TI TLE OF THE | NVENTI ON Gear-type flexible joint BACKGROUND OF THE | NVENTI ON
1. -FIELD OF THE | NVENTI ON The present invention relates to a gear-type
flexible joint for flexibly coupling a notor shaft and a pinion shaft of a
gear unit and especially relates to the gearkttype flexible joinf2yseded se$
Cardan drive device for a railway electric notor car wherein the notor is

fixed on a b E&é ? Fﬁﬂp unit I s suspended on an axle which is
relatively nova 0 nmotor “Shaft. 2. DESCRI PTION OF THE PRI OR ART. A fﬁ.
conventi onal bogie for G@h w@ypgl?gg&%gégoggaﬁﬁar which is generally known ol

in the art is described errin Ich is a plan view show ng

the constit utpAPREROURD ggnmt Im e. In FIG3, axles 2 are:
elastically borne on a bogie frane 1 and the axles 2 are novable in the

axi al directipn rIeLpobr YHEcINVENTIONPr ess-fit to the axles 2. Cear units
4 are suspended on the axles 2 and the bogie frane 1. Traction notors 5 are

fixed on the bogie franghé pResefitnifiehtdbnRledatewitios dgeare-iypde
parallel to the center axes of the axles 2. Pinion shafts 4a of the gear

units 4 and tficexibDe 3bahtsfboz @Glekliblypcoupling @ mesteacishafty sl ed
flexibly by gear-type flexible joints 6. A body of the railway electric.
notor car (naiimbomnshaftheffaggeay umitoantdcéspecially relates to the

' gear-type flexible joint used in a Cardan drive device for

a rallway electric motor car wherein the motor is fixed on

a bogie frame and the gear unit 1s suspended on an axle
which is relatively movable to the motor shaft.
2. DESCRIPTION OF THE PRIOR ART |

A conventional bogle for railway electric motor
car.which is generally known in the art is described
referring to.FIG.3, whichlis a plan view showing the
constitution of the conventional bogie...In FIG.3, axles 2
are elastically borne on a bogie frame 1 and the axles 2

are movable in the axial direction thereof. Wheels 3 are

‘press-fit to the axles 2. Gear units 4 are suspended on
. the axles 2 and the bogie frame 1. Traction motors 5 are
fixed on the bogie frame 1 ih a manner that motor shafts
5a are to be parallel to the center axes of the axles 2.
Pinion shafts 4a of the gear units 4 and the motor shafts
é: of the motors 5 are respectively coupled flexibly by
gear-t&pe‘flexible joints 6. A body of fhe railway

electric motor car (not shown in the figure) is mounted on



center plate 7.of the bogie frame 1. Details of the conventional gear-type
flexible joint 6 is described referring to - FIGs. 4(A), 4(B) and 4(C).
FIG4(A) is a front view of the conventional gear- type flexible joint.
FIG 4(B) is an enlarged sectional front view show ng an engagenent of an

i nternal gear and an external gear of the #onventional gear-type flexible
Joint shown in FIG4(A). FIG4(C is a sectional side view of the

conventi onal cgagert ppatle axidfl aheoibdigish@ranmen 1Kl G 4(A). In FI Gs. 4(A)- and
4(C), whe conventional gear- type flexible joint 6 conprises a tube shaped
coupling sleeve 10, a Deitaidfs ioft &healcoy@nt ibhaingeklr - type of et ib lod
external gears 12 and 12'. The internal gears 11,11' are provided on inner
peri pheries ¢gbihtt B dsddesicriibedc ceflermyng dovdFIGE. HdA))exah(B)e,amhe of the
external gears 12 is fixed on the notor shaft 5a of the notor 5 and the
other 12' is4fCled BAGLMLAY disor Sromt ydiew afhdheeponventionaly gaays:

4(A), 4(B) and 4(C), nuneral 1lla designates teeth of the internal gears

11, 11' and n&¥eeaflexibdesiigidtes FI&-14(H) thfe aaxenlangesefectiongd The
gear-type flexible joint 6 transmts a torque of the notor 5 to the gear
unit 4. Furt REPRSr ¥1ePhshowing, sn eA’ﬁ%&H‘Sﬂ%"t oft R dpteraak gear rﬂﬂ‘gr 5to

the xie 2., Tneqebiyobl sieel s Tl bl! b A i
. Joint shown in FIG.4(A). FIG.4(C) is a sectional side
view of the conventional gear-type flexible joint shown in
FIG.4(A). | |
In FIGs.4(A) and 4(C), the conventional gear-
type flexible joint 6 comﬁrises a tube shaped coupling
sleeve 10, a pair of internal gears 11 and 11' and a pair
of external gears 12 and 12'. The internal gears 11,11’
are provided on 1nner-peri§her1es of both ends of the
coupling sleeve 10. For example, one of the external.gears
12 is fixed on the motor shaft 5a of the motor 5 and the
other 12' is fixed on the pinion shaft 4a of the gear unit
L 4, In.FIGs. 4(A), 4(B) and 4(C), numeral 1la designates .
teeth of the internal gears 11,11' and numeral 12a
designates teeth of the external gears 12,12°.
The gear-type flexible joint 8 transmits a
torque of the motor 5 to the gear unit 4. Furthermore,
" the gear unit 4 transmits the torque of the motor 5 to the
axle 2. Thereby, the wheels 3 which are fixed on the axle

2 are rotated. Friction force generated between the



wheels 3 and rails (not shown in the figure) acts onh the beogie -as an g
attractive force, and thereby, the railway electric notor car noves. Each.
of the axles.2 is elastically borne on the bogie frane 1 by axle boxes and
axl e springs (not shown in the figure) 4or reducing the vibration of the
body and inproving the confortabl eness ~thereof. Wien the railway electric -
notor car starts to nove, the wheels 3 and the axle 2 are noved up and down

rel ati vewheelllge sbagide raiane (hotiisipvin frhethe eEpues @étshenr ché - Surfaees
and/or the gaps at the joint parts of the rails, and so on. Thereby,

axl e sprbogie( ast anhattractive fioroe) amdntﬁennhxmwthéhnaﬁxheyz vi a the
axl e boxes (not shown in the figure), are deflected. Furthernorej the axle
2 is displecsticnmoteoraciax miviesst i orEadiErd)fthea'I&xlee 2dsthe bogie frane 1
owi ng to the novenent of the axial boxes. As a result, |arge discordance is
producedebéﬁﬁéénlé&bqunqwﬂﬁ(ﬁhﬂ(hogﬁetﬂnﬂmﬁnkwbxrﬁﬁle5@9&¢Stﬁndnbtor 5

and the center of the p|n|on shaft 4a of the gear unit 4, since the notor 5

i s fixedeBhet FRTEB&Se (Motnshow,dn rfé‘Qgefai'rg‘{Fﬁ)c o7 sreduetngethen t he axl e

ai vays VELPEREIPROPE G %eg‘aﬂ%aTt PR a”dﬁgﬁa”ﬁﬁeé@aﬁr&si‘%gé

I'efé't verheERag i il 1 i}gv%%ﬁfee‘lt% d %ok AL AEAFES He' Gear uni
move, the wheels 3 and the axle 2 are moved up and down
relative to the bogie frame 1 owing to the unevenness of
the rail surfaces and/or the.ggps at the joint parts of
the rails, and so on. Thereby, the axle springs (not
shown in the figure), which support the axle 2 via the-
axle boxes (not shown inithe;figure).-are deflected.
Furthermore, the axle 2 is displaced in the axial
direction thereof relativé'to:the'bﬁgie:frame-1.bwing to
the movement of the axial boxes. As a result, large
discordancé is produced between each of the center of the
motor shaft 5a of the motor 5 and the center of the pinion
shaft 4a of the gear unit 4, since the mofor 5 is fixed on _ N
the bogie frame_l.and_the.gear"ﬁnit 4 is suspended on the
axle 2. Such discordance between the motor shaft’5a.and.
the pinion shaft 4a 1s always varied. Therefore, each of

‘the gear-type flexible joints 6 must be flexibly coupled.

)

with the motor shaft 5a and thé pinion shaft 4a for

relatively smoothly transmitting the torque of the motor 5

to the gear unit 4.



In the gear-type flexible joint 6, all the teeth 12a of the external gears
12,12' are engaged with the teeth 11la of the internal gears 11,11'. The
gear-type flexible joint 6, however, nmust have a given di scordance between
the notor shaft 5a and the pinion shaft 4a whereto the external gears

12: 12" are fixed. Therefor, a specific crow#png is provided on each
addendum 12f of the tooth 12a of the external gears 12,12' for formng a
curved-convex face 12b.1fWHd efedr-etyre Of Ml Biog kj it 1€C 411 €h&ageden ween
the toosth flanks 12d and 11b“"which are facing to each other) is provided
bet ween each 1220df Il Gxtdmaixtgoars A ldrel Bngaged hel tivotie 11a of
the internal gears 11,11 which are to be engaged with each other. And

al so, a gi vertedtdanndec ofl Z&he sinpternale dpdmtsvekdn, Ih'e. adfledgea-2fymé t he
external gears 12,12' and the deddendum 11c of the internal gears 11, 11'.
Ther eby, the fl@xdibd eofjaint ot drovever smuRthhave ansgiverediiscardangear unit
4. In the conventional gear-type flexible joint 6 configured above, when

t he gear -t ypdetvegmy|the giofior; shafityfa andythominkomsnatt e tvhernetque

of the motor 5 to the gear unit 4, for exanple,. under the coasting of. the

] I
rai lway el ectifi®c Sdtedititlargeante 1%k % BRE HlRsf exthanfiogedt ameehds he
et L1 o Sl e T b S add PSRN el | 88 Mot Lo St Y2
.of the_external gears 12,12' for forming a curved convex

face 12b. Furthermore, a given backlash 12c¢ (or a gap

~between the tooth flanks 12d and 11b which are facing to
each other) is provided between each tooth 12a of the
external gears 12,12' and the tooth lla of the internal
gears 11.11? which are to be engaged with each other. And
also, a given clearance 12e is provided between the
addendum 12f of the external gears 12,12' and the
deddendum l1ic of the internal gears 11,11'. Thereby, the
torque of the motor 5 is smoothly transmitted to the gear
unit 4. .
N _ In the conventional gear-type flexible joint &

configured above, when the gear-type flexible joint 6 is
rotated without transmittihg the torque of the motor 5 to
- the gear unit 4, for example, under the coasting of the
railway electric motor car, the teeth 12a of the external
: gear 12 and the teeth 1la of the internal gear 11
repeatingly collide with each other, because the internal

gear 11 and the external gear 12 are freely rotated in the



gear 11 and the external gear 12 are freely rotated'in the: 5- backl ash
between the teeth 1la of the internal gears 11, 11' and the teeth 12a of
the external gears 12, 12'. As a result, there are problens to be sol ved
that the coupling sleeve 10 having the internal gears 11 occasionally is
irregularly vibrated and that the vib%@tion produce the acoustic noises. An-
obj ect of the present invention is to~solve the above-nenti oned probl ens

and to prQwi ' ! ‘gear 3 bl & J19i Nty whj e ot gengrate
acoust & SREd ERbahR feeth SFEGe b BiamniCitalh AL UT' Y bt RS L "
gear-typ iLpl-€ 1h0f4it ALQL ' el QL il PANE e torque
of the m%ﬁg%ﬁétﬁfm éﬁgs%%ﬁ%-%ﬁ algglr%gltﬁn?% ?&l&&pgg‘gir@%yp l*"%exi bl e
joint in : ﬁﬁﬁ@ ity TH=1 J A e A e IR e R haped
coupling ss ee\!i/‘geI a wglgtegx%gﬁgétg?sg%{&er alkggeeéar Eo‘;rlrreg oa?lldrtql]geﬁlliiner
- peri pherx,i&gﬁ@pﬁgdgmhglggé@g&mﬁegair of external .gears respectively
engaging with the internal gears of the tube-shaped coupling sleeve with a-
gi ven backl ashapekjetdsrahdpiesan inveatisrised solve ttieubove.mentioned probleinge ext er nal
gear and with a given clearance provided between addendumcircle of the -
ext er nal apdad providecahdimpeioved gear-type dlexiblegoint whichaloeg/aat generate sdoubtive exer nal
gears being fixed on a shaft of a nmotor and the other being fixed on-a
pi ni on shwise dué tairegatar witirationcofithe beupling sleeveowherthegear-type flexible jbiat ng
msaligned relative to the center of the nmotor shaft; and provided between
t he i nt errotatesguithaut lnad fohtransmitting she tpsquesof the motantothe pinionshaftroftheg t he
teeth of the internal gears contact the teeth of the external gears when

t he gear -eginik.| exi bl e j oi nt is rotated without transmtting torque of. thge}
notor to the gear unit Tﬁe..r_es,trai nt, nmeans. are, for, exgnpl.e, Qne or nore
flerable fhibe

per manent nmagrs8eayBs dpintinagegrdance wr PEseRt{avention CAMPNSsat s, or
spri ngs %ﬁe\féh%%gd E’g&p‘ﬁ%S ?le'éitr‘eehaiﬁ'ﬁge{ .rregiliéc%\erg {xﬁernal gear formed on the inner - -
periphery of each end thereof, a pair of external gears respectively engaging with the
 internal gears of the tub'eééhﬁped‘ coupling sleeve ﬁrith'af given backlash provnded
between teeth of the internal gear and the external gear and with  given clearance
provided between addendum circle of the external gear and addendum circle of the
initernal gear, one of the external gears bemg fixed on a shaft of a motor and the other
being fixed on a pinion shaft of a gear unit, and the center of the pinion shaft being
misaligned relative to the center of the motor shaft; and provided between the internal N
gears and the external gears, respectively, for making the teeth of the internal gears O
contact the teeth of the external gears when the gear-type flexible joint is rotated
without transmitting torque of the motor to the gear unit, | . | _
The restraint means are, for example, one or more permanent magnets provided
. on a tooth or teeth of the mtemal gears, or springs provided between the internal gears
and the external gears, respectively; The restraint means makes the teeth of the
external gears contact the teeth of the internal gears.

IS
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and-the external gears, respectively. The restraint neans nakes the teeth
of sthe external gears contact the-teeth of the internal gears. 6 Wi le
the novel features of the invention are set forth particularly in the
appended cl ains, the invention, both as to organization and content, wl|
be “‘better understood and appreci ated, along with other objects and features
thereof, fromthe follow ng detailed description taken in conjunction with
the draw ngs, in WG thé; i e fveon's SFBRHVb i preferred
embodi sEnt of a gear-t;}%ghﬁeé%ﬁﬁ}eedffgﬁent |n§°§cdcr§\re%ance %gitcﬁla{lkiens%ﬁeesent
invention.  afietrddd EhinisSthimRAtian, Hoth 856! dratizatioh @Al colteny, fill Bebérpagenent
of an internal ‘gear and an external gear of "the gear-type flexible joint
shown in Fl G khderstodd fnd dgpredited) atopiwitnathesobsjecty ail feafurdsther86f froni thee
flexible joint showmn in FIG1(A). FIG2 is a sectional front view show ng a
second pr ef er folldwingdetailedrdesaription gaken it yerguriction ivithethg diawingspinewhioh:dance
with the present invention. FIG3 is the plan view showing a constitution
of the conventi onaFIGAd(A)is afrant diei) showinghefifst preferreédeamboidimém of a igear-type
conventional gear-type flexible joint. FIG 4(B) is the enlarged sectional
front vi ew of flexible joint in accordance with the present invention. : /




t he engagenent of the internal gear and the external gear of the
conventional gear-type flexible joint shown in FIG4(A). FIG4(C) is the
sectional side view of the conventional gear-type flexible joint shown in
FIG4(A). It will be recognized that me or all of the Figures are
schematic representations for purposes” of illustration and do not .
necessarily depict the actual relative sizes or |ocations of the elenents

shown. DESCRI PTI ONr@G . itiB )PRis-aReh1iaYidd ek drfd Y %r&f@?ﬁﬂ&?%ﬂ A Test

preferred.enmbodi nent of a gear-type flexible joint in accordance wth teee
present afivefigageémeht ofd@iCintREnadl Yearhnd dn Extekmdl gddd s¢d 1(O) |
and FIG3. FIG1(A) is a front view show ng the first enbodi nent of the »!
gear - t ypthel gealr-typei fillexibhel (JB)ints showmliar ®I6 .99 ).onal front view of
an engagenent of an internal gear 11 or 11' and an external gear 12 or 12
of the gear-type fF3G.3(€)j disna sewtionalFiside AlewloE HhE gears- secti onal
side view of the gear-type flexible joint shown in FIG 1(A). The plan view
of the b&ypre mexgm;et deinteshowa jis FIGM (e enbodi ment i's illustrated is
the same as that of _the conventionally known bogie elucidated with
reference to FI G 3FInhe tiﬁelaewctqu@’@ﬁp‘é’tﬁqq?oﬁw Showlng fhaaeandf t he

sane i s om tted
preferred embodiment of a gear-type flexible joint in

accordance with the present invention.

FIG.3 1is the plan view shdwing'a-coﬁstitution of
the conventional bogie. |

FIG.4(A) is the front view showing the
conventional géar-type flexible joint. |

FIG.4(B) 1s the enlarged sectional front view of
the engagement of the internal gear and_thé external gear
of the conventional gear-type flexible Jdint shown in
FIG.4(A). . ... ‘ |

FIG.4(C) is the sectional side view of the
conventional gear-type flexible joint shbwn in FIG.4(A).

It will be recognized that some or all of the 'QJ'
Figures are schem@tic representations"fér purposes of
illustration and do not necessarily'depibt the actual
relative sizes or locations of thé elements shown;
DESCRIPTION OF THE PREFERRED EMBODIMENTS
(First embodiment] : _ _i

A first preferred embodiment of a gear-type

bt

flexible joint in accordance with the present 1nvention is



In the gear-type flexible joint 60., all the teeth 12a of the external
gears 12,12' are engaged with the teeth 1la of the internal gears 11, 11'.
The gear-type flexible joint 60 permits a given-discordance between the
nmot or shaft 5a and the pinion shaft 4a whereto the external gears 12,12

are fixed. Nanely, a crowning is provided each addendum 12f of the toot h
12a of the external gears 12,12' for formng a curved convex face 12b.

Fur t her nor e, @egéyfggaaf&aﬁbiﬁﬁcts0#1@s9aiz(R?t weeR)LBRat PeEN Liﬁanks 12d

and | ligywhich are ing to each other) is provided between each tooth 12a

of the externgfggsarsrig.i¢a)and aherbﬁetmé&asﬁéwme theermpktgears 11,117
whi ch are to be engaged with each other. And al so, a given clearance 12e S

provi ded bet wefibod irteAtidefdthielgéar-tepet PRerIbRENFbigear SF18.12B)ang the
deddendum 11c of the internal gears 11,11'. Thereby, the torque of the

rotor 5 i s snemtéhyargedssectidnad fhengewiewnof dn éngé&fgément(8f and 1(C)
the first preferred enbodi nent of the gear-type flexible Joint in
accordance wi imtermabrgeant linoenlibnasd sonpxtersad gedr iRapedl2oupfing
sl eeve 10, a pair of internal gears 11 and 11' and a _pair of external gears
12 and 12'. theegear- gzaestQX1hleaﬁ@iptoshqsa 4n Fﬁ el(éérlpﬁéﬁréécéf

both ends 10a and 10b of the cqup % sl eeve 10. e¥ nR one_ of the
ext ernal gearlg928jseetienabnsife ﬁﬁ? rofhLhe §§aBTtYHE lexible joint

shown in FIG.1(A). The plan view of the bogie wherein the
flexible joint of the embodiment is illustrated is the
same as that of the conventionally known bogie elucidated
with reference to FIG.3, and thereby the repetition of the
explanation of the same is omitted.-

- In the gear-type flexible joint 60, all the
teeth 12a of the external gears 12,12' are engaged with
the teeth ‘1la of the internal gears 11,11'. The gear-type
flexible joint 60 permits.a given discordance between the
motor shaft 5a and the pinion shaft 4a whéreto the
external gears 12,12' are fixed. Namely, a crowning is

|\, provided on each addendum 12f of the tooth 12a of the
‘ external gears 12,12' for forming a curved convex face
12b. Furthermore, a given backlash 12c¢ (or a gap between
the tooth flanks 12d and 11b which are facing to eaéh
other) is provided between eacﬁ tooth 12a of the external
;‘ ' gears 12,12' and the tooth 1la of the internal gears'
11,11' which ‘are to be engaged with each other. And also,

a given clearance 12e is provided between the addendum 12f



motor 5 and the other 12' is fixed on the pinion shaft 4a of the gear unit
4. In FIG. 1(A), 1(B) and 1(C), nuneral l1lla designates teeth of the

i nternal gears 11,11' and numeral 12a designates teeth of the external
gears 12,12'. A permanent magnet 13 which serves as restraint nmeans is
enbedded in each tooth 1la of the int® nal gears 11,11', for making the
teeth 11la of the internal gears 11,11 contact to the teeth 12a of the

external offeghé ehterhBd gearst 1S 1%2'exndl Q:IﬂeO'déTdde‘hdlﬁ{ qted g tvﬂfwf, f‘,
transmtting the torque of the notor 5 to the gear unit 4. In t firs

enbodi nephtefnaliegears- 11nE 17| exiThier eby,Ntthed torifued vt b aitorTaINEt | C
forces produced by the permanent magnets 13 act on the teeth 12a of the

ext er nal 1igeameotRl¥2 transid teedr zot thet gelalre undrtnanent magnet's 13. Wen the
gear-type flexible joint 60 in accordance with the present invention is
rotated without tr3nsFiIGsi.nd(Aleandr qU€)of thiee filwtsdr preferired gear unit 6
(coasting rotation), as showmn in FIG 1(B), each tooth flank 12g of the
ext er nal mbodiment1of the gesratvee é’ﬂ@xdbﬂteadpéatorim laccondaase 13a of the
pernanent magnet 13 by nmagnetic attraction of the permanent magnet 13.
Ther ef or &1 t?hﬁhﬁnPEPﬁ&Ptg &WePEIQE 69n6°Pﬁ€1§£FePnémh§e§m§PEﬂ 12' are
mai nt ai ned |€ t act at e, ers&y e_inner sleeve 10 does not
i rregul afPYP iBFaF eSﬁth Poatﬁ EoPI s gearseddh apth 1 t he
|nternal gags ir of external gears 12 and 12°. Internal gears
11,11' are provided on inner peripheries of both ends 10a
and 10b of the-coupiing-sleeve 10. - For example, one of .
the external gear 12 is fixed on the motor shaft 5a of the
motor 5 and the other 12° is fixed on the pinion shaft 4a
of the gear unit 4.  In FIGs. 1(A), 1(B) and 1(C), numeral
lla designates teeth of the 1nterha1-géars 11,11’ and
numeral 12a designates teeth of the external gears 12,12°.
A permanent magnet 13 which serves as restraint means is
embedded ‘in each tooth 1lla of the internal gears 11,11°,
for making the teeth 1la of the internal gears 11,11’
contact to the teeth 12a of the external gears when the 'i)
gear-type flexible joint is rotated WIthout'transmitting
the torque of the motor 5 to the gear unit 4.

In the first embodiment of the gear-type
flexible joint 60 configured above, magnetic forces
produced by the permanent magnets 13 act on the teeth 12a
of the external gears 12,12' to be attracted to the

permanent magnets 13. When the gear-type flexible joint

-y



and the teeth 12a of the external gears 12,12' due to the backl ashes
between them Furthernore, when the gear-type flexible joint 60 rotates
with transmtting to the torque of the notor 5 to the gear unit 4 and the
rotation force of the notor 5 acts in the sane direction as that of the
magnetic attraction of the pernmanent nagnégé 13, each tooth flank 12g of
the external gears 12,12' contacts the sane surface 13a of the permnent

magnet -13 as sbhqfnc aredtiddite VLR P €€ 3T on N WA E

rotatign force of the notor 5 acts in the opposite direction to that of the

magnetic att wa¢hiodt FrantmiR 1Ry tle NRARIS oS tH adtUrals A ftHe gelr t he

potor 5 overcones the magnetic attraction of the permanent magnets 13 since
the torque ofuntike 8(icvasting Retativde’ ddathowie IMEFTS.I10( B, reash on of

t he permanent magnets 13. Ther eby, the other (opposite side) tooth flank
12d of the extoethalflgnk 92 oforihectexternale gemrish 112,42 ke afttiracted

I nternal gears 11,11' which are opposite to the pernmanent magnets 13.

[ Second enbodinde eion tActesbron rhef esurdhcenti@h ofhtthef permanpsdtr magnet
flexible joint is described referring to FIG 2, which is a front view

showi ng t he 48cdyd nasmedilemttgraqtionaf -the @ ermanemte jagmet 13.accor dance
with the present invention. In FIG. 2, for exanple, tension springs 14 which

serve as t he Thesefane, fhednternalogeddd ol lraidndy thee external gears

12,12’ are mﬁintained in a contact state, and thereby, the
inner sieeve 10 does not.irregularly vibrate owing to the
"collisions pf the teeth 1la of the internal gears 11,11’
and the teeth 12a of the external gears 12,12°' due t6 the
backlashes between them. Furthermore, when the gear-type
flexible joint 60 rotates with transmitting to the torque
of the motor 5 to the gear unit 4 and the rotation force
of the motor 5 acts in'fhe same direction as that of the.
magnetic attraction of the permanent magnets 13, each
tooth flank 12g of the external gears 12,12' contacts the
same surface 13a of the permanent magnet 13 as the case of
(N the above-mentioned coasting. And when the rotation force
of the motor 5 acts In the opposite direction to that of
the magnetic attraction of ‘the permanent magnets 13, the
rotation force of the motor 5 overcomes the magnetic
attraction of the permanent magnets 13 since the torque of
= | the motor 5 1s much larger than the magnetic attraction of
the permanent magnets 13. Thereby, the other (opposite

"side) tooth flank 12d of'the external gears 12 contacts



teeth Ila of the internal gear 11,11" contact to theé teeth:-12a-of the
external gear 12,12' when the gear-type flexible joint 60 is rotated i
Wi thout transmitting the torque of the notor 5 to the gear unit 4. Wen .
the gear- type flexible joint 60 of the second enbodinent is rotated ’
without transmitting the torque of the hbtor 5 to the gear unit 4 (coasting*
rotation), each tooth flank 12g of the external gears 12,12' are attracted
and cont 4anke 1dd. of . Lot er geak sl w Ry the~

el astic ﬁ%?%?hﬁ%‘gg%ﬁ é%r?ﬁ%si&ﬁ&né\gd&%ﬁg%eg;’ i? heJ'P%%telr msé|eeev<§r'#10

does - not dygssiterty vhé'géemanens ﬂg§ﬁggscp§Lisions-of_the teeth 1la of
the internal gears 11,11 and the teeth 12a of the external gears 12,12

due to thsdemkd ashwsdbeénen them Furthernore; when the gear-type
flexible joint 60 rotates for transmtting to the torque of the notor 5 to

- the gear unit 4 andat$econdaprefefpedcenbodimenct 6f thécgearrtype sane
direction as that of the el astic force of the tension springs 14, the
teeth llafldxitike i joimbtals géeserilied lrefierripgt ho1REGOL2, t Whiekt &snal gears
12,12' are nade to contact with the same tooth flanks 12g and 11d as the
case of tfronhwkeweshowhag thesseeond remboditmentecofothei gaafotypeof the
notor 5 acts in the opposite direction to that of the elastic force of the
t ensi on sthe¥kplejoine iniaecordancewhthi bhe pregsentolByenpdenthe el astic
force of the tensi oInnslp]r:é

ng for example, tension springs 14 which
serve as the restraint means*aré'providedifor making:the . i;/
teeth 1la of the internal ge#r 11,11' contact to the teeth
12a of the external.geér'12.12' whEn'the_gear*type .

flexible joint 80 is rotated without transmitting the

torque of the motor 5 to the gear unit 4. When the gear-

type flexible joint 60 of the'sécond-embédiment_is rotated

without transmitting the torque Othhe motor 5 to the éear

unit 4 (coasting rotation), each;tdoth-flank 12g of the

external gears 12,12' are attracted and contacted on a

tooth flank 11d of the internal gears 11,11' by the - "
elastic force of the tension springs 14. And thereby. the _ﬁvﬂ
inner sleeve 10 does:not'irrégularly vibrate owihg to the
_collisions of the teeth 1lla of the-intetnal gears 11,11'

and the teeth 12a of the external gears 12,12' due to the
backlashes between them. Furthermore, when the gear-type

flexible joint 60 rotates for transmitting to the torque

of the motor 5§ to the gear unit 4 and the rotation force

of the motor 5 acts in the same diréction-aS-that of the



since the torque of-the notor 5 is nuch larger than the elastic force of
the tension springs 14. Thereby, the teeth 1la of the internal gears 11 and
the teeth 12a of the external gears 12 are contacted on the tooth flanks
11b and 12d. Al though the present invention has been described in terns of
the presently preferred enbodinents, it is ti@be understood that such
disclosure is not to be interpreted as limting. Various alterations and

modi i cat i ong1ugt1d T @ loh TR HNESIE NépE Ing 1 0BL, Stheé | edeth 118 ot
after avi ng read the above disclosure. Accordingly, it is intended that

t he appended thieaiinftermalntgagrrt e, s’ cvdrtewtinl 124 62 r e oaet érmlal

Jodi fications as fall-within the ' scope of the invention.
13 CLAI MS: lgearsAlfa2't \gre fuade e ¢antact onpth sthng: same ubsoshaped
coupling sleeve having a respective internal gear fornmed on the inner

peri phery of fdankseddg landdfild apdthe fastaf rthe ahovermrepttoned| v
engaging with the internal gears of the tube-shaped coupling sleeve with a
gi ven backl as®astdngied And when tEhe rofatinon faree 071 g BOEOY he agt8r nal

gear and with aﬂg{ven cl earance provi ded between addendum circle of the

external geadTaidlea@pRefifieidaecihon Ho ithat Rf tharclaseleiferee gferna
B ni on shalt the FeREom AT ER tho T AR QR FIASE GHF SHAF (BT
m saligned r%&%?é%%es the elastic force of the tension springs 14
since the torque of the motor 5 is much larger than the
elastic force of the tension springs 14. Thereby, the
teeth 1la of the internal gears 11 and the teeth 12a of
the external gears 12 are contacted on the tooth flanks
11b and 12d.

Although the present invention has been
described in terms of the-presently preferred embodiments,
it is to be understood that such disclosure is not to be
interpreted as limiting. Various alterations and
modifications will no doubt become apparent to those

N skilled in the art after having read the above disclosure.
Accordingly, it is intended that the appended claims be

interpreted as covering_all alterations and modifications

as fall within the . . scope of the invention.



to the center of the notor shaft; and provi ded between the internal gears
and the external gears, respectively, for making the teeth of the internal
gears contact the teeth of the external gears when the gear-type flexible

3

-

joint is rotated without transmtting torque of the notor to the gear unit. ?

2. A gear-type flexible joint in aﬁgordance with claim1, wherein said
restraint means is at |east one pernanent magnet enbedded in a tooth of the
i nt er nal gﬁgg\% . 3. A gear-type flexible joint in accordance wth Cl/&l m
1, whereifi 'sald restraint neans is at |east one spring provided between

cach of ol | AgEiiSheaehdeth Ao el gear 4 Agear-type
1A to 1C or H gieShaped coupfingf6Rehaiing Qgeéfk@ﬂ%’lﬂt%ma? gear formed on the
| inner periphery of each end thereof,
* & pair of external gears respectively engaging with the internal geai-s of the
tube-shaped coupling sleeve with a given backlash provided between teeth of the
internal gear and the external gear and with a given clearance provided between |
. addendum circle of the external gear and'addendulﬁ circle of the internal gear, one of
the external gears being fixed on a shaft of a motor and the other being fixedona ]
pinion shaft of a gear unit, and the center of the pinion shaft being miseligﬁed relative
to the center of the motor shaft; and provided between the mtemalgears and the
external gears, mwm, for makmg the teeth of the internal gears contact the téeth
of the external gears when the gear-type flexible joint is rotated without transmitting
torque of the motor to the gear unit.

2. A gear-type flexible joint in accordance with claim 1, wherein |
said restraint means is at least one permanent magnet embedded in a tooth of
the internal gears. | '

3. A gear-type flexible joint in accordance with claim 1, wherein
said restraint means is at least one spring provided ‘between each of said
internal gear and said external gear.

" 4. . A gear-type flexible joint substantially as herein described with reference to
Figures 1A to 1C, er Figure 2 of the accompanying drawings.
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