MODE SW TCHI NG TURN- OVER MECHANI SM FOR A TAPE RECORDER BLACKGRClJNQ.E'-ZF\-ESB
| N\VENTION 1) Field of the Invention Thislinvention relates to a node
swi tching turn- over nechanismfor a tape recorder wherein, each tine 5

an operating nenber i a turn-over
menber is turned over £§§§:§52$5é31r2§y§§h89#g @gelAggéﬁnDde bet ween a
pair of different operation npggs. Aaﬁpﬁma Ifi‘.lf:u' arly to a node X
swi t chi ng nechani sm of the t: pe—nenrrune&Aﬁgggrﬁs 10 i mproved to redute
the stroke of novenent of and the operating force for the operating nmenber.
2) Description of the Prior Art A node switching mechanismof the type
mentioned is already kno AP e nti onal node 15

swi t chi ng mechani sns is 2%%%$%!11JTEg!%Fﬁ@ %%i' ?%grlng first to FIG 9,
there is shown general construction of an automatic reversing device of a
tape recorder in which a turning over nechanismis incorporated. A pair of
pivotal plalds FGgddand OB IAVentdign mounted for pi-votal motion around a

pair of capstans 102a and 102b di sposed in a symmetrical relationship at
| eft and right | oc@hiend nvertiorspexlates atangneode bwidching furn-

over mechanism for a tape recorder wherein, each time
5 an operating member is operated to make a reciprocal

motion, a turn-over member is turned over to

\,; alternately switch thé'operation mode between a pair of
different operation modes, and more particularly to a
mode switching mechanism of the type mentioned which is

10 improved to reduce the stroke of movement of and the

operating force for the operating member.

2) Description of the Prior Art

A mode switching mechanism of the type mentioned
is already known. An.exemplary one of conventional mode
15 sw1tch1n¢ mechanisms is shown in FIGS. 9 to 11.
Referring fxrst to FIG. 9, there is shown general (
construction of an automatic reversing device of a tape
recorder iﬁ which a turning over mechanism is
incorporated. A pair of pivotal plates 103a and 103b
20 are mounted for pivotal motion around a pair of capstans
102a and 102b disposed in a symmetrical relationship at

left and right locations with respect to a magnetic head



101,. 'respectively. The capstans 102a and 102b are nornally driven to rotate
in réspective tape feeding directions by a notor not shown and are

sel ectively connected to a pair of reel receivers 105a and 105b by 5 way
of a pair of transmtting gears 104a and 104b and slip mechani sns not

shown, -respectively, such that the reel “réc®divers 105a and 105b may be
rotated Hy, the capstans 102a and 102b, respectively. The left and right

transmtti 104 d 104b ted, for 10 ti th
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104a or 104b 4hedS9b by %tﬂg{éégﬁt as};&ggt;€€5££§n§%%%£??ﬁi9ut e from

t he capstan 102a or 102b to t recer ver a or e” position of

the left pivggag bk [ e [ Ogl,t i on
(the positi o%%#nﬁgéfi%ﬂfépfl’%faﬁ p?%?gng%gﬁp?ﬁﬁél %569.8) %ﬁ&rhgesrr?)dgb

sWi t chi ngs 20 wayesoey Jdfr i mméﬁ%e@éﬁgcm4mﬁaﬁné4bngh&ftward
and rightward directions in FIG 9, and en it assunmes a leftwardly noved

position in HIQp medkeni€hd PoVOosRdbw| ot €sPOSEi 6By ESUERELRRAE! Bhikve
position, but on the contrary when it assunes a rightwardly noved 25
position, theedlghtegeircdrd Y034 eardd 310 3is snaesbé heotated by the
capstans 102a and 102b, resﬁectiveiy. The left and
Aot right tranémitting gears 104a and 104b are supported for
10 rotation on the pivotal plates 103a and 103b, .
respectively. The pivotal platés 103a.and 103b are
interéonﬁected-by a-mode switching member 106 such that
they may alternatively assume an operative position in
which the transmitting gear 104a or 104b thereon
15 establishes a rot#tion transmitting route from the
capstan 102a or 102b to the réel receiver 1035a or 105b
(the position of the left pivotal plate 103a in FIG. 9)
_ énd another inoperative position (the position of the
right pivotal plate 103b in FIG. 9). The mode switching
20 member 106 is mounted for reciprocal movement in
leftward and rightward directions in FIG. 9, and when it
assumes a leftwardly moved position in FIG. 9, the left
pivotal plate 103a assumes the operative pbsition, but
onlthe.contrary when it assuﬁes a rightwardly moved

25 position, the right pivotal plate 103b assumes the



- 3 - operative position. A pair of pinch rollers 107a and 107b are
disposed in a left and right symmetrical relationship and associated wth
each other al so by the node sw tching nenber 106 such that they may be 5 °
alternatively pressed agai nst the correspondi ng capstans 102a and 102b,
respectively. The turning force of. that one of the capstans 102a and 102b
agai nst which the corresponding pinch roller 107a or 107b is pressed.i:s
continuously transmtted to the reel receiver 105a or 10 105b on - tTwesane
side (thepbphtil8eboksesbus’ AORRilN o @indh SO 1As tierd aflg recei ver 105a
or 105b is rotated in its tape winding direction to wind a tape not shown

t her eon. j§7pahfeOliapbeled ifC@LNIIALC atrdlTh idiin SyheiBirdd 15 the form of
i nner peripheral walls and a pair of abutting radial projections 109a and
109b arerplavidaghap eandt aakocdariedond thf davh totheanidlisandpyeadies 104a and
104b, respectively. A pair of pivotal camfollowers 110a and 110b and a
pai r of mpéeasiwwdnehiagr aembesyvd @b spcl) thatenthey sl beand 111b are

di sposed in a left and right symmetrical relationship, and a pair of

pres$i ngahbebnasivelyx pmeéssedh agad neitotihte tanragnondiing papstana reel
receivers 105a and 105b for receiving the turning force of the reel

recei ver $02a85andnd 02d5b respssddmeldly, Thetumning foree ot deha%riction

mechani sm not shown. - ) .
one of the capstans 102a and 102b against which the

#

corresponding pinch roller 107a or 107b is pressed is

qontinuously transmitted to the reel receiver 105a or .QJ
10 105b on the same side (the lef£ ree1 receiver 105a in

FIG. 9) so that the reel receiver 105a or 105b is

rotated in its tape winding direction to wind a tape not

shown thereon.

A pair of annular eccentric cams 108a and 108b in

15 the form of inner peripheral walls and a pair of

abutting radial'projections 109a and 109b are provided

at central locations of the transmitting gears 104a and

IOQb, respectﬁvely. A pair of pivotal cam followers QJ

110a and 110b and a pair of operational error preventing |
20 members 11lla and 111b aré'disposed in a left and right

symmetrical relationship, and a pair of pressing members

112a and'112b_are;provided on the left and right reel

receivers 105a and 105b for receiving the ﬁurning force

of the réel receivers 105a and 105b, respectively, each

25 via a contact friction mechanism not shown.



- 4> The turning force of that one of the reel receivers 105a and 105b
which'is rotating in its tape winding direction (the left reel receiver
105a in FIG 9) is normally transnmitted to the pressing menber 5 112a or
112b so that the pressing nmenber 112a or }112b is continuously urged to
press .agai nst the camfollower 110a or 110b to engage an end projection of
the camrfol l ower 110a or 110b with the correspondi ng eccentric cam 108a or

108b. %6 the contnmmhet{@&ﬁ@ﬂgrféggé 4P tha€C8h¥ChsrlPRR BeelO5a is not
rotating in its tape wi nding direction and consequently the pressing nenber

112b or 112a pdws eérslOBG5804ndr 965bheheam £8! LoWRE1AZ0BN0G t41@ape! NSt €ad,
t he operati-onal error preventing nenber 111b or 11la is engaged at one end

t hereof with wirkbing shibfécpboni Othefléhe reabspetéingrgtasal@db or 104a on .
the pivotal plate 103b or 103a which is in its inoperative position so that
it presses atFIthe ©} hes mormahbycbfangmihtédatoeshkei poeskingemedbb or 115a
formed on the camfollower 110b or 110a. The camfollower 110b 20 or
110a i s thhus UkZgedr nlide 9 othat stherpressingchenkersdladar ect 1dRbi AsFIG 9
by the resiliency of the resilient finger 115b or 115a thereof to contact
the end proj anbinwsushe wesed ot oneess1againgtoshs| rambf9lhPrAT: he

eccentric cam 108b or 108a. 25 It is assuped here that the |eft
reel receiverllO0a or 110b to engage an end projection of the cam

followerfllda or 110b with the corresponding eccentric
L cam 108a or 108b. To the dontrary, the qther reel
) 10 receiver 105b or 105a is not rotating in ifs tape
winding direction.and consequently the pressing member
112b or 112a thereon does hot urge the cam follower 110b
or 110a. Instead, the op;rational error prevénting
member 111b or 111# is engaged at one end thereof with a
15. shaft portion of the transmitting gear 104b or 104a on
the pivotal plate 103b or 103a which is in its
inoperative positioﬁ'so that it presses at the other end
thereof against a resilient fingef 115b or 115a formed
x”; . on £he cam follower 110b or 110a. The cam follower 110b
20 or 110a is ﬁhus urged in the clockwise or.
counterclogkwise direction in FiG. 9 by the resiliency
of the resilient finger 115b or 115a thereof to'dontact
l. the end projection pf the cam follower 110b or 110a

slidably with the eccentric cam 108b or 108a.

25 . It is assumed here that the left reel receiver



- 5 - 105a is rotating in the tape wnding direction so that a tape 113 i5s
fed fromthe right to the left in FIG 9 to effect a reproducing or
recordi ng operation as seen in FIG 9. Then, if the tape 113 cones to its
| ast end, 5 the reel receiver 105a_i§ conpul sorily stopped by the

I nstant aneously increasing tensile force of the tape. Consequently, the
urging force of the pressing nenber 112a to press agai nst the cam fol l.ower

L10a di sappagr §o59otAdinginl thd [%ialfﬁgﬂ}gﬁﬁé‘géggﬁg# hep o § 0L at eSe10

the end projecfiion o cam e eccentric cam

108a to apdpkhqn@afieirdPidys tle &St HOMKE Al eFECIRERTQL Of tbhE
transmtting gear 104a. Then, as the transmtting gear 104a further

rotates, theebddadlrepPediditigdd &dddri iR €06n | §sepgdagednWi th 15
and pushes the end projection of the camfollower 110a so that the pivotal

pl ate 103gI@n Whi CiThiehs tiffarde tddpw DERrcdbed t6 SUPpdasedend,pi voted in
the counterclockw se direction'in FIG 9 to nove the transmtting gear 104a
t her edn otheotreklle realedtviean 103 a itg arsmpulsowi Iyuseoppédrpythat errupti ng
the rotation transmtting route fromthe capstan 102a to the reel receiver
105a. Upohnstan tpnectesl momareasdinshetensbleal fapree cofOBhe thpenpde
switching nenber 106 is noved rightwardly until the right pinch roller 107b
is 25 cOnnaenuenkilyh &he angingl flgraa o e apragsing mpoper '

112a to press against the cam follower 110a disappears
so that, as the transmitting gear 104a further rotates,

10 the end projection of the cam follower 110a is moved by
the eccentric cam 108a to and thereafter remains at a
position near the center of the transmitting gear 104a.
Then, as the transmiﬁting-gear 104a further:rotates, the
radial'gbutting projection 109a thereon is engaged with

15 and pushes the end projection-of the cam follower 110a
so that the pivotal plate 103a on which the transmitting
gear 104a is supported is pivoted in the
counterclockwise direction in'FIG. 9 to move the
tra#smitting geaf 104a thereon out of the rotation

20 ﬁransmitting route, thereby interrupting the rotation
transmitting route from the'éapstan 102a to the reel
receiver 105a. Upon such pivotal motion of the pivotal
plate 103a, the mode switching member 106 is moved
rightwardly until the right pinch roller i07b is

235 contacted with and stopped by the capstan 102b. Upon



+

- 6 - sych rightward novenent of the node swi tching nmenber 106, the right

pi vetal plate 103b is pivoted in the counterclockw se direction to nove the
transmtting gear 104b thereon into the rotation transmtting route. 5 -
Consequently, -the right reel receiver 105b is now rotated in its tape

wi ndi ng -di rection, and the tape 113 is f-ed ffomthe left to the right in
FIG 9 tp’continue the reproducing or recordi ng operation. The autonatic
rever si AY® mechanj sm descri bed above 10 can be artificially rendered
operative al s8ugh Fa&RE§vWsrdamexemenitn @ fnddigamosie B tndfigyd membempe cones
toits |ast eng Cogstruc ion of the node sw tching mechani sm 114 is such
as fol lows. 1596, the rightepivedad oatiecd 03k i Pivetaddn tihe an

operati ng nenber g no n%gd for _linear, reci procal notion is operated to nake
PhARTEYO

a reciprocal f8Y HI&P GREPEtion & BYPVifedde JFanshithing &arke not
spoun. Lhe To1hag, RRERRL 5 Y T e SR B, 20,
Lo oY T afalpbeE Ohed B3553) W0l Dbt SOMESY TRIETIET D
pressing pin Poégkgabkx ﬁQ&e%a%Q Qq%dgkgtﬁﬁrection, and the tape 113 -
o is fed from the left to the right in FIG. 9 to continue
ﬁhe reproducing or recording operation. .
ot The éutomaﬁic reversing mechanism described above
10 ' can be artifiéially rendered operative also by means of
a switching mechanism 114 before the tape comes to its
last end.
Construction of.th; mode switching mechanism 114
is such as follows.
18 Referring aléo FIGS. 10 and 11, each time an
| operating member a mounted for linear reciprocal motion
is operated to.m#ke a reciprocal motion by manual
Kg’ - ope?ation or by means of a driving source not.shown, the
moving force of the operating member a acts upon one or
20 the other of a pair of inclined faces f of an angular
| portion e of a pivotal turn-over member d by way of a
pressing pin ¢ on a connecting member b which is
connected for rocking motion to the operating member a.
While the pressing pin c slidably moves on one of the

25 inclined faces f, the connecting member b is rocked in



25 inclined faces f, the connecting nenber b is rocked in - 7 - one or
the other direction until the pressing pin c cones to a stopper portion g -«
at the last end of the inclined face f and presses agai nst the stopper )
portion g to pivotally turn over- the turn-over nenber d. The 5 -turn-over
menber d has an engagi ng piece n foryengaging with the node sw tching_
menber 106. Upon turning over novenent of the turn-over nenber d, the’node
swi t ching nenber 106 is noved leftwardly or rightwardly by the engaghag

pi ece n drie tdwe the nother drréetidn AatiallOhe peeskingt pénfeedi ng direction
of the tape is reversed. The operating nenber a desirably has a mnim zed
di st ancecaesouenend toeper rpertbonogeatit the Lasteehdwhét hbe it is.of the
manual |y operable type or- of the type wherein it is driven by a driving
sour ce sirmdlimed flace fokndopriessdh| sgainpbchheestpbpetepdrrstiance i s great,
then it is difficult to miniaturize the entire arrangenent. Further, it is
al so des? reel pivetably t terppeyeri ke nkupero¥eronpebggerat edhgs 1ightly as
possi ble in order to attain inprovenent in operability and 2Q

ni ni &t urtueERTRYeDimemRe R has pRRBEARKRE PARRBNnPy fO8gsBREREANE

counternmeasures .to reduce the distance nmovenent  of the operating nenber
a and1xf¥¥khﬁﬁﬁtWﬁ?%p%Vﬁf?mbn¥o?ﬁgg?Br?gﬁe oﬁ@?ﬁt?ﬁﬁnﬁﬁﬁbggeg ) .

movement of the turn-over member d, the mode switching

member 106 is moved leftwardly Or'rightwgrdly by the
engaging piece n of thelturn-over member d. As a . o/
10 result, the feeding direction of the tape is reversed.

The operating member a desirably has a minimized
distance of movement required for operation thereof
whether it is of the manu;lly operable type or of the
type wherein it is driven by'a driving source such as a

15 solenoid. This is because, if the distance is great, : ?
then it is difficult to miniaturize the entire
arrangement. Further, it is also desired to allow the
operating member a to be operated as lightly as possible
in ;rder to attain improvement in operability and

20 miniaturization of the entire arrangement.

Commonly suggesfed counterméasures to reduce the
distance of movement Qf the operating member a and to
reduce the operating force for the operating member a
are listed below.

25 ({I) To reduce the distance of movement:



are listed below 25 (1) To reduce the distance of novenent: (1) The
dimension L (refer to FIG 11) froma summt h to each of the stopper
portions g of the angular portion e of the turn-over nenber d in the
direction of reciprocal notion of the operating nenber a 5 IS mnimzed.
(2) Theypivoting angle [err] of the turn-a@/er nmenber d is mnimzed.” (1)
To redugélthe operating force: (1) The dinmension L froma fulcrumi. of

pi vot al=™10 notion to each of the stopper portions g of the turn- over
menber d in.a directi{dn Mrepetidiendion tlo (refelr rectFDG. o1y efremosgal - noti on
of the operating nenber a is maxi mzed. (2) The pivoting angle [err]  of the
turn-over nenmsuammid h ko eaghniofi Ade dtpdHer petuidnsrg off ttiee oper ati ng
force. This is because, where the pivoting angle [err]is great, unless the
apex angle @ngHerampatdom@ abrthe jturnen nemexdfinithely, the
inclination angle of the inclined faces f at the angular portion 3

appr oaches 209irgctded ofs regipracakdaidiioithithy qrerat ing ipembersaing
force of the pressing .pin ¢ in the direction to pivot :the turn-over nenber
d will be®t oo@nﬁ!’i“.“‘l‘ﬁ%ﬂnventional mechani sms, however, any of the

(2) The pivoting angle X of the turn-over member
d is minimized. |
(II) To reduce the operating férce:
o (1) The dimension L1 from a fulcrum i of pivotal
10 motion to gach of the stopper portions g of the turn-
over member d in a direction perpendicular to the
direction of recipfocal motion of the operating member a
is maximized. '
(2) The pivoting angle (X of the turn-over member
15 d is minimized also for reduction of the operating
force.' This is because, whefe the pivoting angle X is
great, un_less the apex angle ﬁ of the anéuiar portion e
K} . is reduced very Sufficiently} the ineclination angle of
the'inclined faces f at the angulaf portion 3 approaches
20 90 degrees so that the componént of force of the |
pressing force of the pressing pin ¢ in the direction to
pivot the turn-over member d will be_too small.
In conventional_mechanisms} howevei, any of the
countermeasures-described above cannot make a

25 countermeasure to reduce the distance of movement as



count er measur es descri bed above cannot nmake a 25 count ermeasure to reduce
t he di stance of novenent as wel | as the operating force of the operating
menber. In particular: In order to reduce the dinension L as in paragraph
(1)-(1), it my be suggested either-t® b i ncrease the apex angle [err]of
the angul ar portion e or to reduce the dinension [err]. Any of the two
counterneasures is not preferable because it will increase the operating
force. | weddsest thepioperiatjrandarad dhetharopenatind mempeer d is
decreased as in paragraph (1)-(2), the distance [err] of novenent in a
direction perpedd o@rdiaulamie direction of reciprocating novenent -of the
summt h of the _angular portion e is decreased. As a result, unless the
pressing pin c dn OFdefiffe@eF e rdimersion L a$yihed to its neutra
position with a high deqgree of accyracy, there is, the possibility that such
an oper aPPZREraphy grl)ﬁ‘éa)t’aléé‘ ﬂ}%g’? t‘éfg,g‘?/ﬁ’l"e‘?fit?\’et’b%r%?i ng nember a is
moved forwardly, the pressing pin,c jis .slidably contacted with %he wWr ong

i ncl Pned iPgEeeE e Fne sat?%eﬁ&]ﬁee I@Lﬁ%-t&fera% 2F BOFE*PRVBt 28 A the same
di rection ain.,.lt i.s, hawever, ve diffj,culf jtself. return_the

pressi ngrﬁlg‘ ce b tdémr?é‘tft%roﬁ %‘pb'si tﬂ[’}dl’ﬁ ?/\%f ttlhh% %Y%h&“_mté?meagﬁlres |

is not preferable because it will increase the operating
force.
In case the pivoting angle of thg turn-over
10 member d is decreased as in paragraph (I)-(2), the
| distance Lé of movement in a direction pe;pendicular to
the direction of reciprocating movement of the summit h
of the angular portion e ;s décreased. As a result,
unless thg pressing pin c of the connecting member b is
15 returned to its neutral position with a high degree of
accuracy, there is the possibility that such an
operational error may take place that, when the
operatiné member a is moved forwardly, the pressing pin
c i; glidably contacted with the wrong inclined face f A
20 so that the turn-over méﬁber d is pivoted in the same
direction again.
It is, howéyer, very difficult itself to return
the pressing pin c to ité neutral position with a high
degree of accuraéy. The reason is éiven below.

25 : After the operating member a is returned to its



degree of accuracy. The reason is given below 25 After the
operating nmenber a is returned to its - 10 - hone position by the spring
force of a return spring j, the connecting nenber b tends to return to its
neutral position due to the spring force of a tension spring k which is
provi ded_for holding the connecting menBet®b=to 5 its neutral position.

I f the qonnectlng menber b returns properly to its neutral position, then

h 1] d [ ' Kk d f Ki
ot onand ¢ HEORS BerhEERPE ERet é'ri'%ﬁngé‘?mg SROEF R, EPERPEndd on a
straight |ine.,d0, onJ@g&fﬂg?ﬂ?ﬂﬁg¥eﬁeEen gprlngg%?gﬁegofrggﬁt%%25|on

spring k has no drag again orce

COMNEGt 1 NG MEHEL  Bor | a0 BT HE" S5tk PBbYe%o bt kenLeshobasag(uch oo,

for exanple, 'a contact resistance at.a pivot axis por
hi nder a not i g & mepfeaﬂ&@alasrnﬁab&inb »Aﬁencaﬂﬁeeemﬂgcrnemsegﬁﬁb% bis

being rocked toward its neutral position, then the connecting nenbe

cannot bes r etigdegeGOF4EChb¥it Do e DeUthEl coRALEL DA AEMbasce! di ngl y the
pressing pin c cannot be returned to its 20 neutral position with a high

degree of accrétsyns PSropérly té ivpoasubrelt posoiRbAlekiiefil tReNate a
contacting resistance at the pivot shaft portion for the connecting
opposite ends of the tension spring k and a fulcrum m
for rocking motion and the pressing piﬁ ¢ of the
gg' connecting member b are aligned on a straight line.

10 Thereupon, however, the spring force of the tension
spring k has no drag against the force in the direction
to rock the connecting.member‘b. In other words, if
only a little resistance (such as, for example, a
contact resistance at a pivotlaxié portion) acts to

i5 hinder a motion of the connecting member b when the-
connecting member b is being rocked toward its neutral
position, then the connecting member b cannot be
returned correctly to the neutral position, and
'acc;rdingly the pressing pin c cannot be returned to its

20 neutral position with a high degree of accuracy. Since
it is impossible to completely eliminate a contacting
resistance at the - -pivot shéft portion for the connecting
member b #nd so on, it is very difficult,"as_an actual
problem, to return the pfessing pin to its neutral

25 position with a high degree of accuracy. Therefore, if



L]

menber b and so on, it is very difficult, as an actual problem to return
the pressing pin to its neutral 25 position with a high degree of

accuracy. Therefore, if - the pivoting angle [err] of .the turn-over :
menber d is reduced, the anbunt L of novenment in a direction perpendicular -
to the direction of reciprocating novkhent of the sunmmt h of the angul ar
portion e is also 5 reduced. Accordingly, there is the possibilit /that

the pressing pin c may be slidably contacted with the wong inclined¥ace f
of the afbel @dviedrimsomngls X éh% eorpreevengnemberrdbies rocked in the
opposite directjion. Even if the return spring j is strengthened, this wll
10 | eadedycRd vurtthrﬁara“!mﬁb*sﬁ‘pb‘?% W%‘é‘iﬂ‘?nbebﬁuiaedbﬁf*?t%ﬂﬁ cont acti ng

resi stance at t i vot_ axis portion. is ipcreased reSS|veI Where the
i ens, operpendiailaiea e FLe 00 aR &P CTeaTEo R e E S anyEntar e * %

d nd h f the
LBSﬁS??ﬁgfﬁSkﬁe””e At auie SpPhr G BHOR Fube FEFE [orr) of the
turngover, cﬁ%{ dAC‘CJIe %%ﬁyastﬁ&é’aié‘g{rt’i‘ghg&&%l‘oﬁ%ayt Qﬁ& kRel e

possi b| | an operati error ess the

connect | BReTRINY Hld © iy Bk fudbty n@bﬁ{@éw@se;mntwbranal gh degree

of accur
inclined face f of the angular portion e so that the

connecting member b is rocked in the opposite direction.
Even if the return spring j is strengthened, this will o/
10 lead to a further undesirable result because only the
contacting resistance.at the piyot axis portion is
increased progressively. |
Where the dimensio£ L1 is increased as in
paragraph (II1)-(1), the dimension L is increased
15 correspondingly so that the stroke of movement of the
operating member a is increased.
Where the pivoting angle ({ of the turn-over
member d is reduced as in paragraph (II)-(2),'there is -~
thé possibility that an operational error may take place
20 unless the connecting member b is returned to its.
neutral position ﬁith a high degree of accuracy.
Accordingly, so far as the accuracy in returning of the
connecting member b to its neutral position cannot be
improved, it is difficult to reduce the piQoting angle x

25 of the turn-over member d. On the contrary, where the



Accordingly, so far as the accuracy in returning of the connecting nenber b
to'kts neutral position .cannot be inproved, it is difficult to reduce the
pivoting angle [err] 25 of the turn-over nenber d. On the contrary,
where the - 12 - pivoting angle [err]is large, the apex angle [err] of

t he angul ar portion e nust be reduced. I+ tZe-apex angle [err] is reduced,
however, the dinmension L fromthe sumit [err] to each of the stopper
portions=g of the angular port [err] 5 e of the turn-over member d in the
direction of Mqﬁ%lanﬂ?@mnﬁs olaxge: opke ;apery amgberSaofsthei | |

i ncreased, and the nount of novenent of the operating nenber a is

i ncreased. Fr t & st b tedurrd. 19f thenspexiangle ;«8
mechani sms cannot_e] i mpate the possibiljty of an operational error
andcannot sat i%fﬁ‘i&?%@q&?‘ﬁ?ﬁﬂs the (dtrensbon i b STeBkEhef swmdiheht of

t he operating nmenber afflqﬂgereqcuction i n operating, force SUMVARY OF THE

| NVENTI ON 15 t© each qfi the atqppern poptions § LEqthe AReelah PerhiRi de a

error - and %t wo % Gt B G L RBTTER § i 81 VOR CLDToRbURRERt of an

e o "ha g AN Mt PR A P 5Fs " RAmblF £%s SPPIR! N0
increased, and the mount of movement of the operating
memBer a is increased.

&J From such reasons as described above,
10 conventional mechanisms cannot eliminate the possibility

of an operational error and cannot satisfy two.
fequirements of reduction in stroke of movement of the

operating member a and reduction in operating force.

SUMMARY OF THE INVENTION

15 It is an object of the present invention to
provide a mode switching mechanism wherein theré is no
possibility of an operational error and.twp requiresents

A of reduction in stroke of movement of an operating
member and reduction in operating force for the

20 operating member can be att#ined.

In order to attain the object, according to the
present inventioﬁ, there is provided a mode switching
mechanism wherein, each time an operating member mounted

for reciprocal linear movement is operated to make a



In order to attain the object, according to the present invention, there is
provi ded a node sw tching -mechani sm wherein, each tinme an operating nember .
nounted for reciprocal linear novenent is operated to nmake a - 13 - ",
reci procal novenent either by manuat Iheration thereof or by neans of a
driving source, a pressing portion of a connecting nmenber connected for
rocking notion to said operating nmenber is first slidably contacted wth
one or 5recipransiemaenergaieivier oy inpauuslcopevptinnatherapfportimmof a
pivotal turn-over nenber to rock said connecting menber in one or the other
di recti ofTaly meanfe Pl @hidRiEidng\i IMLeR prisPResaingoppetipdr PfoR provi ded
in a contiguous relatiqnship to the last end of 10  the inclined face to
i vot al | 4%&%??%R§‘@Sﬂ??? 9ﬂ¥ﬁ&§34m£$%rr?%kéFFeEPtéﬁPtEﬁiﬁglﬁronlone to
Ph th f th t h tp. th f.t ti d
e other _or fr.omthe._other . t he ange Wo_oper ati.on, es,
charactePPﬁ&?qﬁ?%Iﬂﬁgﬁﬁf(ﬂ%ﬂé&ﬁ%ﬁié#%ﬁ£§£yf%9“gﬁ°?ﬁdoﬁéggf°§5i8roperating
menber a saigﬁcon ctin neqﬁgr ;g. ¥M'Ie a pPkvot shaft is provided on
t he §;he$%ﬁ TR Perat® rﬁa_%ﬁc Y a#%cﬁgnﬁ Q?Pnanggéﬁgr and is fitted
n said glanqabed©lot Jdalh SAlh A PN0giEha oLl Sogkongghed in the
direction of ‘reciproc novenent of  sal d operating menber so as to allow
sai d conpeGliddt gtk mdBERE id AR VEr | thi NGLtREFEaTLEEELIbANaR] At Of
then contacted wiﬁh and pushes a'stopper.portion_
provided in a contiguous relationship to the last end of -
10 the inclined face to pivotally turn over said turn-over
member to effect switching from one to the other or from
the other to the one of two operation modes,
characterized in that an elongated slot is formed in one
of said operating member and said connecting member
15 while a pivot shaft is provided on the other of said
operating member and said connecting member and is
fitted in said elongated slot, that said elongated slot
is elongated in the direction of reciprocal movement of
said operating member so as to allow said connecting \’
20 member to move in the same direction as that of
reciprocal movement of said operating member relative to
said operating member while said pivotal shaft serves as
the center of rocking motion of éaid connecting member,

that a positioning projection is provided on one of said

25 operating member and said connecting member while a



reC|procaI movenent of said operatlng nenber relative to said operating
menber Wwhile said pivotal shaft serves as the center of rocking nmotion of
sai d connecting menber, that a positioning projection is provided on one of
said 25 operating nenber and said connecting nmenber while a - 14 -
positioning recess is provided on the otheyg of said operating nenber and
sai d connecting menber for engaging, when said connecting nenber is noved
in the-6me direction relative to said operating nenber, with 5 sai d

posi tioni ng prrisdatiicnins et d @GV et dwntins @ﬁwlrcwr@sidng menber
relative to said operating nenber, that said operating nenber and said

connecti ng nepperaidiag mtem’nmnmrd axh iy caarﬁwdﬁnglgsuﬁmﬁémtfaal d posit | oni ng
proj ection and said positioning recess may 10 be held in nornal

engagenent wi engegdmgot hrerurdard idvnrisctsing deower ofs smeded pin nthe and t hat
when said operating nmenber is noved forwardly until said pressing portion
thereof is coengcdddenitilon melatd ver tche@adichapenading démhar ofwisth d
angul ar portion, said connecting 15 - nember is nmoved toward said operating
menber agé&i nsSadie Pﬂ?r%tr’rg'mfld\fcé’r(ﬂﬂ%%k?%rfrq rﬁ‘%‘fﬁ’ma‘t“élﬁ@b@mmbéﬁ/\e
sai d positioning projectiagn and aid |t|on|ng recess i s cancel ed.
Preferably, tR&ifoSrrrestig q15§i§ said operating :

member, that said operating member and said connecting
member are interconnected.by-a spring suéh that said
o positioning projection'and said positioning recess may
10 be held in normal engagement with each other under the
bia#ing force of said spring, and that when said
operating member is moved‘fdrwardly until said pressing
portion therebf is contaéted with the one or the other
inclined face of said angulaf portion, said connecting
15 member is moved toward said operating member against the
spring force of said spring so that engagement between
said positioning projection and said positioning recess
! is_canceled,
Pfeferably, the positioning recess hés a pair of
20 mutually intersecfing left.and right symmetrical
inclined faces such that said positioning projection méy
be engéged with.séid inclihed faces near an intersecting
portion of éaid inclined faces to inhibit rocking motion
of said connecting member relative to said operating

25 member.



20 mutual ly intersecting left and right symetrical inclined faces such
that said positioning projection my be engaged with said inclined faces
near an intersecting portion of said inclined faces to inhibit rocking
notion of said connecting nenber relative to said operating 25 menber .

The inclined faces of said angul ar~ pbﬁtTon of said pivotal turn-over nenber
are preferably inclined at portlons thereof including a sumit -therebetween

such that said ul ar, | 4; ave, an |ncgeased ex 5 angl e Xdith
t he node smntcﬁﬁﬁg Qﬂeﬁrﬁa[ﬁ%% Limdd! %ﬁt?Bﬁ ﬂﬂeﬂfthe oper at i ng

nenber is @\r%gi]d|gtog f;gg 0\% h’te gll,ng gortlﬁg %ﬁgigabgﬁant cted with

one of tsﬁ'e rn (0] si nce

r ocki ng Lledlfe 5O 3?&%&&5@&5@&' eﬂa@gssewggghsscﬁngagement of

t he p03|t|on|ng recess an e positioning projectron, e connecting
menber GOt Y Gl AN Pord Pon %ﬁghibé QﬁeiﬁE&-QQsE&”ﬁ‘BEx After forward

novenent only of the operating nenber by a lLittle distance, the
engagenaig et ween the positioning recess and the positioning projection is
cancel ed. Consequently, the pressing portion is thereafter slidably
contacted wi th wih itid lmf@ﬁﬂémwclkeénenseﬁneet the pReBentuntil it

finally pushes the stopping
invention, when the operating member is moved forwardly,
the pressing portion thereof is contacted with one of
the inclined faées of the tﬁrn-over member. Thereupon, QJ
10 . since rocking motion of the cénnecting member is
inhibited due to engagement of the posiﬁibning recess
and the positioning projegtion, the.conneeting member
cannot move forwardly following'the operafing member;
After forward movement only of the oper;ting member by a
15 little distance, the engagement between the positioning
recess and the positioning projection is canceled.
Consequently, the pressing portion is theréaftef
sli?ably contacted with the inélined face to rock the -
connecting member until it finally pushés the stopping
20 portion contiguous to the inclined face to.pivotally
turn over the turn-ofer member.
Then, when the operating member is moved back,
the connecting member is rocked b#ck-in the direction
toward its neutral position by fhe_spring while the

25 pressing portion thereof is slidably contacted with the



20 portion contiguous to the inclined face to pivotally turn over the
turn-over nenber. Then, when the operating nenber is noved back, the
connecting nmenber is rocked back in the direction toward its neutral
position by the spring while the 25 pressing portion thereof is slidably
contacted with the - 16 - one inclined face, and as the pressing portion
i s spac&d away fromthe inclined face, the positioning recess and the
positieR¥ng projection are engaged with each other again. Accordingly, the

pressing portpgd iRciEhuH?dck? Hnd bisS vheHididls it Wtk itd N2 dibdloor ee

of accuracy. Conseqguently, the pivoting angl'e of t er can

be reduced,.aada§0$966i%ﬁ§YihEQi%@@<ﬁﬂaﬂf3ﬁﬁetﬂ&%fﬂﬁﬁﬂfﬂg¥¥¥ééé§‘éﬁﬁ'be
i ncreased without increasing the operating force for the operating nenber

and the strokehdOp6bitRYATRB! pob jebeionchaild G gHEYEE Wit &l e Thus,
according to the present invention, there is no possibility of operational

error, and twagaequi r Aceptrdiaglygdiahie @ressivig Gdortiformite Bsuaiedintb
reduction in operating force for an operating nenber can 15 both be
sati sfieds Actbsdnagkyalnpnsationzatiitbn aohighdeegreeand iagmuraamnt in
operability can be anticipated. A specific enbodi nent of the present
i nvention = Consequently, the pivoting angle of the turn-over member
can be reduced, and accordingly thé apex angle of the
angular portion can be increased without increasing the
e operating force for the operating member and the stroke
10 of movement of the operating member can be reduced.
Thus, according to the present invention, there
is no possibility of opergtional error, énd'tﬁo
requirements of reduction.in stroke of movement of and .
_reduqtioﬁ in operating force for an operating.member can
15 both be satisfied. Accordingly, miniaturization of a.
~ device and improvement in operability can be
anticipated.' | |
k# ] A specific_émbodiment of the present invention
will now be described in detail by way of example with

- 20 reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view, partly broken, of a
mode selection mechanism showing an embodiment of the

present invention;



wi |l now be described in detail by way of exanple with 20 reference to the
acconpanyi ng drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a .
perspective view, partly broken, of a node sel ection nechanism showing an *,
embodi nent of the present invention,_ ;. - 17 - FIG 2 is a plan view of the
turning over nechanismof FIG 1; FIGé 3 to 6 are simlar views but '
showi ng different stages of operatlon of the turning over 5 nechanlsnvof
FIG.1 FIG 7 ig1g, phaesvaewlgh FibW BEOthle TPV Todi fied form.
FIG 8 is a perspecfive view of a-npde switching .nechani sm show ng anot her
enbodi N"enfefhahfi8mPbesert.1q; invention; FIG 9 is a schematic plan view
of a tape recorder in which a conventlonal nmode sw tching mechanismis
i ncorporated;, Fl&rc80 B3Ste Beazeeeimidaw SMewdduty sHokieigy of 15 the
turn-over mechanism of FIG 9; and FIG 11 is an enlarged plan view of the
turn-overdbffeneans s ehgesGCofOopbratli bhDoPESRBI IE“ﬁlrQ&ln@: ovdr | LLUSTRATED
EMBODI MENTS

5 mechanism of FIG. 1;

FIG. 7 is a ﬁlan view of a turn-over member of a
modified form;
FIG. 8 is a perspective view of a mode switching

mechanism showing another embodimentldf the present _ o

o/
10 1nvent10n,
FIG. 9 is a schematxc plan view of a tape
recorder in wh;ch a conventional mode switching
mechanism is incorporated;
FIG. 10 is a perspective view, partly broken, of
15 the turn-over mechanism of FIG. 9; and
FIG. 11 is an enlﬁrged plan view of the turn-over
mechanism of FIG. 9. |
DETAILED DESCRIPTION OF THE ILLUSTRATED EMBOD;ﬂgggg .
v’

Referring first to FIGS.-I'and.Z, there is shown
20 a mode switching mechanism according to the pfesent
invention. The turﬁ-over mechanism shown includes an
operating member 2 mounted for linear reciprocal
movement in the directions of arrow marks A and B on an

upper face of a main chassis 1. The operating member 2



Referring first to FIGS. 1 and 2, there is shown 20 a node sw tching
mechani sm according to the present invention. The turn-over mechani sm shown
includes an operating nenber 2 nmounted for |inear reciprocal novenent in
the directions of arrow marks A and B on an upper face of a main chassis 1.
The operating nenber 2 - 18 - is biased inits returning direction, that
is, inthe direction of the arrow mark B b & return spring 3. The return
spring~3“ extends between a |ateral projection 4 at an end of the operating
menber 2 and the main 5 chassis 1. A connecting nenber 5 is conpnected for
rocki ng noti orisorbimsedper itecreturmingpiirechiorenbeprtoisania| Shgat ed
slot 6 is forned at an end portion of the connecting nenber 5 while a |,
pressing port idirection (ef 1bhe aprey gpark Bn PX 3, BGFHER 8RTARZudper face
at the other end portion of the connect'ng?nenber 5. T?e egon ated slot 6

i s elongatedi??qrﬂ??ﬁ?ﬁnﬁ?fﬂPiﬁar%%ﬁ?ﬁ%%a etBeeBa ol 2 RER pB?ﬁPFﬁﬁlﬁﬁnber
2. The elongated slot 6 (s fifted with_a pivot. shaft_8.s relLy_nmounted on
the 15  upper? &t Aty %%d“b%r??%ﬁaﬁ*ng h’geﬂBaf'a%i ﬁ,ﬂdng%eﬁaé.n The
connecting nenher 5, is, thus nounted for rocking notion around the pivot

shaft 8 arl al¥¥%5t% 1 hear notion in the direction of reciprocal notion of
t he

A connecting member 5 is connected for rocking
motion on an upper face of the operating_member 2. An
elongated'slot 6 is formed at an end portion of the
connecting member 5 while a pressing portion 7 in the

10 form of a pin is provided'on an upper face at.the o;her
end portion of the connecting member 5. The elongated
slot 6 is elongated in the direction of_reciproeal
mbtion of the operating.member 2. The elongated slot 6
is fitted with a pivot shaft 8 securely mounted on the

15 upper face at an end portion of the operating member 2.
The connedting member 5 is thus mounted for rocking
motién around the pivot shaft 8 and also for linea:

Kz motion in the direction of reciprocal motidh of the

. operating member 2 relative to the.operating'member 2.
20 - A positioning recess 9 is formed in a. contiguous
“relationship to a base end (lower end in FIG. 2) of the
elongated slot 6 in the connecting member 5. The
positioning recess 9 is partly defined by a pair of
.inclined fﬁceé or.edges 9a and 9b of the connecting

25 member 5 which extend in a left and right symmetrical



operating nenber 2 relative to the operating nenber 2. 20 A ‘
positioning recess 9 is formed in a contiguous relationship to a base énd
(lower end in FIG 2) of the elongated slot 6 in the connecting nmenber 5. .
The positioning recess 9 is partly defined by a pair of inclined faces or
edges 9a and 9b of the connecting 25 1gmenber 5 which extend in a left and
right symetrical - 19 - relationship and intersect each other jn,such a
manner as to entirely present a substantially V-shape in plan. A Nt
posi ti oni rglptipeshipn abd iimtdrsdal ragh o ther i tn sewch ob ymammen ed on t he
upper face of the operating 5 menber 2 for engaging with the positioning
recess 9 8B tie eadimedyt myeaaniera BubgtanpbiallpriYnghapeects plamd t he
positioning projection 10 are normally held in engqgeneng w th each ot her
under t heAbPasifkdonisg. Proxiestiansiih idprihgy fiorm ef aHpdm Xt ends bet ween
anot her lateral _projection 11 at the end of the operating nenber 2 and the
end porti 8RCYFedye moynted iafy thepiprer feqe,9f othe oRePREING i s nounted

T T
Pfg?frs?déggecggggb %%& m%megrlé;has an angul ar portion 16 provided at a
The positioning recess 9 and the positioning
- projection 10 are normally held in engagément with each
other under the biasing-force of a tension spring 12 \J
10 which extends betwéén another latefal projection 11 at
the end of the operafing meﬁber 2 and the end portion of
the connecting member 5. _ | |
A-turn-over member 14 is mounted:fof pivotal
motion within a predeté:mined angular range around a
15 shaft 15 on an upper face of a sub chassis 13 disposed
above the connecting member 5. The turn-over member 14
has an ahgular portion 16 provided at a front si&e
thqreof, a pair of stopper portions.17a and 17b provided QJ
at the opposite ends.of a pair of'inclined.faces or
20 edges 16a and 16b of the angular portioh 16, and an
engaging piece 18 provided on the other side thereof
remote from a summit 16c of the angular portion 16 with
respect to the shaft 15. An elongated ﬁole 19 is

perforated in the sub chassis 13 in an arc centered at

25 the shaft 15 for the turn-over member 14, and the



thereof, a pair of stopper portions 17a and 17b provided at the opposite
ends of a pair of inclined faces or 20 edges 16a and 16b of the angul ar
portion 16, and an engagi ng pi ece 18 provided on the other side thereof
remote froma sunmt 16c of the angular portion 16 with respect to the
shaft 15. An elongated hole 19 is perforated in the sub chassis 13 in an
are centered at 25 the shaft 15 for the 2@r+n-over nenber 14, and the -
20 - pressing pin 7 of the operating nenber 2 extends: upwardly through the
elongated hole 19 so that it can slidably contact with the inclined face
16a or 16b of RARSSTKIRIR pbraf c¥he corerabing ynembeer2 nexberds4. A 5

Concont i cal WAREH Ao iR SLaREa LAl AL cHOREH EPHF kb Q¥R of fhe
So that 1t T HGARTE I CAF g nthe ohe Ehed oFadd PR en B ana © *
Sui tohi ng monie R4 SRRAPhAGEth Tt SOTRGI TR P HRRBE 15 arft the sub
ggf;snzinZi éu gpdiéocs?{wg;u%lltoﬁ%c ‘?%dnro .ér):a%‘?girso %(Fﬁmtérr%t?%ﬂ{% C%‘ih]gnoperati ng

rember .2, thalohgysdd 118l G O ortlerdd s A IBhEeh B8 b Fordga S 1 and

" hole 19, and the engaging piece 18 of tﬁe turn-over
member 14 extends downwardly throuéh the second
elongated hole 20 so that it is received in an engaging

10 rece#s 21a formed at:an end portion of a mode switching
member 21. The end portion:of the ﬁode switching member
21 is dispo;ed between tyg connecting member 5 and the
sub chas#is 13 and is moﬁnted for reciprocal movement in
a direction perpendiculér td the_direction.of reciprocal
15 ﬁotion of the operating member 2, that is, in the
directions of arrow marks D and E in FIGS. 1 and 2.
The turn-over mémbe: 14 is adapted to make a
_&f’ piyot#l motion within the rﬁnée of the second elongated
| hole 20 and make a toggle action under the spring force
20' of a turn-over or toggle spring 22.. The turn-&ver
spring'zz is seched at one end thereof to a spring
anchoring piece 14a of the turn-pver member 14 and'at
the other end thereof to the sub chassis 1.
__Subséquently, operation of the mode switching

25 _mechanism of the'present invention having such a



7

The turn-over nmenber 14 is adapted to nmake a pivotal notion within the
range of the second el ongated hole 20 and nake a toggle action under the
spring force 20 of a turn-over or toggle spring 22. The turn-over spring.
22 is secured at one end thereof to a spring anchoring piece 14a of the
turn-over nmenber 14 and at the other 8&d-t hereof to the sub chassis 1.
Subsequent |y, operation of the node swi tching 25 mechani sm of the present
i nventi on having such a 21 - construction as descri bed above mnhﬁwbe
descri beccons tretien onal deéﬁﬁibﬁéeabevpl 83113 bey dgscrided)mitdver
mechanismjs shown in its normal condition |n FIG 2, and in this,

condi t i orfddifelonal peferencagtpr EfE8ri ntPobon the operatlng nenber 2
engages with portions of the two bncllned faces 93 and 9b of

posi ti oni ng r ece5a€ ot PFRTRECT OMRE PPﬁ@mnéﬁbé oyn, 4 158 FﬁF@F@ectlng
t 9 3 h d f 9 nd 9b. A di ngl
Pocki ng Rend fEonfn ks ko ohet Frg thehnsPratiidme . ot ng menber 2”1 n
th di t h 0 dth
or eodt ng DI 99“*§%|ﬁ95?55?§°§§&¥’r§ PHle; CFA-AR P el 210 20 e 14

s held atpgodigibs pRopbiefonl BEVeha! +iB!iAB1LAYEYaddd ¥ addie of ockwise

direction i er the spring
9b of the positioning recess 9 in the connectlng member

5 near an intersecting portion 9¢ (refer to FIG. 3) of
the inClinéd'faces 9a and 9b. Accordingly, rocking 'QJ

10 motion of the connecting member 5 by the operating
member 2 in either directipn is inhibited by the
positioning projection 10 and the pressing pin 7 is held
at its neuffal'portion while the furnéove: member 14 is
held at a limit position of pivotal motion thereof in

15 the olockwise_direetion in FIG. 2 under the spring force
of the turn-over spring 22. As the turn-over member 14
is held in this manner, the mode switching member 21 is
he;d'at a limit position of mo;ement-in the direction of
the arrow mark E. With the mode switching member 14

20 p§sitioned at thé limit position,'a tape recorder in.
which the turn-over mechanism is ihcorpofated is in an
operation mode such aé, for example, a reproduction mode
wherein a tapé is fed in one difection.

In this condition, if the operation member 2 is

25 pushed to move in the directioh of the arrow mark A



of t he turn-over spring 22. As the turn-over nmenber 14 is held in this
manner, the node switching nmenber 21 is held at a limt position of
novenent in the direction of the arrow mark EE Wth the node sw tching
menber 14 20 . positioned at the limt -position, a tape recorder in which
the turn-over nmechanismis incorporated ig_in an operation node such as,
for exanple a reproduction node whereini 4 tape is fed in one direction. In
this coffition, if the operation nmenber 2 is 25 pushed to ane in the

d f th K A, - = 22 - he bi f the

r'e{ﬁ?tn' SBr."n t%"eb@s}['ra%ga{’bﬁﬁﬁfi ERERePRothE; rehla) %%%'” 395%i ng d
h nber, 2

o o, AP BURLE B EnbPEoRPBETLU RURIDRE £ 5sSORE SRER' Y

in FIG 3 mlﬁfttbﬁownsmg BRUbRIshaeto aeBkelied cRelhlkling ?%mtblg% gperating

menber 2. Si aneously, posi tioning projecti e operatlng
menber 2 '5fﬁ&“&%kﬁ“@&n@i@ﬂé&h§1tﬁckhnéﬂdfafeihgaeﬁaﬁgngﬁfsﬁﬁ%

positioning recess 9 10 near the intersecting portion 9c to cancel

i nhibiti o ofth&ckbRAe8Rih@NmERbEFESCABNERbIATIRENTE, 3 hnitile tarerating
menber 2 to allow pivotal notion of the connecting nenber 5 while the

PreSSIng Pi N Herdli dMespPINECL 2 NYs NBRBEORAEdI & tgtact B¢ Whehopeeakiaki ned
aee member 2. Simultaneously, the positioning projection 10
on'the operating member 2 is spaced away from the
inclined faces 9a and 9b of the positioning recess 9
10 near the iﬁtersecfing portion 9¢ to cancel inhibition of
rocking motion of the conneciing member 5 by the
operating membér 2 to allow pivotal motion of thé
connecting member 5 while the pressing pin 7 on the
connecting member 5 is contacted with the inclined face
15 16a of the angular portion 16 of the turn-over member
14.
As the operating member 2 moves fﬁrther in the
Lj‘ 'direction of the arrow mﬁrk A in FIG. 3, the connecting
member 5 is moved in the same direction in an integral
20 relationship by the operating member 2. Upon such
forward movement of the connecting member 5, the
pressing pin 7 thereon is gulded by and slidably moves
along the inclined face 16a of the angular port10n-16 of

the turn—over member 14 SO that the connecting member 5

25 is plvoted in the counterclockw1se direction in FIG 3



15 16a of the angul ar portion 16 of the turn-over nenber 14. As the
operating member 2 noves further in the direction of the arrow mark A'in ,*
FIG 3, the connecting nmenber 5 is noved in the same direction in an

i ntegral 20 rel ati onship by the opesa28ng nenber 2. Upon such forward
novenent of the connecting nenber 5, the pressing pin 7 thereon is guided
by and slidably noves along the inclined face 16a of the angul ar pogtiion 16
of the turramwnd Menbepiviok sthaftat8 timet tbnbket prngssitmdagrirs 25s i s P*Uot ed
in the counterclockwi se direction in FIG 3 - 23 - around the pivot

shaft 8 untédntswtes ssidimghe rstopperofncet biawf thetwmogyer face 17a of
the turn-over nenber 14 as seen in FIG 4. As the operating nmenber 2
further noveember vt (s seen |Wt$\’éﬁd|4ect ion of the arrow mark A from-the
position shown in FIG_ 4, the pressi pi n_7 pushes the stopper portion 17a
of the turn-over nihifdie BP%‘B’HM eRec2t funther mopamSoTHARALY, vot ed
in the counterclockmﬁse dlrec in FIG 4 around the shaft 15 agai nst the
10  bidsi p e difeqtie %ragﬁwn& A fxpm nfdwsmmon

count er - cl ockwi se, |votal nDtlon of the turn-gver nE

nber ust after the
end of the $RAWR ol Fly ity tz‘?v?ﬁ"c?lsi'%gaﬂbﬂo cBushes %ﬁrtl €hchori ng
pi ece 14a of the tu

portion fJL of the turn-over member 14 so that now the
turn-over member 14 is pivoted in the counterclockwise
direction in FIG. 4 around the shaft 15 against the ‘ )

10 biasing force of the turn-over spring 22. During such
counter-clockwise pivotal moticn of the turn-over uember'14, .
just after the end of the turn;over-sbrinz 22 which is
anchored at the.spring anchoring piece 1l4a of the turn-
over member 14 passes a neutral position, that is, a

15 line interconnecting the shaft 15 for the turn-over
member 14 and the other end of the turn-over spring 22
which is anchored at the sub chassis 13, the turn-over
member 14 is now biased in the counterclockﬂise
direction in.FIG. 5 by the turn-over spring 22 so that

20 it is turned ovei and pivotéd in the counterclockwise
direction to its another pivoted position shown in
FIG. 5. Upon suqh turning over pivotal motion of the
turn-over member 14, the mode switching member 21 is
moved in the direction of the arrow mark b in FIG. 4 to

25 its another limit position shown in FIG. 5 thereby to



over rrenber 14 passes a neutral position, that is, a 15 l'ine

i nterconnecting the shaft 15 for the turn-over nenber 14 and the other end
of the turn-over spring 22 which is anchored at the sub chassis 13, the
turn-over nenber 14 is now biased in the counterclockw se direction in FIG
5 by the turn-over spring 22 so that 20 _i# I's turned over and pivoted in
the counterclockw se direction to its anot ék'bivoted position shown in
FIG 5.~dpon such turning over pivotal notion of the turn-over nmenber 14,

the mode switchipg BFERCERS! thpeUedride S UL hflrd iR e ™ k D

in FIG 4 to 25  its anothe mt position shown in erepy to
- 24 - turn ovghehhgal,ap8r €3NPl ,! AndtHE PRI Al b S Utle ASin f OF

exanpl e, anot her reproduction node wherein the tape 1s fed in the other

direction. If the Papbi 18 FeHCEnalthlehdthRe JilradviRHder 2 is 5 renoved
after such a condition as shown in FIG 5 has been reached, the operating

menber 2 is noved revéfsehy ipashingdifioedld @t Ghd perdtindBidmtber 2 H4 5
back to its initial position by the biasing force of the return spring 3.
Upon such 3et uremoagedoaétert satht ke copeiiztiiong a0 shaventier EXQ he daiwect i ng
menber 5 is pivoted back in the clockwise direction in FIG 5 and the
pressi ng pi n 7beker eenchedf,i thlel prergijad ag@henmatisrmpwedﬂﬁeﬂntéthm
in the directiop of the arrow mark B'in_FIG. 5 back to
its initial position by the biasing force of the return
| spring 3. Upon sﬁch returning movement of the operatiﬁg
10 member 2, the éonnecting member 5 is pivoted back in the
cldckwise directibn.in FIG. 5 and the pressing pin 7
thereon is finally engaged again with the inclined faces
9a and Qb of the positioﬁing récess 9 near the
intersecting portion 9¢c as seen in FIG. 6 similarly as
15 at the initial stage of FIG. 2 while the pivot shaft 8
is c;ntacted with the base end of the elongated slot 6.
Conseduently, rocking motibn of the connecting member 5
: K) is!inhibited bf the operating member 2 and the pressing
prin 7 is held at its neutral portion.
20 If the operating member 2 is moved forwardly
| again in the direction of the arréw mark A in thé
condition of FIG. 6, at first inhibition of rocking
motion of the connecting member 5 by the operating

member 2 is canceled so that the operating member 2

25 becomes free in a similar manner as described above and



9a and 9b of the positioning recess 9 near the intersecting portion 9c as
seen in FIG 6 simlarly as 15 at the initial stage of FIG 2 while the
pivot shaft 8 is contacted with the base end of the elongated slot 6. ;
Consequent |y, rocking notion of the c%ﬁnecting nmenber 5 is inhibited by the
operating nenber 2 and the pressing™pi“f 7 is held at its neutral portion.

20 I f the operating nmenber 2 is noved forwardly again in {he..

di i Al di t.i f Fl 6, at, first “n
ihL?g}L?QHQ%fﬁggﬁgéﬁgm%% {gnlg}g?hggggg e% % gt%€h§ &3 &gcﬁﬁ€e9p$rating

nb 2} I t LN I econes free in a
S lar riecer e8! GE He, Bk BB 67BE thel hnea¥iipin 71 s

cont act ecpibdirt P&, Ot RetekNeheRgdabachel Bhedhcing i@%ye%r fp%ﬁ)'e%” 16 of the

turn-over nenber 14. After then, as the operating nenber noves further

forvardl yfurthep dofnardly oh the ALreWtiBhk ok the alrf¥wlnad¥ Mg PIn 7
presses agai nst the other stopper portion 17b so that the turn-over nenber

14 i s5 pi veliél pyessingdpine? phebbBeschgaknsse tier 8¢hie@ sitbppe® 6. As the
turn-over nenber 14 is pivotally turned over in this manner, the node:
Swi t chi ngpoetben 27bi sonthet kthet barhbovedi membiean 1df itshgiaotawirark E in
FIG 6 so that the tape recorder is turned over again to the former
oper at i orturned over in the clockwise direction in FIG. 6. As
the turn-over member 14 is pivotélly turned over in this
manner, the mode switching pember 21 is qo#ed in the ;;;
10 direction of the arrow mark E in FIG. 6 so that the tape
recorder is turned over again to the former qperafion
.mode, thﬁt igs, the reprb@uétion mode wherein the tape is
fed in the Ane direction. Afte: then, if the pushing
force at the operating member 2 is rémoved} the
15 éperating member 2 is moved_back in the direction of the
arrow mark B in a similar manner as described above sé
that the initiél condition shown in FIG. 2 is restored
whgrein the pressing pin 7 ié-held at its neutral
position.
20 Referring now to FIG. 7, there is shown a
modified'form of the turn-ovef member 14 described
above. In the modification shown, both inclined fades
16a and 16b of the turn-over member 14 are inclined at

portions 16d and 16e thereof including a summit 16¢

25 therebetween towérd the inside such that they may



node, ‘that is, the reproduction node wherein the tape is fed in the one
difrecti'on. After then, if the pushing force at the operating nenber 2 is
renoved, the 15 operating nmenber 2 is noved back in the direction of the
arrow mark B in a simlar manner as described above so that the initial
condition shown in FIG 2 is restored whergin the pressing pin 7 is held at
its neutral position. 20 Refernlﬁfruwvto FIG 7, there is shown a
nodi fi ed=form of the turn-over menber 14 described above. In the

nodi fi cat [ on %%%‘Q’%ntb%xh llnr‘]:(i, %‘%%;ﬁnfﬁ%‘é‘z atjrﬁﬁr ‘\ﬁ; ]16eb iog; éit'e élklgn ol%/eeﬁ%rrerzrtger '

14 are inclin at portlons |nclud|ng a summ

ther ebet wveen {nairgdt ,hg 'ﬂ%s'éjQ: . e%ﬂ%{aéf@’)’é@%\[e of €Fe" %ﬂéﬁﬁ@&& an .

i ncreased apex angle while in t ment GS. 1to

i nclination amb%sofmhhandnqlslw«zc% e utbR AE Ly (1 {é”fh:Qé/&f ‘menber.
14 is fixed fromthe opposite ends of themto the summt 16c as

i ndi cated by lregerhle ¥ppddithe ends off RthdiP dd Oife lHchmie 166 95 the

i nclined faces 16a and 16b have such a sufficient extent that, when the
oper at i ngsneniedi2aitedmbye briokesaridnes tire FI@®SSi Ng THe ﬂofworbe féd st

contacted with the portion 16d or 16e of the inclined 10 face 16a or 16b.
Wth the nodi fingd i6er mfovdre ngndicmeil faces 16a and 16b have such'a
| sufficient extent that, when the operati@g member 2 is
moved forwardly, the pressing pin 7 may be first
_contacted with the portion 16d or 16e of.the inclined
10 face 16a or 16b. With the.modified turn—erf member 14,--
.comparing with the turn-over.member 14 6f the embodiment
of FIGS. 1 to 6, the distgnce from the center of the
shaft 15 to the summit léc is reduced by Z.
Conséquently, the pressing pin 7 can be disposed nearer
15 to the turn-over member 14 by a distance equal to the
reduced distance, and also the stroké of movgment of the
operating member 2 can be reduced. Meanwhile, since the
\/r : pfgssing pin 7 first presseé against the portion 164 or
16eiof a more gentle inclination, the reactive force is
20 greater and accordingly it will extend the tension
spfinﬁ 12 readily.
Referring how to FIG. 8,-thére is shown a turning
over mechanism according to a second embodiment of ﬁhe
'present invention. The turning over mechanism shown

25 includes an operating member 52 mounted for sliding



conparing with the turn-over menber 14 of the enbodiment of FIGS. 1 to 6,
the di stance fromthe center of the shaft 15 to the summit 16¢c is reduced -
by [err]. Consequently, the pressing pin 7 can be di sposed nearer 15 to
the turn-over menber 14 by a distancé‘éﬁha1 to the reduced distance, and

al so the stroke of novenent of the operating nenber 2 can be reduced.

or 160 of  ASYBAETSCR 87 NERGTACAGE Shd ARRNE S S ORISR £558n r oo anc
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o udes. aRPBRREIPR ERERSe 3ttt v i dySe BETHSROAT 5,
i ' chass P18 o9, FEM ARG S AL IRl B ePOH (7% 5 o

a sol egoi d ' S adnii N i casing 73.
A | eaf Bspr Fﬁé ?gg;ﬂg&ge??dr e éte\éofnn%pgﬁgﬁfﬁesfg%‘ %xﬂe& ggerggfi %%ammer 52

and cont actgd st 1Y AL g AN inihHde 0 el tdbitdet3dd a?f t@ecONNECt i ng

menber 55. An engaging slot 77 is perforated in a turn- over nenber 64, and

a novabl e BitRe® éRdOpo?tTBAC thereof with one end of a connecting
member 55. An engaging slot 77 is perforated in a turn-
over member 64, and a mov;ble piece 79 of a mode

10  switching switch 78 is fitted in the engaging slot 77.

In the present émbodiment, an elongated slot 56
and a positioning recess_59'of the-cohnecting'member 55
are not forme& in a contiguous telationship to each_
other.

15 The turning over mechanism is shown in its
initial condition in FIG. 8. In this condition, if the
solenoid 74 is energized, the operating member 52 is
moved forﬁardly in the.diréction indicated by an arrow
mark A by the iron core 75 of the solenoid 74. Upon \/

20 such forward movement of the operating member 52, the
connecting member 55 is also moved forwardly by the leaf.
spring 76 togethgr with the operating member 52, and
upon such forward movement of the connecting member 535,

a pressing pin 51 on the connecting member 55 is first

25 contacted with and slidébly moves along an inclined face



10 switching switch 78 is fitted in the engaging slot 77.. In the present
enbodi hent, an elongated slot 56 and a positioning recess 59 of the
connecting nenber 55 are not forned in a contiguous relationship to each

ot her. 15 The turning over nechanismis shown in its initial
conditionin FIG 8. In this condition, i£ the solenoid 74 is energized,
the operating nmember 52 is noved forwardly %n'the direction indicated by an

arrow-#efk A by the iron core 75 of the solenoid 74. Upon 20 such forward

moverent of tNGOReE A %gﬁg{@gr?éa%gneeﬁoggegggnem- §brSnehBed! §g MOV

forwardly by the |eaf sprin ogether w the operating nenpe 2, and
upon such forvgy G DY R e Hnd HE1 P MEREE R Y5 SBIDCL; 3t ed PACERLTO P n.s7

on the connecting nmenber 55 1s first 25 contacted wth an | dably noves

al ong an inclidfithfClockwigdd dibéOtPénainarsdl a8 Re6LhANLRE ebnthe
turn-over nenber 64 so that the connecting nenber 55 is pivoted in the

count er cl ockwigie dligisedt adhdft 43 OTiwé opRgls s Ieg Cphes7oisa pivot shaft 58.
The pressing pin 57 is 5 subsequent|ly contacted w t-h and pushes a st opper

portion 6% atsubsedwsritEndcaitddted neitheand apashéd aostbpperhportuianover
menber 64 is pivotally turned over in the clockw se direction in FIG 8.
Upon such pivd@@%@ at the last end of the inclined face 66b so that the
turn-over member 64 is pivotally turned over'in the
clockwise direction in FIG. 8. Upon such pivotgl
turning over motion of the turn-over member 64, the
10 movable piece 79 of the‘mode switching switch 78 is
m§ved in the direction of an arrow mark F so that a kape
recorder in which the tugping 6ver mechanism is
inéorporated is put into an operation mode.
In the condition, if the solenoid 74 is
15 deenergized, the operating member 52 is moved back in
the direction'of the.arrow mark B by ﬁnd together with
the iron core 75 of the solenoid 74, and the connecting
U megber 55 is moved back in the direction of the arrow
mark B together with the operating.member 52 until a
20 positioning projection 60'is engaééd with inclined faces
59%a andl59b of £he positioning recess 59 near an
intergecting pOréion 59c as seen in FIG. 8 to thereafter
inhibit rocking motion_of the connécting.member 55
relative to the operating member 52.

25 In this condition, if the solenoid 74 is



t urni ng

over notion of the turn-over nenber 64, the 10 novable piecq‘?g

i

of the node switching switch 78 is noved in the direction of an arrow nmark:
F so that a tape recorder in which the turning over nechanismis

i ncorporated is put into an operation?fpde. In the condition, if the
74 is 15 deenergi zed, the operating nenber 52 is noved back in

ti f th . k B_by dt th W th_the i ~or€~ %5 of
CEheRsScet g sann  tonnerer 1 BResr e Semirri Bk | b o e °
f th h Lth th ti nb 52 until
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Nthe. 1hB2ihedNfa¥er 66a. Consequently, the turn-over
member 64 is pivotally turned over now in the counter-clockwise
direction in FIG. 8, and as the turn-over menber_64 is
pivotally turned over in this manner, the movable piece.
79 is moved in the direction of an arrow mark G in
FIG. 8 to turn over the tape recorder to another
operative mode. | |
| After then, if the solenoid 74 is'degnergized,
the connecting member 55 is moved in the direction of
the arrow mark B together with the operating member 52
back to its initial position shown in FIG. 8 agaih.

It is to be noted that while in each of the
embodim&nts described above the elongated slot 6 or 56
is formed in the connecting member 5 or 55 while the
pivot shaft 8 or 58 is pro#ided on the operating member
2 or 52, alternatively the.eloﬁgated gslot 6 or 56 may be
formed in the ope;ating'member 2 or 52 with the pivot
shaft 8 or 58 provided on the connecting member § or 55.

Further, the positioning recess 9 or 39 may be provided

i

a



menmberr 64 is pivotally turned over now in the counter-clockw se direction
in FIG 8, and as the turn-over nmenber 64 is 10 pivotally turned over in
this manner, the novable piece 79 is noved in the direction of an arrow
mark Gin FIG 8 to turn over the tape recorder to another operative node.
After then, if the solenoid 74 is deenergized, 15 t he connecting nenber
55 is poved in the direction of the arrow Yark B together with the
oper at ag nenber 52 back to its initial position shown in FIG 8 again. It

is to be noted that while . .i.n each.of the e di ment s, descy | ve the
el ongat ed sl ot°"'6q"31\‘e SPerating gepher, 2 ox @C‘Bﬂﬁéc |‘=F‘lgp?r£\91 ggn‘??%r 55
whi | e the pivQL, shaf.t: I~ 58 i j on.t o) i r .52,
‘alternatively ptrhoé)%e tolnog‘at?1 eod % o?go g%&"g‘ggdnay bgﬁ? o?ﬁéﬁé‘%ﬂg?g‘eaﬂglg{é?gt ?ng
menber 2 or 5érwi tg,h the pivot shaft 8 or 58 provided on the connecting
menber 5 or 55. 5 Further, the positioning recess 9 or 59 may be
provided =~ - 30 - on the operating nmenber 2 or 52 with the positioning
projection 10 or 60 provided on the connecting nenber.5 or 55.



-31- - C L M S * CLAIMS: _1.__A node switching turn-éver
mechani smfor a tape recorder wherein, each tinme an operating nenber VG

mounted for reciprocal |inear novenendlis opeﬂﬁﬂmmnmﬂnlmm a ¥
reci procal novenent either by manual operatio ans of a -
driving sogggfmgg pressing portion of a connecting ntnbtr torfnected for
rocki ng sai d operating nenber is first slidably contacted-4ifh

one of the other of aaNfhdeCkwiBehifgdrdPnlaees Abchlndafubak gorti o™r a

pi votal turn-over nenber to rock said connecting nenber I n one or the other

direction gggei fetbflesORhast e, \ehBnaBdmBUSRESparat 2RECheRBELT ON provided
in a contiguous relationship to the last end of the inClined face to-

pivotal |y mowintd® Dyerredigrboal- Difeateiboemeatelibeepesdtédhtag- from one
to the other or fromthe other to the one of two operation nodes,

char acber imakiei a téaiprocal onguerdns| eitherf bynmdnualospephtsond operating
menber and said connecting nmenber while a pivot shaft is 20 provided on the
ot her of sthelrepfrati by meabsrofind dmisdiagnsearcey aepbessiang is fitted in
said el ongated slot, that said elongated slot is elongated in the direction
of recipropertioneatna cbnnactingemnambay seonbected fort voakiong said
connecting nmenber to nove in the same 25 direction as that of reciprocal
nmovenent orotipn to said operating member is first slidably
contacted with one or the other of a pair of inclined
10 faces of an angular portion of a pivdtal turn-over ' ;_J
member to rock said connecting member in one or the
other direction and is then contacted with and pushes a
stopper portion provided in a contiguous relationship
to the last end of the inclined face to pivotally turn
15 over said turn-over member to effect switching from one
to the other or from the other to the one of two

operation modes, characterized in that an

elongated slot is formed in one of said operating member
and said connecting member while a pivot shaft is

20 provided on the other of said operating member and said
connecting mémher and is fitted in said elongated slot,
that said elongated slot is glongﬁted in the direction
of reciprocal movement of said operatihg member so as to
allow said connecting member to move in the same

25 direction as that of reciprocal movement of said



i- 32 - operating nenber relative to said operating nenber white
pi vot.al shaft serves as the center of rocking notion of |
nenber, that a positioning projection is provided on oni@iﬂﬂﬂggﬂl
‘menber 5 and said connecting nmenber whil3@ & position

provi ded on the other of said operating nenber.and said connecting nenber
for engagi ng, when said connecting nenber is noved in the one direction

rel ati ve to saipkrapdngt megbernirela tiivieh tsaisdidospeireting pewspect whhleo 10
prevent rocking nmotion of said connecting menber relative to said operating
menmber, that saiid gieoisilnghaftbserxes asi dheoresterngfneapkingre '

i nterconnected by a spring such that said positioning projection and said
posi tioni ng r eoddon@f iseideconnecting membexgethat & PRS1S1IONLBENL ot her
under the biasing force of said spring, and that when said operaji.ng nenber
i s moved forwprdjeckion isapgoyided o onet ofnspidr eBerrEipgnReBPEE with |
the one or the other inclined face of said angular portion,. said connecting
menber i s Snovend @addd comngcsisgamenpare Whdlexs PogdLinBLingLEeSBRPNY3f or ce
of said spring so that engagenent between said positioni projectiqgn and
said positicnﬂHﬂ?VﬂéGQSQ“igh@aﬁ&@ﬁédeé?aﬁdnﬂﬁﬁtgﬁﬁPéhPﬁngﬁrﬁgévﬁPla
mechani sm for a tape ,recorder as set forth in claim1l ip.sgid

posi ti oni ng r &Xneqting, %%Fro%%tel%al%}'\%t é’?‘§é‘cﬁ‘r’58 ¥BRheLR1A

member is moved in the one direction relative to said

operating member, with gaidgposition;pg projection to
10 prevent rocking motipn of said connecting member
relative to said operating member, that said operating
.member and said connecting member are interconnected by
a spring such.that said p;;itioning projection and said
positioning recess may.be held in normal engagement with
15 each other under the biasing force of said spring, and
that when said oper;ting member is moved forwardly until
said pressing.portion thereof is contacted with the one
or the other inclined face of said angular portion, said
(N co;;ecting member is mbvgd toward said operating member
20 against the spring force of said spring so that
' engagement between said positioning projection and said

positioning recess is canceled.

2. A mode switching turn-over mechanism for a
tape recorder as set forth in claim 1, wherein said

positioning recess has a pair of mutgally intersecting



- 33 - left and right symmetrical inclined faces, and said positioning ’ -
projection is engaged with said inclined faces near an intersecting portion
of said inclined faces to inhibit rockipg notion of said connecting 5 ‘
menber relative to said operating nenber” 3. A node switching turn-over
mechani smfor a tape recorder as set forth in claim?2, wherein said :
inclined faees ahdszighengymmetpdchlodnel inadd facest,alandusaiaver nenmpeg are
inclined at portions thereof 10.including a summt therebetween such at
sai d angul pospbibnéngnpycljiection isceagagedamdithasglid. idclAnedde switching
turn-over nechanismfor a tape recorder substantially as hereinbefore
descri bed fkchsrbeareabeinbersadtingspowtion, ofhsaddcanpddpedg 15 draw ngs.
faces to inhibit rocking motion of said connecting
5 member relative to said operating member.
3. A mode switching turn-over mechanism for a
tape recorder as set forth in claim 2, wherein said
inclined faces of said angular portion of said pivotal
turn-over member are inclined at portions thereof
10 including a summit therebetween such that said angular 7
portion may have an increased apex angle.
4. A mode switching turn-over mechanism for a
tape recorder substantially as hereinbefore described
with reference to, and as shown in, the accompanying

15 drawings.
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