2217810 FLY-WHEEL BACKGROUND OF THE-1 NVENTION 1) Field of the Invention
This.invention relates to a fly-wheel wherein a pulley made of a synthetic
resin and a disk made of a netal are integrated with each @t. QR? nore .
particularly to inprovenents in or relating to a fly- whéet- e8eh .
synthetic resin pulley and a netal disk are firnmly coupled to each other
maki ng use of resilient force of a supp?rtlng pi ece provided on the puIIeyf\
2) Description of the Prior Art Such a fly-wheel as shown in FIG 7 is '
al ready known and di scl osed in Fornosan Patent Publication No. 83743. The
fly-wheel shown in FIG 7 is used, fpy-gppgple for a capstan of a tape
recorder and includes a pulley 1 nade—ef—a=synthetic resin, and a disk 2
formed froma nmetal by press work and integrated with the pulley 1. A shaft
3 serving as a capstan shaft is force fitted in a center bore (not shown)

of the pulley 1. A cylindBACHGROUND OOF ATHE_RNVEN®EONI n such a .
configuration on the pulley 1 that it may surround a base portion of the
shaft 3. and it has four supporting - 2-

1) Field of the Invention

This invention relates to a fly-wheel wherein a
pulley made of a synthetic resin and a disk made of a

metal are integréted with each other, and more

particularly to improvements in or relating to a fly-
wheel wherein a synthetic resin pulley and a metal disk
are firmly coupled to each other making use of resilient

force of a supporting piece provided on the pulley.

2) Description of the Prior Art

Such a fly-wheel as shown in FIG. 7 is already
known and disclosed in Formosan Patent Publication No.
83743. |

The fly-wheel shown in FIG. 7 is yéed, for

(% example, for a capstan of a iape recorder and includes a

pulley 1 made of a synthetic resin, and a disk 2 formed
from a metal by press work and integrated with the
pulley 1. A shaft 3 serving as a capstan shaft is force
fitted in a center bore (not shown) of the pulley 1. A
cylindrical portion 4 is provided in such a
configuration on the puliey 1 that it may surround a

base portion of the shaft 3, and it has four supporting



6ieces 5in the formof radial projections provided at circunferentially
equal intervals on an outer periphery thereof. A cylindrical portion
fitting hole 6 is perforated at the center of the netal disk 2, and four
supporting piece passing openings 7 are forned at circunferentially equal
intervals in the netal disk 2 in a contiguous relationship to the -
cylindrical portion fitting hole 6. The cylindrical portion 4 of the pulley
1'gan be fitted into the cylindrical partgan fitting hole 6 of the netal
disk-2 while the supporting pieces 6 of the pulley | can be passed through
the supporting piece passing openings 7 of the netal disk 2. In integrating
the pulley 1 apifle¢ée Seiml tRéskofm vof hradidl obke@iectiohs rstovidedredal di sk
2 is manual ly operated to nove axially downwardly passing the supporting
pi eces 5 of theirgimferéntialby tequall itdhvalrildreyad eutemigberiwhery
correspondi ng supporting piece passi.ng openings 7 of the netal disk 2 until
it comes to a phereodn jAscybihdnichb pamiion i fibtpingchole fidiss recei ved
by an upper face of the pulley 1. Then, the pulley 1 is rotated relative
to the metal dperforsted cabothe ¢entenfof he mrbdishs? 6 IpSVIWMR on
| ower faces in FIG 7 of a pair of opposing, ones_of the supporting pieces 5
slide on an uppPePPPRELNSSPiARe nRREFL s'_’kpeamt}?'ﬁ)%r-’ BTesFITRet 3brce exerted
by'the SUpporté{gkumferentially equal intervals in the metal disk 2 in
a contiguous relgtionship to the cylindrical portion
fitﬁing hole 6. The cylindrical portion 4 of the pulley
1 can be fitted into the cjlindrical portion fitting
hole 6 of the metal disk 2 while £he supporting pieces 6
of the pulley '1 can be passed through the supporting
piece passing opening§ 7 of the metal disk 2.
In integrating the pulley 1 and the'metal disk 2
_wiih each other, at first the metal disk 2 is manually
dpérated to move axially downwardly passing the
supjorting'pieceé 5 of the cylindrical portion 4 of the
pulley 1 through the corresponding supvorting piece
ﬁaﬁl ' passing'openiﬁgs'T'of the metal disk 2 until it comes to
a position'just below the supporting pieces 5 and is
received by an'upper face of the pulley 1. Then, the
.pulley 1 is rotated relative to the meﬁgl disk 2
whereupon a pair of small hrojectibhs 8 provided on
_ lower faces in FIG. 7 of a pair of'oﬁposing ones of the

Sﬁpporting pieces 5 slide on an upper face of the metal

disk 2 ﬁnder a resilient force exerted by the supporting



-3- pieces 5 of the pulley 1 and inner sectoral portions of the netal disk
2 defined by the supporting piece passing openings 7. Wen the netal disk.
2 is rotated until the small projections 8 are registered with a pair: of
circular small holes 9 perforated in the netal disk 2, the snal

projections 8 are fitted into the small holes 9 by the resilient force
descri bed above. Consequently, the pulg ey 1 and the netal disk 2 are
thereafter prevented fromrotating relatlve to each ot her, t hereby - ;‘ )
conpletlng the integrating operation of the two members 1 and 2. Wth such

a convent i oRaleddsy-siyFeltias wIAWY i didGinhert e SIBHd1 Y &SP SE 8

provi ded on the reverse faces of the two supporting pieces 5 and the :
circul ar snahle meltad @iio\e dedined Wy Bhealsubpdetiny eifddd qrhdd ik each
~other to prevent rotation of the pulley 1 and t-he netal disk plate 2

rel ative to cgpmemtingshdr.. Atheor dihegimetalhaimisi2 iihatotated iwmsiii peheet ween
the small projections 8 and the small holes 9 nust be set with-a high '
degree of asmaldcprodestdons Beane registered aittos @aithaf a hi gh degree
of accuracy in dimension is required for both of the pulley 1 and the netal

disk 2. Besiigenlan smallhdodes 19 pegifanatads i fhe metahdisihdes 9 are

held in a mere fitting relationship wth each other, the force to restrict
rotation Oftpﬁéﬁﬁﬂh;ﬂproaectxons 8 are fltted into 'the small holes

9 by the reslllent force desorlbed above. Consequently.
the pulley 1 and the metal d1sk 2 are thereafter
prevented from rotat1ng relatlve to each other, thereby
completlng the 1ntegrat1ng operatlon of the two members
1 and 2. o
With such a conventlonal fly-wheel as shown in

FlG. 7, the small proaectlons 8 prov1ded on the reverse
.faces of the two supportlng pleoes 5 and the olrcular
small holes 9 provided in the metal dlsk 2 are fitted
with each other to prevent rotat1on of the pulley 1 and
the metal disk plate 2 relat1ve to each other.
Accordlngly, the p031txonal relatlonshlp between the \;}
small proaectlons 8 and the small holes g must be set
with a high degree.of accuracy, and as a result, there
is a problem that a high. degree of accuracv in d1menslon
is requlred for both of the pulley 1 and the metal dlsk
2. Be31des, since the small proaect1ons 8 and the small
holes 9 are held_ln a mere f1tt1ns relat1onsh1p with

each other, the force to restrict rotation of the pulley'



-4- "1 and the netal disk 2 relative to each other and the force to contact
the pulley 1 and the netal disk 2 closely with each other in their axial
dtrection are not sufficiently high. In addition, the coupling force
between the pulley 1 and the netal disk 2 will be reduced further if the
fly-wheel undergoes a tenperature envirornmdntal test because the test
periodically exposes the fly-wheel to tenperature changes froma high and
to &/ ow tenperature and vice versa. To conpensate for the reduced

coupl i ng force,liandsthecaetalydigkegpirejasivie woawachs othexdisade thiee two
menbers to each_other by neans of a bonding agent. SUMWARY OF THE | NVENTI ON
It is an obj ectf®FCenkopreBtact| thenPuddeyr dvaad the metidedifierZein a
pul | ey nade of synthetic resipn and a disk formed from,a netal by press
wor k andiintegrg}%%e tﬁlfheebﬁﬂl8§g5FelﬂaFHFéFné&1P& EHFFFﬁPf“béﬁﬁléet

condition wthout Lequirl .high degree.of, accyracy in.di nension and
Wi thout the nec%%gffy15?¥ggpﬁ6§bgg Bgﬁgﬁégﬁgnés%gﬁhégpgﬁ}"ﬁhq%Fﬁgr to
attain the obj og¢i n h asenl | t] her.q 41 . provi ded a
fryimheel_mherggét%é§§n§ﬂ%t?gigggi2_gﬁplgggahg¥gﬂngggr grgéqﬁoﬁﬁed by press
work are integrpigbcdtt PufefBro§ BetnW ¥yaunlai! undergoes a temperature
environmental'test because the test periodically exposes

the fly-wheel to temperature changes from a high and to

a low temperature andjviée-versa. To compensaté for the

reducéd coupling forcé, it is'necessary to emplo&'such_

means as t§ adhere thé tﬁo ﬁémbers to each other by

‘means of a bonding agént,

| SUMMARY OF THE INVENTION
It is an 6bject of fhe present invention prﬁvide

a fly-wheel wherein a ﬁulley made'of a syptﬁetic resin

and a disk.formed from a metal by_pfess work and

integrated with the pulley are maintained in a firmly
qaﬁ coupled condition without :equ{ring a highldggree of-

aécuracy in dimension and without the necessity of
employing such means as adhesion.
In order to attain the object, according to the
.present inventi;n, there is provided a fly-wheel wherein
a synthetic resin pulley and a metal disk formed by

press work are integrated with each other with a shaft



-5- force fitted in a center portion of said pulley, and said pulley has a
cylindrical portion provided thereon in such a configuration that it may
surround a base portion of said shaft and further has three or nore
supporting pieces forned at equal .igtervals in a circunferential direction °
on an outer periphery of an end portion of -said cylindrical portion such
that they may extend in radial directions while a cylindrical portion

passi ng hol gofdeé oppbtedi oh sabéneeki pdeteah BEr khed %Bliéiyﬁ BHAl ﬁ&iaag Pass;

and three or nore supporting piece passing openings through which sai
supporting pakleg hdssaicybihdeycaiinppasioar prévideddttietedn daNsicUQUS .
relationship in said netal disk, whereby said pulley and said netal disk
are integratedfiguibacdoh ahlatr ity meassurrsmd g [bese opombien safporti ng

pi eces of said pulley through-individually opposing ones of said supporting’
pi ece passi sgidpehafgsand fairthen dasiitheemdor orexe nguepdrtprg ey by a
predetermned angle relative to said netal disk, and in which each of two
or nore of piegesufpsmedngtpiesad Hatervaksritnier epunrfererthl whil e said
metal disk has a plurality of engaging holes forned éherein I.n E :
cor respondi Adrestionoeshias Mtt%__ﬁﬁ’f’tgﬁltea‘t?éfgtﬁfbo?‘f NPt R sPhet ween sai d

" supporting piece passing openings, such that the. opposite side edge
portions of sé&éh-"&-l"_f‘ﬁé'qﬁ?ﬁ'urﬁ?d’t s ®N5 3‘?@" pﬁ’bet,;ésfn%y?’béemf in

radial directions while a cylindrical portion passing
hole through which sgid_cyiindrigﬁ; p9ftio$ of said
pulley can pa§§ §hd three or mOre:sﬁﬁpottiﬁg pieéé ' or '
passing openings through_ﬁhich s§iq sﬁpéorting pieees of
said pulley.Can pass are fpfmed iﬁ 3 ¢9gtigﬁ6us
relatibh#ﬁip in:said.metal,disk, Qhefebj said pulley and
said metal disk are intégr#téd.witﬁ each other by
péséing]séid’thféé;or mdre'suppsrting'pieces of sﬁid
pulléy'through individually'ODposing ones of said
supbortihg'piece‘paSSing'dpénihgé of said metal disk and
fotating'séid pulley by a predetermined angle relative
to said metal disk, :énd'iquhich'“ﬁ
eaéh:dfltﬁo or more of said supporting pieces

has a bifurcated configuration while said metal disk
has a p1ura11£y_of engaging holes formed therein in
A correSpbnaingifeiétionship'to the~bifﬁrcated supporting
pieces between Séid”Supporting-pieég;péssing;openings

h such that the oppOSiie'side edge'pbrtions-of gach
of.the bifuicated Supporting.piéces'may be

resilienfly-contacéed with the opposite edge portidns



(1

resiliently contacted with the opposite edge portions -6- of a
correspondi ng one of said engaging holes, and at |east one of (A) each of

t he opposite side edge portions of each of the bifurcated supporting pieces
and (B) each of the opposite side edge portions of each of the engagi ng

hol es has an _inclined face formed t hereen6fer causing conponents of force

of .a_contacting pressure of the resilient contact to be exerted '
siﬁubtaneously in a circunferential direction and an axial direction of

sai d shaft. Wdh & horidespdiding dn@0Rifadai®) eHREFHE HdledGeangach of the
bi furcated supporting pieces and one of the opposite edge portions of the

engagi ng hol e;atWhigdst orondact By ®aéh bbethef vppakedesepper edge pi ece has
-conponents of force acting in a circunferential direction and an axi al
direction of tgurtiafd cfueaich bife tihec bifed datesd gupporddegopitbesoppdsite
si de edges of the bifurcated supporting pieces or the opposite edge

portions of ths) eewbﬁw@bﬁq&sit&ﬂaeceigeomﬁian@foﬁ edcteofi ther engaging
mai nt enance of a firmy coupled condition between the synthetic resin

pul | ey and t hengTebahasdas kinchirbdt fscef forted thexsoadfaronalising carpondnts
mai nt ai ned even after the fly-wheel undergoes a severe tenperature
envi ronment al - efsforceB®fi desontastinghpRessafiefothe resilient
| contact to be exerted simulténeously in a
circumferential directioh'and an axial direcﬁion of
' said shaft. | |

With the flf—wheelgva-qontacting_pressure_betwegn
‘each of the bifurcated supporting pieces and.qne of the
opposite edge portions of the'enzating,hole; which is
"contacted uith the bifurcated Supportind piece has
components of force acting-ih a circunferentiai
direction and an axiai directioh of the shaft due to the
inclined faces provided on the opposite side edges of
the-bifnrcated supportin: pieces or the opposite edge
portions of the enzasing holes. Such compbnents of
force assure maintenance of a firmly coupled condition
between the synthetic resin pulley and the metal disk, B
and the firﬁly ééuéled é@nditioﬁ Cah be maintained eveﬁ
after ﬁhe fly-hiéel ﬁndergoes a severe.temperaigre
environmental test. Besides, such # high.degfee of

accuracy in dimension as required in a conventional fly-

wheel is not required.



accuracy in dinmension as required in a conventional -fly- wheel is not ,
rrequir ed. -7- Preferably, each of the inclined faces consists of- a first,
portion having a predeterm ned inclination angle with respect to a pl ane ‘
perpendi cular to the shaft, and a second portion formed in.a contiguous

rel ationship to the first portlon and havi ng anot her predeterni ned
inclination angle smaller than the predeffermined inclination angle of the
first portion so that, when the pulley is rotated relative to the netal 5 _

disk in order to a [ et h ter, until the blfurcated it
. ﬁ?@?@kgbig, EQERRL £t Qnb ?Pﬁigned %aceshgpg istg,

supporting pieces cone to t 05|t|ons of g engagi ng

bi furcated: sgpROEE +8¢ Bb%@@%n”ﬁ&vqg ?Eba@%@rBQBbg.Xngpgng!Eg tlcaIIy

with respect to the engaging holes 0 a synergetic ect o

resilience QﬁglbewbtﬁUfggbedtsuapgrbqggepbggsgna@guggg ggcggg portlons of
the inclined faces. A specific enbodinment of the present invention wll now

be descrlbedhaﬂtdesﬁdlab;emaud0boeta6ﬁ|QoWhEH ﬁﬁf&r%BﬁQ1thth acconpanyi ng
draw ngs. BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 is a perspective view of
a fly- mheelrehahnoashepbtedthenﬂmrsonpehoﬂbﬁgaadphaﬁehgedneﬁheéI”Ent of the
present invention; :
predetermlned inclination angle smaller than ‘the
predetermzned 1ncllnat10n'angle of-the-f1rst portien so.
that, when the pulley is rotsted'rélstive to the metal
disk in order to assemble the former to the latter until : 'QJ
the bifurcated“suppgrting pieces come to. the pbsitions'
‘of the engaging holes, the bifurcsted;sﬁpporting pieces
may be positiohed*rapidlyfsnd automatically with,respect_
to thelengéging'holes'due~to a synergetic effect of the
resilience of the bifurcated supborting pieces_and the
' second portions of the inclined faces..
A specific embodiment of the present invention
will now be described in detail by way of example with

referenee to the abcompanying~drawings.=:

FIG. 1 1s a perspectxve vrew of a fly-wheel in ‘an
assembled cond1t1on showxng a preferred embodlment of
the present 1nvent10n, |

FIG. 2. 1s a fragmentary persreetlve view of the

fly—wheel shown in FIG. 1;



. .
FIG 2 is a fragnmentary perspective view of the fly-wheel shown in FIG 1;
-8 FIG 3'is a partial sectional view, in an enlarged scale, taken al ong
bine I'lI'-11l of FIG 1; FIG 4 is a partial sectional view, in a simlarly
enl arged scale, taken along line V-1V of FIG 2; FIG 5 is a viewas
viewed in the direction indicated by an arrowmark Vin FIG 4; FIG 6 is a
view simlar to FIG 3 but showi ng a fly-wgeel according another enbodi ment
of \the present invention; and FIG 7 is a fragnmentary perspective view
showi ng a conventional fly-wheel. DETAILED DESCRI PTI ON OF THE | LLUSTRATED
EMBODI MENTS. Ref erri ng #iliGst 3t dsFeGpartiad Becitiemali yielwgwinaahl y- wheel
according to a preferred enbodi nent of the present invention. The fly-wheel
shown i ncl udes #njarized Btalmde takea slongetliiner ddilrIIdndfa FdiGsk 122 f or nmed
froma nmetal by press work and integrated with the pulley 11. A shaft 13
whi ch nay serve as a cHp§tad dBapt PAStigdceertiodgli yigveedRep bore (not
shown) of the pulley 11. The pulley 11 has a cylindrical portion_14 forned
in such a confi@&P&ﬁ' ﬁyiﬁ€ﬂé6ﬁ99h395h9’n§?ke“ along line IV-IV of
| FIG. 2; | | | '
FIG. § is a view as viewed in the direction
indicated by an arrow mark V in FIG. 4;
FIG. 6 is a view similar to FIG. 3 but showing a
'¥3  _ : fly-wheel accofding another embodiment of the present
‘invention; and
FIG. 7 is a fragmentary perspective view showing
a conventional fly—whee;.

' Referfing first tp-FIGS. 1 to 5, there is showﬁ a
fly-wheel according.to a bréférred embodiment of the
present invention. The fly-wheei shown includes a
pulley 11 made of a synthetic resin, and a disk 12
ﬁﬁf' fbrmed from # metal'bQ press_work and iniégrated with
_the pulley 11. A shaft.13.ﬁhich may serve as a capstan
| éhéft'is_force fittea in a center bore'(nét shown) of
.the puliey 11. fThé'pulley 11 has a cylindrigal portion
.14 formed in such a configufatidn thereon that it may
surround a base portibn of the shaft'la. ‘The pqlley 11

further has a pair of éunpofting pieces 15 in the form-



surround a base portion of the shaft 13. The pulley 11 further has a pai.r t
‘of supporting pieces 15 in the form -9- of flat plates or tongues and a .
pair of bifurcated supportihg pieces 16 fornmed alternately- at . P
circunferentially equal intervals of 90 degrees on an outer periphery of an™
upper end portion of the cylindrical portion 14 such that they may extend

in radial directions Meanwhile, a-gybigdrical portion fitting hole 17 is
perforated at the center- of the netal "disk 12, and four supporting piece
passing openings 18 are fornmed at circunferentially equal intervals in the"

met al di Sko#2fhBt2pG8RbEIERU i hi,p Wt Ladeical portion
fitting ho?g f%?tTﬁgQgﬁFiEgrﬁggﬁh%%rgﬁgnalgkgf Pﬁe%§EPFg§%%? can be fitted

in the cyl sagpbeeingopieeBsf bt faenBal 81¢drahtklly getal disk 12 while the
supporting pieces 15 and 16 of the pulley 11 can be passed through the

supporti ngepreanfpeenitiglapceiqngl idtervals oFt 80 degkedd. ohhanmetal di sk
12 further has four engaging holes 19 fornmed in.the netal disk 12 between
t he supporoubgrppeciphesyi of apenppgs &f8d paeckioh bfiethagagi ng hol es 19 has
a rectangul ar configuration corresponding to the bifurcated supporting
pi eces 16 eylindrigailnuertdbnpddt sughlthet theypmheyxténd Anpair of snal
| over radial directions. Meanwhile, a cylihdrical portion

fitting hole'17 is perforated at the center of the metal

disk 12, aﬁd fouf_Supporting.ﬁiéce paséihg openings 18

are formed at ciréumferehtially'eQual intérvals in the

metal disk 12 in a cohtigﬁous relationship to the

cylindrical portion fitting.hdle 17."'fhe cyiindrical

portion 14 of the pulley 11 can be fitted in the

cylindrical pdrti¢n:fitting:holé 17 of the metal disk 12

ﬁhile thg supporting ﬁieces 15 and 16_6f.the pulley 11
.can'bg_passed through the supporting.piéce p#gsing ' |
_6penings 18 of tﬁe-metgl disk 12.

Tﬁe metal disk 12 fnrthgr has féur quaéing_holes

19 forméd in the metal disk 12_betweén the supporting *g;ﬁ
piece passing openings_lS} Each of the ghgaging hqles |

19 has a réctangula:.configur;tiop corresponding to the
bifuréated.sgppogting_pieces-16 of the cfliﬁdricai

fo:tion 14 of the pulley 11. .A pair of smali lower-

projgctiéns 20'arg pfovidéd at_tﬁq:outer radial ends of
_.each of the:bifurcgted supporting pieces 16 and are

adapted to resiliently contact with a pair of



3

projections 20 are provided at two outer radial ends of each of the

bi frurcat ed 'supporting pieces 16 and are adapted to resiliently contact with
a pair of -10- circunferential edges 21 of one of the engaging holes 19
as seen in FIG 3 to prevent further rotation of the pulley 11 and the
metal disk 12 relative to each other. As particularly seen in FIG 3, each
of the bifurcated small projections 20 _of,4t he supporting pieces 16 has two
-dittbrent but contiguous inclined faces 2 a and 22b formed thereon. The
out é&r or upper inclined face 22a is forned ‘adjacent a circunferential side

face of the' bid sk sk SRR tddie &I 2C & £1@nan ¢ Mah Ak ndaGlinke ok sangl e of
.70 to 75 degrees with respect to a plane perpendicular to the shaft 13
while the innais Wedrl FIG! inad paesreazh fug therTedtiat idnC @Ft it@leous

rel ati onship to the upper inclined face 22a and has an inclination angle of
about 45 degr gesllefhelrl tdral ihd aethll alickt 1@ metlalt idies kol 2ahe oithexuch an
assenbl ed condition as seen in FIG 1, the upper inclined faces 22a of each
of the bifurcated sniid pardjiectliagly B@ear dnh&lI&.i 3,peeshuod chet act with
the circunferential edges 21 of an engaging hole 19. A pair of inclined
recessed facedifurgatead mmed lopndieatdons %iosl@flzh&djsmttins pPieces

Circunferentfﬁéj&as two different but contiguous inclined faces 22a
and 22b formed thereon.. The outer or upper inclined
face 22a is formed édjacent.a 6ircumferential side face

o of the bifurcated supporting piéce 16 and has an.
inélinétion angle of 70 io 75 degrees with respect to a
plaﬁé perpendicular to thé shaft 13 while.the inner or
lower inclined face 22b is formed'in a contiguous

' felationshiﬁ to the upper inclined face 22a and has an
inclinatioh angle of about 45 dégrees. When the pulley
‘11 and the metal disk 12 are in such an assembled
condition as seen in FIG: 1, the upper inclined faces
22a of each of the bifuf&éted small projéctions 16 are
§§¥ o held in pressuré_cdntact with the circumferential edges
21 of an engaging hole 19. .

'A.pair of inclined recesée& faces 23 are formed
on the ﬁetal di$&=i2 ad jacent the cirqumférentially
opposite_wallé of éach of tﬁe suppﬁrting piece.passiﬁg
oﬁeniﬂgs 18._ Eaéh of the inclined recessed faces 23 is
inclined in a circumferential direction at an |

ihclinatioﬁ angle of about 45 degrées with respect to



{
opposite walls of each of the supporting piece passing openings 18 Each of
- the inclined recessed faces 23 is inclined in a circunferenti al diTectipn
‘at an inclination angle of about 45 degrees with respect to - 11 -~the @
pl ane perpendicular to the shaft 13. In integrating the synthetic resin
pulley 11 and the netal disk 12 |nd|V|duaIIy havi ng such constructions as
descri bed hereinabove with each other, &t =first the metal disk 12 S .
manual | y oper at ed to nove axially dommmardly passi ng the supportlng plecgs
15 and 16 o the 11 _t.hrough up I.Nng,.pi ece passing openings 17
and fittingiPﬁep& Pln ¥F@§Pd68pﬁg6nk tgf gﬁé%ﬁugﬁéy 11 into the =
cylindrical pOftIO& 3§93Qqh§ tZeOerQﬁeQ$EakegﬁﬁkP3§lfiTQ?na gfter t he

metal disk 12 is recelve on an as 888n |n FI G

3, the pU||%XelﬁetilrQHQKGQZrQhﬁ&b!ﬁuﬁ?l&hﬁaqghalsqbﬁkcogstrhgegoﬁg

rotation of the pul 11, the: supporting pleces 15 and 16 are gu

the inclinedgr aeaes%eaaaes-eaaa%vbhezmt 8hcdli dkhés,t ategeane themt he
supporting piece passing openings 18 while being reS|I|entIy defornmed in

upwar d dirembkcalsdiganieqiennbyualdyecopepdtedces abvehaxsably proj ections

24 of the flat -plate-formed supporting pieces 15 and the end | ower

proj ecti onsdsénehrdiy batsnugteﬂesspppbrtmgg_p;eces,1a_and 16_9f
the pulley.ll thfough_the_supporting piece_peSsing
onenings lf?snd fitting the cylindricsl ooction 14 of
the pnliey ii into the'cyiindricsl portion fitting hole QJ
17 of the.metal ¢isk_i2; Then, after.the metal disk 12
is received on:an uppe:.face.of the_puiley 11 as seen in
FIG. 3, the pulley 11 is rotated reistive to the metal
disk 12. Upon such rotat1on of the pulley 11, the
supportlng p1eces 15 and 16 are gulded by the 1nc11ned
recessed faces 23 of.the metal disk 12 to escape from
the suppofting ptece passing openings 18 while being
re5111ent1y deformed 1n upward dlrectlons.
Consequently, lower end faces of the small proaect1ons
24 of the flat ‘plate-formed supportlng pleces 15 and the
end lower proaect1ons 20 of the bxfurcated supporting
‘pieces 16 are novw resiliently contacted w1th the upper
flat fsce of the metaL disk 12. As the pulley 11 is
fnrtnef rotated relative_to the metal disk 12 over an
‘angle of.about 45 degrees; the.end.iower projectionslzo

of the bifurcated supporting_pieces 16 are resiliently



pieces 16 are now resiliently contacted with the upper flat face of the
metal .disk ‘12. As the pulley 11 is further rotated relative to the netal_
disk 12 ‘over an angle of about 45 degrees, the end |ower projections 20 of
t he bi furcat ed supporti-ng pieces 16 are resiliently -12- snapped into
two diametrically opposing ones of the engaging holes 19 so that the upper
I nclined faces 22a are resiliently contac %d W th the opposite

ci hcunferential edges 21 of the two engagifg hol es 19 as particularly seen
in FIG 3, thereby conpleting the integrating operation of the.synthetic

n pulley 1 h t d ; C rated cQ dition of
{ﬁzlpupley {1 gﬁgbﬁﬁg ESFEIeg?sﬁ§%%;%fﬁgg%§?upgg agéuppS?tl Bleces 16 of

the cylindricakengagin@nhddesf 10hgoP¥haty thd ﬁ?ﬁeQeEQciq Qdc?ggeg'?ga o
resiliently deformed a Iittle in upward directions as sh y so | i nes

in FIG 3 and byet wesddiefbhyncbht&stied Hith éhandﬁabﬁﬁ?té%' liently
defornmed in circunferential directions such that the bifurcated ends

t hereof may appivevmfeamehtbaheedgebi 2l efashehews ByighwdngdOhotBai gl hges in
FIG 5. Besides, as the inclined faces 22a of the bifurcated supporting
pi eces 16 are particulaply| seem twnFEGt Ghthhehebzlconpietemglﬁhéy opposite
edges 21 of th?ngggggtggg operation of the synthetic resin pulley i1
and the metal disk 12.

In such an infegrated'cohdition.of the pulley 11
and the metal disk 12, the bifurcated eupperting piecee
16 of the cylindrical'portion 14 of the pulley 11 are
held in a condition resiliently deformed a little in
upward directions as shown by solid_lines in FIG. 3 and
by two-dot chain lines in FIG. 4 and also resiliently
deformed in circumferential directions.such fhat the
bifﬁreated ends'therebf may approach each other a little
as shown by two-dot chain lipes in FIG. 5.  Besides,.as
the inclined faces 22a of the bifurcated supporting
A | "pieces'ls are held in feeilient eontact'with'the

-circumferentially_opposite edges 21 of the engaging
holes ‘19 of the metal disk 12, the resilient contacting
force between them is d1v1ded into a component of force

- in a clrcumferentzal dxrectlon and a comnonent of force

in an gxial direction. The former component of force

will prevent the pulley 11 and the metal disk 12 from

rotating relative to each other around the common axis



holes 19 of the netal disk 12, the resilient contacting force between them
is divided into a conponent of force in a circunferential direction and.a

conponent of force in an axial direction. The forner conponent of force
will prevent the pulley 11 and the netal disk 12 fromrotating relative t
each ot her around the conmmon axi s - 13 - while the_ latter conponent of
force wll strongly urge themto closglygcontact with each other in an

o

axial direction.. In addition, since also the flat plate-formed supporti nges
pieces 15 are reS|I|entIy deforned alittle in upward directions as shown

in FIG 3 anthile théllapter econpowerd Of oFosed i1iheepodglyhergel are
contacted under a resilient pressing force with the upper face of the net

al

disk 12, thetlpen| &y dﬂosmnyt@mnﬂ®¢aJwﬂtbkeaehabehefoSﬁlyncaﬁiatted further

strongly in the axial direction with each other. It is to be noted that t

he

speci fic cordiregtiom. that the two different but contiguous inclined faces

22a and 22b are provided at the outer radial ends of the bifurcated

supporting pi eces 150 additionncsineeidvhsanthe Hhatiplaterjoohedhe | over . '

inclined faces 22b js nade noderate is enployed in order to attain a
particul ar f%RRR?%ﬁFnSI?F?ﬁﬂ%l%ﬁﬂ%ﬁe Lionthuidefonmed a little

in upward directions as shown in FIG. 3 and the small
projections 24 prbvidéd_at_the_ends tﬁereof are
contacted under a resilient pressing force Vith the
upper fécg_of the métal disk 12, the pulley 11 and the
metal disk 12 are closely_cdntacted.fufther strongly'in
‘the axial direction with_each other. |
It is fo“be néted'th#t the specific construction

that'the-two different but cohtiguous inclined faces 22#
and 22b are provided at_thg éuter,radial ends of the
bifurcated supporﬁing pieces lslﬁh& the inclination
angle partlcularly of the lower 1nc11ned faces 22b is
made moderate is emploved in order to attaln a

~ particular function. 1In particular, when the pulley 11
.and the métal disk 12 a:é to.be assembled, only if they

_ afe_rotated.relative.to each other until the bifurcated
supporting pigce§ 16 cémegto the posiiions.of the

'.gngagiﬁg holes 19, the bifurcated suppotting-bieceé 16
may be positioned .rapidly gnd aﬁtomatically with_resbect
to.the_éngaging_holes 19;dué to a syngrgetic_effect of

the resilience of the bifurcated-suppofting.pieces 16



and the netal disk 12 are to be assenbled, only if they are rotated
relative to each other until the bifurcated supporting pieces 16 cone to
tthe positions of the engaging holes 19, the bifurcated supporting pieces 16
may be positioned rapidly and automatically with respect to the engagi ng
hol-es 19 due to a synergetic effect of the resilience of the bifurcated
supporting pieces 16  -14- and the inclijed faces 22b. Accordingly, with
t hg_gonstruction described above, the pulley 11 and the netal disk 12 can
be Coupled firnmly to each. other w thout enploying such an additional neans

as adhesi on.  Fyhidh&he tihR) igdd FHddLio2y.ly bear a severe tenperature
cenvironnental test wherein a high tenperature and a |ow tenperature are

periodically and successdot@lihglopeatioch thec @otistghust i desgridiedf f ect for
practical use can be attained. Incidentally, eighteen fly-wheels having the
same construct iabovas ttha pullidye dnizodi ruhvel méeadr idiak dl20wcanvdre
experinental ly produced, and a tenperature environnental test was conducted
for 24 x 8 hourcoupgierdeifiinniey teereadhefather sumhautt emplarinsd miah Arof +85
[err to -20 [err] each for 24 hours. Even after such a severe tenperature
envi ronment al tasktitiemedy meansh@s adhesion. Further, they can - -
suffiéiently bear a severe temperature environmental
tést wherein a high temperature and a low temperature
are periodically and sucéessively répeated.
Accordingly, a very_good.effgct for practidal use can be
- attained. |
Incidentally, eighfgen fly-wheels having the same
coﬁstruction as that 6f.the gmbodiment deséribed above
were experimentally produéed; and a temperature
"environmental test was conducted fér 24 x 8 hours
wherein ﬁhey_were left in fempe:ature environments of
+85 °C to -20 °C each for 24 hours. Even after such a
severe témperature environmental test, hoﬁever, the
gﬁ; codpled condition between the pulley 11 and the.metal
disk 12.were maintained to a satisfactory degreé.
It is to be noted that, while in the embodiment
described above the inclined faces 22a and 22b are
formed on the circumferehtially.6pposite side portioné
of each of the'bifﬁrcated'supporting pieces 16 of.the
pulley 11; they ma& bé prqvide& oihefwise on the

circumferentially opposite edges 21_of the engaging



coupl ed condition between the pulley 11 and the netal disk 12 were
.maintained to a satisfactory degree. It is to-be noted that, while in the »
enbodi nent described above the inclined faces 22a and 22b are forned on the*
circunferentially opposite side portions of -each of the bifurcated
~supporting pieces 16 of the pulley 11, they may be provided otherw se on _
~‘'the circunferentially opposite. edges 21 of the engagi ng - 15 - holes 19.

or else on both of the bifurcated supﬁérr'ng pi eces 16 and the ' [
circunferentially opp05|te edges 21 which are to cont act wi th each ot her.

Referring to FIG. 6 f or ner, dlf n I'n the nodification
shown, a p?illl’ |nc ZL efaé'eg’ %3} &cfé‘&'cr?‘ ns‘ﬂ’mtfrtc‘é'tged S

ti 6 t t d t f
each of 2%525?—%83 i 32‘“2&%%2%&“{& S i RN
those of theiekPaFe ™Y ntaceSwikh ga%hcq,n:hlgq. attained. Wiile in each of

t he enbodi nents descri bed above the supporting pieces 15 and 16 and the
engagi ng hol es 19parerpiay ded Faach 6y theuforkdey moMi fieariew dad each by

three or nore. Meanwhile, the bifurcated supporting pieces 16 should be
prOV|ded bghlown .0r I#DAMe modification shown, a pair of inclined
faces 25 are prov1ded not on bifurcated supportzng
pieces 16 but on the circumferentially opﬁosite edge
portions of each of engaging_holé§'29; Also with the
construction,.similar effects to those of the émﬁddiment
of FIGS. 1 to 5 can be attained. |
While in each of the.embbdiments described above
the supporting pieces 15 and 16 and the engaging holes
19 are provided each by four, they may be prov1ded each
by three or more.
Meanwhilé, the bifurcatéd supporting pieces 16

should be provided by two or-mére;:



- 16 - *CLM S* CLAIMs: 1. A fly-wheel wherein a synthetic
resin.pulley and a netal disk forned by presswork are integrated with each
ot her with a shaft force fitted in a center portion of Said pulley, and
said pulley -has a cylindrical portion provided thereo

configuration that it may surround a base portion of I‘m mgmm“mmurther
has three or nore supporting pieces formekbat equal |n »ervals Im
C|Rgunferent|al direction on an outer periphery of an end portion of said
cylindrical portion such that they may extend in radial directions while a

cylindrical p&%ﬁmapassi ng hol e through which said cylindrical portion of
"said pulley can pas$s and three or nore supporting piece passing openi ngs

through whi ch said s pportl piec f said uIIe can, pass, are formed in
a contiguous relatio ﬂ ﬁ %fe?ﬁ’s'k Sr ’s"al’EFﬁJ’Lﬂ IRHALEH said
metal disk ar te d %ﬁﬂ qSaid e nor e

supporting pi :acﬂéis] 0 g';aﬁ'dﬂ l{] rou d‘:'S \FI yreop"ﬁlotsel rg?‘etoe(#(’as of said

'supporting pi G h RAKH r&y&qemmﬁ @fsmeﬂ mt@é . fistedth | rapt@éd sai d
pulley by a predetermned angle relative to said I n whi ch
~each of two Orde%rﬁrpfotS%'ﬁcﬁ'-ﬂ?ﬂqfé# NGrd &Y pulley has a
| cylxndr1cal portion provided thereon in such a
'configufation that it may surround.a ba;e portion of
said shaft and further has'three or more supporting
_pieces formed at.equal inter?als in a circumferential
direction on an outer periphery of an énd portion of
séid'cylindrical pp:tion such that they may éxtend in
radial diréctions while a_éylindrical'portion passing
hole through which said ;ylindrical pertion of said
pulley can pass and three or more supportxng pxece
pass1ng openings through wh1ch said supporting pieces of .
said pulley can pass are formed in a contiguous
relationship in said metal disk, whereby said pulley and
-@gf said metal diék a:e.integ:ated with each ofher by
passing said three or more supporting pieces bf saia
pulléy through individually bppdsing'ones of said
supporting biecerpassing openings.of said metal disk and
rotating sgid pulleyjby'a prgdetermined gnglé relative
‘to said,metgl disk, and in whichh_

each of two or more of said supporting pieces



11111111111111111111111111 -17- *C LM S * has a bifurcated

configuration while said netal disk has a pl uratity—of—engagi-rg—hel es .
formed therein in a corresponding rel ationship t ﬂgmblfurcated supportlng

pi eces between said supporting piece passing ope Hﬂ
opposite side edge portions of each of 5 e bifur pleces may

be resiliently contacted with the opposi e “edge portions of a correspondi ng
one of said engaging holes, and at |east one of (A) each of the opposite . . -
si de edge por hasna bifuscated coefigenatiordwbipgosaidgnetabesisind (B) each
of the opposite side_edge portions of each of the engagi ng hol es has an

i nclined facehFérﬁeﬂlﬂﬁé¥b ¢5repgaging kokponfarmedf therein oin a
contacting pressure of the re5|g|ent coptact to be exerted_ simultaneously
in a C|rcunfePeﬁPFﬁFsB?P@t?QOEe Hl%ﬁs%kPaP°dF?%cP%E#F%ﬂt%Qu%PEPQ§t1n92 A
fly-wheel as set for%h in cla ‘wherejn each of the inclined faces

consi sts of aPfPFEE BEFYeeR $&: nﬁuﬁp‘bpéﬂ%‘3ePh?ﬁ%dP?%%W?laQE’WWﬁgl e with
oo BRSHRRRORE) ohabelfFlder St ndREudd TR L0,
predeterm nedgenghl ”E‘Rkurcé‘ﬁgé sGPBoLELng NBle&8l dnby 4SSt €7 M ned ' :
resiliently contacted with the opposite edge portions
of a corresponding one of said engagino holes, and
at least ohe of (A) each of the opposite side edge
portions of each of the bifurcated Suppotting pieces and
(B) each of the opposite side.edge portions of each of the erigaging
holes has an inclined face formed thereon for causing components
of force of a contactingipressure of theuresilient_’
" contact to be exerted slmultaneously in a
circumferential direction and an axial'direotion of
said shaft. '
2. A fly-wheel as set forth in claim 1, wherein
eaoh of the inclined faces consists of a first portion -
. having a predetermined inclination angle with |
'respect to a plane oerpendiéular'to said shaft, and
‘a secohd pottion'fothed in a contiguous relationship
to said first portlon and’ hav1ng another predetermlned
lncllnatlon angle smaller than said predetermined
inclination angle of sald first portion so that,

‘when said polley_is rotated relative to said metal



i nclination angle of said first portion so that, when said pulléy S
rotated relative to said netal 11111111111111111111 111111111111
£18- disk in order to assenble the fornmer to the latter until said

bi'furcated supporting pieces cone to the positions of SH WMW
said bifurcated supporting pieces nmay be positioned rap ”] I ﬂ
automatically with respect to said engagigag holes due to a syderget *

ef{ect of the resilience of said bifurcated supporting pieces and sald
second portlon§§ stantlally as

of d | d f wheel
her ei nbefore d 5*i§3h°%92% kgféFéaggaFo%hSn?°59¥§hB&ﬁtbﬁ #hee ﬁcconpanylng

draw'ngs. until said bifurcated supporting pieces come to the

stitions'of said engaging holes, said bifurcated
supporting pieces may be positioned rapidly and
automatically with respect to said engaging holes
due to a synergetic effect of the resilience of said
bifurcated supporting pieces and said second portions
of said inclined'faces.

N\ 3. A fly-wheel substantially aé hereinbefore

| déscribed with reference to, and As showh'in, the

accompanying drawings.




