬁ P 43 pasges through a
SHLABE A 7o ARG S SRRy i sk 11

%Rt’én@lﬁnd Wﬁarﬁp!hienﬁrsjtscdﬁliaﬁ)b%n%xt%@ﬁﬂ)lyslﬁ%@ ﬂ’icﬁ[‘l’bﬁ disk 101 is
62. Threads of the release screw 67 is connected wth

absocidjedswitke the frictior bédtk 20hd t he pl atform surface
with |arger head portion is pressed against and _
engabigs 44-bB shew a secorthambodimentsef thetpsesertiimeantion. Fig 49 shows

RBnpsreabid, Sae ot feo ot slediceost dn: biEspar imvaon. The firs
gbﬁ&f\/eﬁéon\;r&e agggr??'lyﬁtdfe(i]sstéﬁéﬁ%mﬁn{oe%eo'% égojéé}ﬁ)gerring 103, and a

etal ni ng nmenber an oncave-conv

PSS PR de S PSR o 03 s B 2. An ot

8plind h0dugpravidedberthendisk2 s®ad té baghgewithaheanmer spline 105 of the
provided wth a left end cover 64 and an oil seal 63

Tetairling merhbeér 24 r Gmei endof trerspring® issmouatadien thetdisk 2, and the

an outer spline 25 16 so as to engaai’e;I with the inner
stharmend of dhetspsing issmosbirct @8- henadivstmeriplaje £2. Thieads of the

rel ease screy 67 passe hrough the circular, hgole 109

EofRE Scify BhdS sirecies Wi the, 20fisimenhelie. Genaaq the platform
Ly, | . - . L _

30REE WiPiarerthiedd et i brBstod abafR ahbilddeyih the left end

pifle BAAThBG MR réMtaA§uar Bblufriof thalSprgtfofdey&djuStmeértnember 55

an oil seal. 30 The outer friction ring 60 is provided

passesathrouglea e 108 cf 10e tait esd piate ibgaJbeFhdHaED64 is mounted on

w th an _inner spline 105 of the retaining nenber 21. )

thee retaifing membe 2 énane the consaveraer¥eX Markeih4 ds mepdded with an

of the.riggt end plate 56 so as to be nounted on the
BINEESPIRe dd on ring 60. An screw of the gap adj ustment

nenbefhé%eﬁssm%ﬁgiti% hmBfhber 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 assembly 4.
The release screw 67 passes through 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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outer friction ring 60, and a colum with a snmaller

rectangul ar head portion of the 5 gap adjustnent

menber 58 passes through a hole of the right end plate
FPos00?6. The right end plate 56 is nmounted on the

retai ning menber 21. The second concave-convex

with ﬁﬁﬁiﬁi"s?hﬁe 195faké de@dinthd membeot. Thatiyhteningssdéreanmember
menber 51 and an outer spline 114 so as to engage

59 pasdsels thneugmaeholepdfi the gt efd platei heo ds rtQ:tbleomnountetgon the
53. The inner friction ring 53 is associated with th
outerdrigtiorpring 60t A ssrawof the gap ariusimenhiesteniidn m%lénted on the

oute B RS SRS prgo T Bl A AL R B8R of e

9ap %ﬁpéétﬁ)@ﬂvexm%%{l c B ] eclttrP1Ir ﬁﬁ%g&épgﬁémgg oS The

right aeﬁ@aﬁreaté S5@Clal @NGehtefli Bn5ehe haugintgtembed zxanmee second
of the second enbodi ment of the present invention.

concadve-cenvksx afsdriely Seisgirovidgd withba righll sleafe tramsitior inemben51 and
i nput machine 15 such as a notor and an output o
an outet ispliee Jidrscags 40 engageivdith e nnes spliae J&bt of teyinnen iction

e 5 il AU
g 3R i 0Lt 1% ikl cic

coupiirﬁ%‘ut&ﬁ‘i@v% fHl shhf |§%He\)e§i Wﬁé{h d8él reiidifg Qfﬁember 21 is

ne 16 so as to engage With an inner Spline

mourted®n & P@Iafnl/é Statla(bb?“emcaweupmiglbvaka&wiﬂd for 4. shaft is achieved.
Al ternatively, the ft shaft transition nmenber 50 is
il 50i shibveso aamodifiet eexamupie eaf the sawnslr@mbo@metn’ﬁe)futhpmresent
machi ne. The right end plate 56 is used as an end
Inver‘dl@{ﬂeﬂ'w@f emdﬁeobbherf@ﬁa'ﬁﬁ‘éﬁﬂﬁ@be&r?d @ﬂ@e’“@&ﬁﬁdn%n g inpyt machine

e ot R A B s

C :
The i e, 38 DHeRs pe SRS Far i P B TR IE Aypeatng 2 i
usedI V8 %thBrt ths shet dhéBer Hﬁmhﬁ@ﬂm&hm%étléﬂﬁhaﬂ transition
nounted on an i nput nachi ne e spring force
membej 59t istreplavediisy aShafsopanvinpeidmachines andghe shajt IS provided

plate 56. The left end plate 54 is the sane, as
with sinowutérnspling 96. sghas donengags vith @n iner| enline éﬁdof the first

conchySoRaNex HRBRRDMh FAC VRD, 1ha IBBOUUY NGRS oG Rer 50 i

' t
moalpd 3 44 EhE PG 86 A0 SyRE5EINE FEUPHAERRp. Theldtht end e
56 is® &4 8heniitVer &f Bt bRPUP HidthinaTRMG the. bea@ﬂ@ 8¢5 used as a
rel ease screw 67 is provided on the left end plate 54.
suppbiebexigf o shaft obthe 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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the right end plate 56 and the second concave-convex

assenbly 5 is identical to 5 those of Fig 49. Fig 53

shows a nodified exanple of the second enbodi nent of

thBopr €sent  invention. A danping nenber 65 is

provi ded between an adjustnment plate 62 and the disk

2. Try 82dhoNs & hRodinel dxamiae diTharRceRaneibsdiment idfhe present
adj ustment plate 62 and the disk 2. Wien the disk 2

imeentibe. Theeetdining member 8¢ iS3eparatelpmotinted div the eatplut machine,
other, no danp or |ittle danp is applied by the danp

eadibe relaserranewtteisdpronidedaen thenéefbend platerfi4. phe eonstruction of

2 en e wWith ch other, d or large danp is o .
U FBB0SEY MRS 58aRchioRescass Boravazapve ASEMbY Boipsidentical to
@é&}nﬁfﬁgq@ay oil cylinder so that a delay effect can
chi'eved by use of oil resistance generated by
bot hFlbegﬁtéh\bﬁlspé ‘?ﬁé&ifi@d I8 tROSebbN& d‘?ﬁl‘?&ﬁg{e‘ﬁt of the present

means. en 15 only one of the negative pressur
euspitiog. ARRmping éemdep @S ik iprevided Petween Ganddjostni@@siate 62 and
is enployed, a negative pressure neans is preferably
tire digko2. Taoherds of theldamefrember Bi5gaml cemeeted to the adjustment
nodi fi ed exanpl e of the second enbodi nent of the ]
plate &2: and the diskod: YWhemntherdisk daafd dhe inngrifrigtion §89i53 disconnect
rovided. .Two _ends of the oil cylinde 0 66 are

86 thathaS das orifle Gime & apPistby fee dRuib member 65. When

hV . : f PhSt ' i.n
VB RE Bt o BB ReP2 0Bk W i e o trge
[ i | an ehiber 5. di

S PR e et 0 I R BT £ Tbovs @ damp
detaybeil cglinddrado tatdaielayr effedttdeh Hargrhisvetldoby iLg@. of oil resistance
Thus, no pressure is applied on the cylinder 66. Wen
deprrated iyabeid negativerrressurer means tandnpagtive peesBire aneéans. When
of the E fcharrber enters into the D chanber slowy, .
galyapnguef the ngapdive JargssHE slamning Jneanssang \fae " positive pressure
@r essure is agigl i ei on,oil in.the E chanber of thef Oillnl df
OMMANL MRS FhEMRIYRY: b NSPaUG, PLesaling JPpFrRg 1S prefierably used for
LRhiIR Qiquﬁ‘@ﬁ@ét of the oil <cylinder 66. As a result,
& &2y Hue tc

Ime d ue to large danp is generated. G| I|ines

are Fiy 84 ehalisya ieuifide dxanfils of the seteh@®Rnibodifnt of the present
cylinder, and oil can be introduced into 30 the oil

ahamkien sn whicughdamp qil stlinder 66 ianpdoedbdt Teom gridst ef thfe oil cylinder
the cylinder. 35 FPQ5007 The gaé) adj ust nent _and )
86rermavnted arethecadjipsimentgate: 62 anddhe dige2 ajgsipestively. Two ends

L SIS 1548 ST e B RRIA L ol SPSTR (2, Fypen e ais
?gﬁl\ﬁﬁf‘éjlrﬁ%ﬁj FAIbP Aind 5 81REGN AL &t BForh WilchOGHEF, Soil Rob'® oil cylinder
enters rapidly into E chamber so that no damp or little damp is applied. Thus, no
pressure is applied on the cylinder 66. When disk 2 engages with the inner friction
ring 53, oil of the E chamber enters into the D chamber slowly, delay due to large
damp is generated. Positive pressure is applied on oil in the E chamber of the oil
cylinder 66, and negative pressure is applied on oil in the D chamber of the oil
cylinder 66. As a result, time delay due to large damp is generated. Oil lines are
preferably provided inside the piston of the cylinder, and oil can be introduced into

the oil chambers through the piston rod and a bottom plate of the cylinder.
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The rel ease-ensuring device of the present invention
can be applied to 5 nmechanical device such as
rotating vanes of a fan or a punp in which two
rposood Ot @ting objects of a rotatable body displace
relative to each other and dynamc transition control
Tie B85 LfHEEtthenbaiBaiortbensaioh eviid for ashaft thr alieberipplied
have not abl e substantial features in that no
to othed dievicesasudhoas @ gipegoint agodwon jgeinhaddran anchorojoirdrin which
sources. are needed. io Conbinations can be enpl oyed | |
tightesingeffacs candie adipsiadaand eambelesraned afterfugs occurs in the joint.

B4R Tolaserensingn delienal hEoiRseh SRt eh B8 appled to

mech§§aPlpyBESLEN REMEPALL ¥ 4% 528 AR Hich e Sotatin
objects?Bf BerotitasileYothEishiade’ RIARR! fo e&EHORRET AR dPRAINRS transition
such as mning, 'nmetal lurgy, heavy lifting and

contrélde pecessarpn. 15 Al t hough several preferred
enbodi nents have been shown and descri bed with

Cofmpaged withotheherialr alvi thgspresentbavel nptakdg substaatialfegjures in

those skilled in the art that changes be made in .
that naadditienabaree gesermtingoseurge Rnd nﬂgcqmr&ﬁg?ﬁeurces are needed.

ripnciples .and spirit of _t i nvent.i t f
Comiifyafigs A b8 cemplved 78 15 et é{ﬁ%"ﬁe’!&?‘_“ﬁg%ﬂt& of new
appafdiid If@ﬁ%lsshgﬂ %@dépgﬁ@?%nt YORditibss.ClTRE "Bféskeht idvéhtion has

coupli ng device for a shaft, conprising: a coupling
advaﬂia\?lés (d¥) savinglielerdy?) opetatidn freliatslitg eared @hhnige rapplied in a wide

(3), a first concave-convex assenbly (4) and a second
rangec oh techmicad rfiedds. aEee ptesent dyverdioar can bei widely nusedidn transport

_said first and second concave-convex assenblies ifg 53
engingesing piojegtsughtas Hning, rpetadurayn haavnifting andLanstuption.

in which rotational angul.ar di splacenent and axial . .
Mhghattshviare wrereliad, SnBgahents JRE 4 Shsiiiand Rseribed with
said firs Ve~ ) i.d :di
et W AGE GRS B 49BBlon ingld ki 1 at tat
chan§é§ Mdde tihe8e lephiddipeats @iRost déparnghem e principles
I spl acenent between said first concave-convex
and spintedfithg ifvEntiand tleascopt skthe2yhicheis atefined tin tiea clairos lamd their
i's operabl e;an external force association nenber (6)
equiviadentpr ovi ded bet ween sai d concave-convex assenbly (4)

and an external force 1s nenber (7), and said external
force associ ation nenber (6) and said
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concave-convex assenbly (4) are configured to be a
link assenbly with a press engagenent in which an
axi al sliding displacenent relative to each other is
ARsJAbl e; said concave-convex assenbly (5) is nounted
on said coupling disk (1), and 20 two ends of said
force generating nenber (3) is connected with said
coupling disk (1) and said disk (2); upon action of
Ydhat i$ olameedasier ati ng nenber (3), said disk (2) is
mounted onto said out-extending shaft (8) through
said coupling disk (1),or is conbined with the

d haf h haf
ﬁgﬁbﬁf\tfcgﬁlg ed?@ﬁt 35235 SE@&*pP rﬁaﬁalgef‘ tecc;itphl Rs @%MD a disk (2), a

e SRR 55 o S el 1) B e
é@ﬁéévea&ﬁ'ﬂfe‘i' é&eﬁ%ggkﬁ' Bhdrac éfﬂi%ﬁqgrﬂhatsal d force

generating nenber 'S con lgured to be a press

spri zaid first andiseécond gbhcavedeomix dssenhisliesqd(i)rdaré @dnfigured to be a
friction block (20) and a retaining 30 member (21),
araﬂssfengagemerfhaffang@mqmom edich iotatiomal swigularalisplacement and axial
disk (1) and said 37 FPO5007 disk (2) engage wth
disptpcementirelative &ﬁa?hmherdﬁﬂp%ﬁtﬂﬁf ricti on bl ock (20)

coup??'ﬁtéﬁgﬁ‘)ﬁ”@%ﬁﬁﬁor@teg AapBeRE BB dnd 4 de% 2)/48 configured to be

H oS 4 RpadtheR:  BEAndRkn Wi, Al ald chisle amguler

G%B)ace%é?ﬁrﬂéiﬂ/%élh' $Hld S‘Fiéﬂ Bﬁnéaal%lcmxaa@nlﬂ n(4§@d sald disk (2)
4. The coupling device for a shaft according to cl

fielativee teigachsafher f iis peaainle pec erttroalnforce -assoviation member (6) is
assenblies (4,5) are supported on a left end plat
PBW}d%chiWﬁBghﬁaldn@OﬂC%t\tQaCQ@(ﬁX cﬂ“SS§mtler(éf)aaﬂ¢ ngn “external force

eqrrn(g(%i\ %B afe)iarl [‘Ig%gé%r GPFﬁaC'?BOQ:I mqﬂqlieror@)f and said

%@Wg&orﬁﬁxﬂa%ﬁe‘?&ﬂﬂ e(ﬁ?%?%lgganﬁgﬂye@(gg@e%‘tﬂw e{s%len%tﬁy with a press
gﬁgﬁiﬁ%qgfﬂmﬁlcﬁoénaﬁg? ngﬁ‘@c‘a\' Ié&%rﬁ&tawaﬁ\?@ t8f each other is

erein sal st econd
epaadks- convex assenblies are provided with an insert
15 rod (38) and insert slot which correspond to each
ot hesaid sonsavercorve oassemblyt(d) is mounted on said coupling disk (1), and

two ends of said force generating member (3) is connected with said coupling disk
(1) and said disk (2);
upon action of said force generating member (3), said disk (2) is mounted

onto said out-extending shaft (8) through said coupling disk (1),or is combined with
the out-extending shaft (8) through a shaft coupling member (9) to form a
coupling device for a shaft for connecting the external force member (7) with the
out-extending shaft (8).2. The coupling device for a shaft according to claim 1,
wherein:

said force generating member (3) is configured to be a press spring (3') ;

said coupling device further comprises a friction block (20) and a retaining

member (21), and friction surfaces projecting from said coupling disk (1) and said
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each other, and said insert rod (38) is nounted inside
an outer threaded sleeve (84) of a release-ensuring
frame (41); one end of a rel ease-ensuring spring (40)

rposood S connected with a plug (85) of said insert rod
(38), and the other end of said rel ease-ensuring

disk (SPéndube ith shitl FRAGEBIRR (280 aMd h @ cap (45); inner

t'hreads of said cap (45) (are connected with said outer

stalidt frintied Hoele(@9) i Avuntedhdn Saidiretainiig meatber3B1). passes
through a hole of said cap (45) so as to be connected

3wiThe coupling deviggdor 8 shaftaccdrding taplaim, aherein: f or a

Al perEiTPopBa73) 8hd s oblaupkiEHien dina G (asp rovisect with an
outer 8RG8 BhekTo? L o Bhedlel i Con AT kool ¢

4, THERRING 8 cBTor FRBRIacoBhas T BRI CMERAERS 5,

sahffirehahdetord conCavei8onvex assemblies (4,5) are supported on a left
end plate (54) and a right end plate (56) of said retaining member (21) through
bearings (52').

5. The coupling device for a shaft according to claim 1 or 4, wherein:

said second concave-convex assembly (5) is provided with an inner brake ring
(53).

6. The coupling device for a shaft according to any one of claims 1-5, wherein:

said first and second concave-convex assemblies are provided with an insert
rod (38) and insert slot which correspond to each other so as to be locked with
each other, and said insert rod (38) is mounted inside an outer threaded sleeve (84)
of a release-ensuring frame (41);

one end of a release-ensuring spring (40) is connected with a plug (85) of said
insert rod (38), and the other end of said release-ensuring spring (40) is connected
with a cap (45);

inner threads of said cap (45) are connected with said outer threaded sleeve
(84), and said insert rod (38) passes through a hole of said cap (45) so as to be
connected with a centrifugal cap.

7. The coupling device for a shaft according to claim 6, further comprises a
damp member (65).

8. The coupling device for a shaft according to any one of claims 1-7,
comprising:

said first concave-convex assembly (4) and said external force association

member (6) are configured to be engaged with each other through an outer spline

and an inner spline.
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