2201224 '\1- ROTARY STRUCTURAL MEMBER BACKGROUND OF THE | NVENTION 1) Field
of the lrivention Thi,s invention relates to a rotary structural nmenber of
the presg fitted shaft type wherein a rotary 5 shaft made of a synthetic
.resin matérial is press fitted in a rotary body nmade of the sa

different synthetic resin material in order to nechanically co ke{]t'h@Q[,
‘former to the latter. 2) Description of the Prior Art 10

tConventional |y, nost of rotary structural nenbers for which a very high
mechani cal strength is not required include a rotary shaft and a rotary
body nmade .of one or different gyrtddietdtriGigaaiMaER S and press fitted
one in the other in order to couple--them-I15-——Representative of such
rotary structural nenbers wherein two bodies are nmade of one or different
synthetic resin materials and are press fitted one in the other is a reel
shaft of a tape recorder of (ENCHGROUND eOF VIHE IMMENBIONel shaft nornally
i ncl udes a drive shaft nade 20 of a synthetic resin material, and a reel
driving nenber made of the sane or.a different synthetic resin material and

coupled to the drive shaft. In such a conventiona
1) Field of the Invention

This invention relates to a rotary structural
member of the'press fitted shaft type wherein a rotary

5 shaft made of a synthetic resin material is press fitted

N in a rotary body made of the same or a different
synthetic resin material in order to mechanically couple
the former to the lattgr.

2). Qggégip&ion of the Prior. Art

10 - Conventionally,'mpst of rotary structural members
for which a very high mgdhanical strength is not
required -include a rotary shaft gnd a rotary body made
.of one or different synthetic resin materials and press
fitted one in the other in order to couple them.

Ly 15 Representative of suchfrotary structural members wherein

two bodies are made of one or different synthetic resin

materials and are press fitted one in the other is a

‘reel shaft of a tape recorder of the cassette type.

Shch a reel shaft normally includes a drive shaft made
20 of a synthetic resin material, and a reel driving member

made of the same or a different synthetic resin material

and'coupled to the drive shaft. In such a conventional
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-2- reel shaft structure, the driving shaft is press fitted in a fitting
hole fornmed in.the drive shaft and having a snall er dianeter than the. drive
shaft. However, such a conventional rotary structural 5 menber of Lhe
press fitted shaft type as described above has follow ng drawbacks. In
particular, where two different parts made of one or different .synthetic
resin materials are coupled to each other by press fitting, creep

def ormation readily appears and a hol df n§ force 10 bet ween the two parts
is lost in arelatively short time conparing with two different parts nade

i al | h oth
et PﬁgorTﬂla]; fﬁ e £F SendBiite ! ond eV Ee o TS sgf’e%r%l{spi:élfsm gh
I I Howgy e f|tt| for natural ly
d2¥2r| or at es the opera‘ggl I]}ﬁiy rﬁé%ﬁ% mprgggskgé f'lfxtslf h%%'é ‘gehﬂ'”ﬁle press

fitting for i diotiinies el ¢ifd S@rfvé)rm?mthat a crack appears in a
tubul ar section in which a fitting hole 1s formed or that the creep

deformation 20  affdevdiesSsddH td NEhi Ve PCLER Ll A Sth AP dHRuSOMLRT Y,
resulting in deterioration in the hol di ng force betmeen the two parts in a
short tisme. dembdy SoﬂT&m’ErpreaséiOfWEd WHE £ € Of Ppe/ 4 rAedd¥ Bbed above
has following drawbacks. Ig particular, where two
different parts made of one or different'synthetic resin
materials are coupled to each other by press fitting,
creep deformation readily appeafs and a holding force o
10 between the two parts is lost in a'reigtively short.time
comparing with two different parts made of one or -
differenﬁ metal materiais and coupled to each other by -
press fitting. Therefore, a press fitting force is
normally set to a rather high'level.[ Howevér,'such a
15 rather high press fitting force naturally deteriorates
the operability in such press fitting. Besides, if the
press fitting force is too high, it may.raise a problem
thgt'a crack appears iﬁ a tubular section in which a 2
- fitting hole is formed or that the creep deformation
20 aftér préss fitting is accelerated on the contrary,
resulging in deterioration in the holding force between
the two parts in a short time.
| In this manner, a conventional rotary structural
‘mémber wherein two parts are made of one or differént

25 synthetic resin materials and are coupled to each other



menber wherein two parts are nade of one or different 25 synthetic resin
materi al ¢.and are caqupled to each other -3- by press fitting. presents
problenswthat it is- lowin reliability in the press fitting coupling where
.the press*fitting force is low and that:- on'the contrary where the press
fitting force iss raised to inprove the 5 reliability of the coupling, the
operability in.press fitting is deterioratgd or else the creep deformation
cof the menber is.accelerated, resulting in“deterioration in the reliability
of the coupling. Any way, such a conventional rotary structural nenber is

defective in P e I ' I iealiel ity ;N e;oouplin
bet ween t he t&gypgﬁggg'gikkgﬁg EEE$EE¥F gﬁ%?&&glkﬁgg é%yégjégg'ég tﬁe °

present invent;ONiARiPieyi fif 8héOpRk¥sSEideingabolRIRay QherBetheess fitted
15 shaft type which can attain a press fitting coupling of a high

reliability bepyges tietpagtsorber eaf loki Bndatheg suchher ebherargs

descri bed above which arise fromthe fact that the two parts are made of

one or differewhesynthetpresasfithhhgrfakee 28 raised toAdmprdivegthe the

i nvention, there is provided a _

5 reliability of the coupling, the operability in press
fitting is deteriorated or else the creep deformation of
‘the member is accelefated, resulting in deterioration in
the reliability of the coupling. Any way, such a
conventional rotary structural member is defective in

10 'that_it_is generally low in reliabiliﬁ& in the coupling

between the two parts.

SUMMARY OF THE INVENTION

It is an object of the present invention to

prdvide a rotary structural member of thé press fitted

.15 shaft type which éan attain a press fitting coupling of
a high reliability between two parts thereof eliminating
éuch problems as'describé& above which arise from the
fact thai_the two parts are made of one or different
éynthétié rESin'ﬁatefial$. |

20 According to the invention, there is provided a
rotary'structufal'mémber'wﬁich comprises a_rot#ry shaft
made of a synthetié resin maﬁeriél,'and a rotary body
made of the samé or”a different syhthetic regin material

having a fitting hole formed therein in which said



rotary structural nenber which conprises a rotéry shaft made of a synthetic
resin nater!a},hanq a ro}a[¥.bodﬁ Pmﬁacﬁ Bh?hsanp or awﬁ!fLerepé.S%EEQeticr
resin material having a fitting hole forne erein in i ch sai T4
rotary shaft is press fitted, at |'east one projection being provided either
on an inner peripher% of said fitting hol e of said rotary body or on an
oyternferipPE??TEN ? ?ét[bEaPye§Eaf},tﬁﬁeréFp:§aF§dBP8jEEPﬁ?ﬁti§?a FI
circunferentia el on ri avi ng opposite ends circunferentia

- spaced fron1%%iﬂ¥oPﬁ8Vg3§§t%?t fE PBtgPyQEHSFtPﬁgéPﬁééﬂ pfe88id; i ¢ ed ?nto
the fitting pple.forped in_the,rotary: bo stress which,is caused by the
pressure | ?{PﬁaggsfF?Ef?nafcaﬁasnff’%gx' %aly or R A8 B}[‘SFECtPIFSﬁPgEr?’h?. |
rotary sha r - _ n : r ion-will firs
appear at a %gr?%gﬁ %?gsﬁé ggg%%é?%ﬁ??g%ﬁt%ax i@%%sﬁgqugj t on contact s
and wi.ll cau | A 90 ' 3Nt 1t n A ordi ngly,
the.r%tary b%s§£§ﬁ58%ﬁg€$%%g?y&¥gHbEQeghg$P g?ggggu%?éggﬁﬁeaeﬁagyalIy )
bi t'i ng condi £j pRufleerbAtiNE1P SpEREA QFPhh%aEhobﬁﬁEan- A specific

enbodi ment of the present 1 nvention w now be .described in detail by way
of exanple with After the rotary shaft has been press fitted into

the fitting hole formed in the rotary body, stress which

is caused by the pressure for press fitting concentrates-

10 6n the projection on the rotary shaft or the rotary body.
Consequently, creep deformation will first appear at a o’
portion of the counterpart with whidhutﬁe projection
contacts and will cause the projectidn'to bite into the
counterpart. Accordingly, the foféry body and the rotary

15 shaft are coupled in a mutually biting condition dﬁe-to
the presence of the projection.

A specific embodiment of the présgnt invention will
now pé described in detail by way of example with

reference to the accompanying drawings.

20 _
BRIEF DESCRIPTION OF THE DRAWINGS
FIG.1l is a longitudinal sectional view of a reel
shaft to which the present inventipn is applied;
25 ~FIG. 2 is a perspective view, in a rather reduced

scale, of a drive shaft of the reel shaft of FIG. l; and
FIG. 3 is a plan view of the drive shaft of

FIG. 2.
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r'eferenc"e to the acconpanyi ng‘drawi ngs. 20 BRI EF DESCRI PTI ON OF THE
DRAWNGS FI1 G 1 is a longitudinal sectional view of a reel shaft.to which"

t:he pres.e.nt i nvention is applied; 25 FIG 2 is a perspective
.view, in a rather feduced scale, of a drive shaft of the reel shaft of FIG
1; and FIG 3 iis 'a plan view of the drive shaft of FIG 2. -5- DETAI LED

‘DESCRIPTICN OF THE | LLUSTRATED:- EMBODI MENT Referring first - to FIG 1, there
tis shown a reel shaft of a tape recorder -ofs the cassette type to which the

present invention is applied. The reel shaft shown 5 i ncludes a drive
shaft 1 made of a synthetic resin material, and a reel driving nenber 2
made of the same RETALLEDX DESORIBLION-(QF THEILLESTRATED XH to the
(irll vedshaft 1 by press fitting. The drive shaft 1 includes a shaft section
and a gear section 12 Neanwhi | e, e eel dr|v1 ng menber 2
i ncl udes a tubul ar se&qf&Frfé‘garfd'réth%@fé:é‘c Wﬂaﬁ ze2tion
13 has a bore or, fltti ol e 21for 1 re|n The lis
press fitted H‘?htantle t{l% Iﬁaolree"é’f I o U addle eat "l

the present 1nvent10n is gpplied. The reel shaft shown
5 includes a drive shaft 1.made of a synthgtic'resin
material, aﬁd a reel driving mémber 2 made of the same
or a different syntheﬁic:fesin material and coupled to
\ the drive shaft 1 by.press fitting. .Thé dfive shaft 1
1ncludes a shaft sectlon 11 and a gear section 12.
10 Meanwhlle, the reel dr1v1ng member 2. 1ncludes a tubular
| section 13 and a blade sectlop 14. The tubular section
13 has a bore or fitting.hole 21 formed therein. The
shaft gection 11 is presé fitted_in the fitting hole 21
of the tubular éeétion_ls to couple the drive shaft 1
15 and the.réel driving member 2 to each.othgr.
| Three projections 15 are fo:med iﬁ_a
éir?umferenﬁially equidistantly snged'and_discontinued
(N relatiohship'on an outer ﬁeriphery of the shaft section
11.of the dri?e shaft 1 at an intermediate heighf, that
20 .1s, at an intermediate position in a direction of an
| axis of the shaft sectlon 11, and extend or are |
elongated in a c1rcumferent1al direction of the shaft
secfion li as shown in FIGS. 2 and 3 so that they are

each formed as a circumferentially extending rib having



of the tubular section 13 to couple the drive shaft 1 15 and the reel
driving nenber. 2 to each other. Three projections 15 are fornmed in a-
circunferentially equidistantly spaced and di scontinued rel ationshi p=bn an
outer periphery of the shaft section 11 of the drive shaft 1-at an

I nternedi ate hei ght, that 20 s, at an internediate position-in a
direction of an axis of the shaft section 11, and extend or are el ongated
inacircunferential direction of the-shaft section 11 as shown in FIGS. 2
and 3 so that they are each formed as a circunferentially extending rib
“havi ng -6- opposite . ends circunferenfjally spaced from each other. o
Accor di ngl y°PR Eﬁa?’fd%e%’t’?‘b‘ﬂ"gir%‘?t’tﬁtiﬁr? °§&a§f°‘1 each atherriied in

t he tubul ar, section 13 of, the reel drjving e[, 2 with th ojections 15
of the for dscerafiery, ind "Ere £E aettipET1 FCP hnf, 4hiler8RsflChng hole 21
of the latter. houl e; ,n0. 1d0e Lectignsel r own in a

r at her exag’g%r%%%sdgf or mgelcg ﬁéﬁglﬁ‘{;%&%éptﬂg‘??iggt li.ng éﬁe?’é tg?éﬂgeneral |y

~on the ordejr Ofi R Hmberd FMhidh the projedlifnkNes5CoPSthyCebpRegescribed
above, the projections 15 mnIT be acted upon by _ﬁlgﬁer ?orce t han

5 contacted with the inner periphery of the fitting hole
21 of the latter. It shoﬁld be noted that the
projections 15 are shown in a'father exagdetated férm in
FIGS; 1 to 3: their actual hgighﬁ islgenerally.on the
order of sbout 0.1 mm. _ ._ - N,

10 _ | With the.consﬁruction describéd'ﬁbOVé; thé'
projections 15 will be acted updn by a higher force.than
any other portibn gf the.shaft'séctibnlll of the drive .
shaft 1 after'the shaft section 11 ié'pressed fittéd.
The force will in turn acl as a reactive force upon

15 .porhions of the inner periphery of the fitting hole 21
of the tubular section 13 of the reel driving ﬁémber 2
with which the projections 15 contact. Consequently,
creep deformation is pfoﬁoted at the contact portions of \/
.hhe.lnper periphery of the tubular éection 13.witﬁ the

20 prdjeétibns 15 so that such a condition will be reached
wherein the projectioﬁs i5 bite in the tubulﬁr'section
13. Accordingly,_the shaft sectlion 11 and the tubﬁlar
section,13 arefcoupled to each other in a mutuéily
biting condition.

25 In Lhis manner, provision of the projeétions 15

oh -



any other "portion of the shaft section 11 of the drive shaft 1 after the
shaft section 11 is pressed fitted. The force wll in turn act as a

r.eacti veforce upon 15 portions of the inner periphery of the fitting
.hole 21 of the tubular section 13 of the réel driving member 2 with which"
“the projections 15 contact. Consequently, creep deformation is pronoted at
‘the contact portions of the inner perlpher of the tubular section 13 with
st he 20 proj ections 15 so that such a condition will be reached wherein
the projections 15 bite in the tubular section 13. Accordingly, the shaft

section 11 and, the fy %%%[ %?cotxlﬂh]b?h a\F@ fé’#&éﬁ%&%fﬁf@r@ﬁ@?&eﬂ#é‘s he

mut ual |'y bltlng ‘ondi S manner, provision

projections 13 ¢ giprefittsSh Hﬁﬁ%} HEt Bl APOSEL oh 0181 4£ CEt

degrees at di erent portions o tubular section 13 of the reel driving

nenber 2, and g efrBiny ddiber | Htidonsdduedtipethéiswastalit 1 and
the tubul ar section 5 13 of the reel driving nenber 2 can be coupled in a-

nut ual |y biti ngecigivhi tiProf Atnordiing yshabssi bimd deher tubalavrsed tiom
hol di ng force between the two elenents 1, 2 by creep deformation after
press f|tt5ng 13 of the reel driving member 2 can be coupled in a
mutually biting condition. Accordingly, possible
delerioration of the holding force between the two
elements 1, 2 by creep deformhtion after press fitting
\_ can be prevented effectively; Besides, sinée'reduction
10 of the holding force can be restrained; the force
required for press fitting need not be so high as in the
prior art. 'Consequently, the operability in press
fitting can be improved, and the possibility of
appearance of a crack at the tﬁbular section 13 of the |
15 reel driving member 2 can be reduced. Further, since.
the'rress fitting force can be restrained low, the
change of Lhe holding force in time can be extremely
(e slowed down.  In addition, where a plurality of
prdjedtions"are formed in a circumferentially spaced
ZOT felétionship on a shaft section of a drive shaft as in
the embodiment shown, the torsional strength between the
drive shaft and a reel drivihg member is increased,; and
.accordingly-é douplinz of a higher reliability can be
realized between the two parts.

25 It is to be noted that the present invention is



can bé'prevented effectively. Besides, since reduction 10 of the hol ding
force can be restrained, the force required for press fitting need not be
so high as in the prior art. Consequently, the operability in press Litting
can Jbe inproved, and the possibility of appearance of a crack-at the
tubdl ar section 13 of the 15 reel driving nenber 2 can be reduced.
Further, since the press fitting force-cgn-be restrained | ow, the change of
the holding force in tinme can be extrenely slowed down.. In addition, where
a plurality of projections are forned in a circunferentially spaced 20

rel ati onshi pheh himhted tectheénspécifiici embedibentsdescthbednisbdveent
shown, the torsional strength between the drive shaft and a reel driving
nenber is i EQRa@xemplendvhilerimnthe embodiment bheaphojectionsiabelity
can be realized petyween the two_parts. 25 It is to be noted that
the present PTR¥HEedonsthe shaft sectipncof ( bherdriyecshatienbbeynent

descri bed above. For exanp#e, whi | én t he enpodi nent the projections are-
provi ded on BHE QHBPFVLEE P PEIVided (ph Eha rimner  ResinhorE 9 thee be

provi dedz on the, i nn eriph f.the 5 - fjittin ol e of,the,tubula
sectionq%f t %E}%%ﬁe%?fﬁi% Eﬁg,fhbu ar secézon QP phe reel ervznz
member. Further, while in the embodiment_bhe.three
circumferentially elongated projections are provided on
a same circumferential line, a single circumferentially

elongated projection may otherwise be provided, N

10

On the pthef hand, the .
preseni invention can be applied not only-ﬁo such:a.reel
shaft of a tape recbrder but also to any apparatus ﬁhich

15  includes a rotary struétural_member'whe:ein a rotary
body and a rotary shaft are made of one oi different
synthetic resin materials and are coupled to each other

by press fitting.

As apparent from the foregoing description;__ —/

20 according to the present invention, reduction of the
holding force and the torsional strength between two.
parts due to creep deformation after press fitting of
Lhe two parts can be prevented due to the provision of
projections on a fitting face of one of the two pqrh#.

25 Accordingly, the reliability in the coupling between the

Y



mermber. Fdrther, while in the enbodinment the three circunferentially

el ongat ed projections are provided on a sanme circunferential lipe, a single
circunfaeréntially elongated projection may otherw se be provided. 10 On the
other hand, the-presént invention can be applied not only to such a reel
“shaft of a tape recorder but also to any apparatus which 15 i ncludes a
<rotary structural menber wherein a rotary fody and a rotary shaft are nmade
.of one or different synthetic resin materials and are coupled to each other
by press fitting. As apparent fromthe foregoing description, 20

accordi ng to t{wo pEsedtcan Vst improved CdhdNté dperdWiDi € {wrsresed the
torsional strength between two parts due to creep deformation after press
fitting..of thtitwingardrs wanidergovad ont et alubow opides Pf DVE g fafce.

pr oj ections on a fitting face of one of the two parts. 25  Accordingly,
the reliability in the coupling between the -9- two parts-can be -

i nproved, and the operablllty in press fitting can be |rrproved wWth a low
press fitting force.
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- 10 - CLAIMS: 1. A rotary structuralygrenber conprising a rotary shaft nade
of a synthetic.resin material, and a rotary body nade of the sane or a

different synthetic 5 resin material’ ' i hol e for megy
therein in which said rotary shaft is pre*mml:]‘ﬂ"m““m““nast one projection
bei ng provi ¢gedimsther on an inner periphery of sai® fitting hole of said
rotary body or on an outer periphery of said rotary shaft, wherein said
proj ection 10 ls aAcrotamyeseruczhirglemenperedomprikdigi@ opposite ends
circunferentially spaced fromeach other. 2. A rotary structural menber as
set forth iwograynshafthmadenofhar syatbetipl weslint padkeriadj,carndrs provi ded
I n an equidistantly spaced and di sconti nued 15 relationship in a
circunferenFP&Prﬂkﬁééﬂi&HdﬁreﬁléééhsémﬁePF 8. differsnt symtdiatrix nenber
substantially as hereinb fgre,described'mdth reference to, and as shown in,
the aBconpak§shg HF&ﬁFHQg. aving a fitting hole formed therein in

which said rotary shaft is ﬁrgss fitted, at least one -

projection being provided eitﬂ?r on an inner periphery
of said fitting hole of said %otary body or on an outer
periphery of said rotary shaft, wherein said projection
10 is a circumferentially_elongated rib having opposite
ends circumferentially spaced from each'other.. : \
2. A rotary structural member as set forth in
claim 1, wherein there are a_plurality of projections
provided in an equidistantly spaced and discontinued
15 relationship in a circumferential direction'froﬁ each
other. |
3. A rotary structural member substantially '
as hereinbefore described with reference to, and as

shown in, the accompanying drawings.

.3

L

s



