[err] TAPE RECORDER BACKGROUND OF THE.I NVENTI ON Fi el d of the | nventi on:

This invention relates to a tape recorder and concerns a tape recorder t he
magnetic head of which 5 is turned over 1800 upon each change‘p é?'df'The
runnjrg-di rection of a magnetic tape. Description of the Prior Aft*® ﬁ ‘donme
congenti opal tape recorders equipped with an auto-reverse function, t he

dqad is 10 turned over [err] _ugon each change-over of the running
gf a magnetic tape. Turning-over mechanisnms of this sort are
constructed as hereinafter described in detail but generally they include a
turnimg-Shaft which carries the magnetic head and which is supported 15 in
a bearing, the shaft being turnedTRPEt RECORDER t he head. Mechani sns of
this sort are however acconpani ed by the follow ng drawbacks. Due to the
exi stence of a clearance between .the turning shaft and the bearing, the
magnetic head is off-centered (i.e., deviated from 20 the center) or
tilted. When BACKGROUNDe@iFe THE INVENRIGMat i on t akes pl ace, the opt i mum
positional relation between the head and an associ ated nmagnetic tape is
affected adver sEigldh athAthe Hneeptionc characteristics

This invention relates to a tape recorder and
concerns a tape recorder the magnetic head of which
5 is turned over 180° upon each change-over of the running

direction of a magnetic tape.

Description of the Prior Art:
In some conventional tape recorders equipped
with ap_auto-reverse function; the magnetic head is‘

10 turne& over 180° onn each change-over of the running
direction of a magnetic tape. - Turning-over mechanisms
of this sort are constructed as heréinafter described-
in detail ‘but genefally'they include a turning shaft
which carries the magnetic head and which is supportéd-

& | 15  in-a bearing, the shaft being turned to turn-over the
head. Mechanisms of this sort are however accompanied
by the following drawbacks. Due to the existence
of a clearance betwecn the turning shaft and the bearing,
the magnetic head.ig off-centered (i.e., deﬁiated from

20  the center) or tilted. When such off-centering or
inclinatioh takes place, the optimum positional relation
between the head and an associated magnetic tape is

affected adversely so that the acoustic characteristics



.tape guide-on a side wall of the head in order to maintain the prec

/

-2- are | owered significantly. I't has hence been necessary to provide a
|

positional relation between the head and the tape. 5 £
tape guide is fixed on the side wall of the head, it is necessar NS e
the head to retract whenever it is desired to turn the head over - ‘gppn
each change-over of the running direclien_of the tape. It is hencg Y
necessary to shift the head back and forth, 10 to say nothi ng of\turrf g
over the head. This has led to the need for a conplex mechanismto shift
t he head. I f the maxi mumturning radius of the head is greater than one

hal f of the hei gitte dfoddredSiEnIFICENLDf. a tBPehsashehée boeNhébesBerpead
is entered, it 15 is inpossible to turn the head while it is positioned
in the wi ndow ofta prassisdd e tapen gulide carsea sidé swabli spetisebhead o cause
the head to retract fromthe interior of the cassette. =~ This requirenent
has resul ted in ipr aptden tudeintain Hhe qurecisepposit bonal rébkadon tape
runni ng direction takes lots of time. SUMMARY OF THE | NVENTION Wth the
foregoi ng i n vi deRtWern i dirad randtttihe ¥&Reas a princi pal object the
provision of a tape recorder in which the. magnetic head is allowed to turn
over 25 £800 wit hout Whanre fidie itaPe Auide i bh Ehedson thaseidendall

of the head; it is necessary to cause the head to retract
whenever it is desired to turh the head 6ver 180° upon
each change-over of the running direCtioﬁ of the tape.
It is hence.ﬁecessary to.shift the head back and forth,
10 to say nothing of turning over the head. This has
led to-the need for a complex mechaniém ﬁo shift the
head. If the maximum turning.fédiUS.of the head is
gréater than one hélf of thé height of the usual window
of a tape cassette.iﬁ which.the head is éntered, it
15 is impossible to turn the héad while it is positioned
in the window of a cassette. in.this'case, it is
{ - indispensable to cause the head to retract from the
| interior of the cassette. This requirement has resulted
in problems such that the feversé'oberatioh of the

50 tape running direction takes lots of time.

SUMMARY OF THE INVENTION
| " With the foregoing in view, the present invention
'has as a principal object the provisioh of a tape recorder

in which the magnetic head is allowed to turn over

25 180° without need for its retraction and as a consequence,



-3- the shifting mechanismfor the nmagnetic head. can be simplified and the

“time required for the reversal of the running direction of the tape can be
shortened. It is the principal concept of this invention to avoid the need

fort a—tape guide at a position close to a head by reducing the possib{Jity
of i Dation and of f- centering of the head. In accordance with the
prest ention, there is thus provided a tape recorder in whith a
magne gad is turned over [err] upon each change-over of the running

di rect of a magnetic tape so as to effect the change- over from one

pl ayback trackthe QHQEBEﬁgOﬁeéﬁQﬂhgﬂefbﬁth@iRQghEQ?E h@a@"ehleheand in
whi'ch a tapered surface is formed on at | east -ofle of a turning nmenber with

the magnetic hgagpreent@dahdctrRentind #eB0arend roRTRee YellBrkle bgr ghBY
menber supported turnably thereon, and an urging neans is provided to urge

the turning nerbrning dbeeckich Ofr €hki @apeheanobesghagtbAedni Nntain the

tapered surface in contact . with the associated nenber. Onv ng to the above

construction, the turhtnis nenbeprimcipair cogceptbef 8hes NBhvéAat el to

“-mutual contact at the tapered surface so that the turning nmenber is held

surely at a praéveidrthecuegdsferoa. taphegnignenicahpaditiohhusose to a
head by reduqing the poésibility of'inclination and off-
centering of the he;d.

In accérdanée.with the present invenfioﬁ, there is
thus provided a tape recorder in which a mégnetié head is
turned over 180° upon each change;over éf the'running
direction of a magnetic tape so ;s.to effect.the_change-
over from one pléybéck track to another or from one
recording'track to;another,aﬁd in,whichﬁé tapefgd sﬁrfapq;
is formea én'aﬁ 1§ast.6ne.§f-a'turningﬁﬁember'with.the :
magnetic head mbuﬁfed thereon and a bea:iqg méhber with '
the tufning member supported turnabiy thereon,_and-an
urging means is_prpvided to urge the turniﬁg_member in the
axial direction the:eof so as to maintain the tapered
surface in contadt_with the associated member.

6wing ta the above const:uction, the tprning member'
and bearing member are maintaiﬁéd iﬁ mutuai‘cpntact.at the
tapered surface sb'thaf'fhé tufhing member.iglhéld sure1y
at.aupredefermingd pbsitiqn. The magnetic_yead ig;thus
substantia;ly.ffee from inclination or 6ff-.__ - a

centering, whereby it is no longer

v

o



substantially,free frominclination or off- centering, whereby it is no

|l onger - 4- necessary to provide a tape guide in the proximty of the
head. = 4t is therefore possible to turn the magnetic head, which iS5~ Dxthe
recordi ggi or playback node, over 1800 whil e maintaining the contact the

5 magnetic ‘head wi'th a nagnetic tape, in other words, wthout need
causing the nmagnetic head to retract. 1t, i s hence possible to sinpAify the
turni ng nmechani smfor the nmagnetic head and al so to shorten the tink
required for the reversal of the running direction 10 of the tape. Specific
enbodi mrents of the present invention will hereinafter be described in

detail by way of W e thesagc i tngs. BRI EF
DESCRI PTI ON CF Tﬁ%ﬁ’h&é ;bsﬁ@\fféé% téﬁ%@?&i gﬁ‘é@ﬁ%r??ﬁ‘?ﬁg ntary
cross-sectional yfeynofneadBINetd Ci deghlepBforESpb8sabed £ENPEPS tHed tape
recorder according to one enbodinment of this . invention; FIGJRES 2(a) to

2(c) are schematmggnéd iStHadd Ongh£éh B5801h NEhéhpefBRALHgObrt pLaAYPEcR! a
magneti ¢ head, the dinmensional relation between the nmagnetic head and
. mode, over 180° while maintaining the contact of the
5 magnetic head with a magnetic tape, in other words,
‘without need for causing the magnetic head to retract.
It is hence possible to simplify the turning mechanism
for the magnetic head and also to shorten the time
required for the reversal of the running direction
10 of the tape.
Specific embodiments of the present invention
Will hereinafter be described in detail by way of
'example with reference to the accompanying drawings.

BRIEF DESCRIPTIbN OF THE DRAWINGS

15 .ﬁIGURE 1 is a partly-fragmentary cross-sectional
view of a magnetic head and its related members in
N\ _ a tape recorder according to one embodiment of this
invention;
FIGURES 2(a) to 2(c) are schematic illustrations
20 showing the manner of turning of a magnetic head, the
dimensionallrelation between the magnetic head and
its associated cassette window, and the maximum turning
~radius of the magnetic head respectively;

FIGURE 3 is a perspective view showing the

25 manner of arrangement of tape guides by way of example;



Its associ ated cassette wi ndow, and the maxi num turning radius of the
magneti ¢ head respectively; FIGURE 3 is a perspective view show ng the 25
manner of arrangenent of tape guides by way of exanpl e, 5 FI GURES 4(a)
tog4(d) schematically illustrate effects of the exenplified structuregn
copffartsgn with a conventional structure; FIGURES 5(a) to 5(d) are-
respeqtiix®ly partly- 5 fragmentary crqfs sectional views of magnhetic heads
and Yhelr nNel ated nenbers in tape recorders according to other enbodi nents
of thNS\inyention, FIGURE 6 is a partly-fragnentary cross-sectional view of
a magneti ¢ head and its related menbers in 10 a conventional tape recorder;

and FCDRES 702) and 7(}GRRRSTR RS by (kb USKEBherBEOS T ot BEpe o
CONSTRUCTI ONS V!%Pe%ﬁ%eé?nfﬁet8xéﬁﬁl??§§ﬁp?9¥he ugea£?n98m§§r1 H first to

Figs. 6, 7(a) and turning s see I xed on a head

nmount 62, whichyegpriesoavBRIPShaE stheabubé;thereon, with the central axis
of turning of t“e turn?%gvgﬁ ? ﬁelng 30|n0|ded with the central axis of

turn-over of the head 6RIGURES S(a) to 5(d) are respectively partly-

5 -fragmentary-crOSS=sectional views of magnetic heads
and their related members in tape-reeorders-according
to other embodiments of this inVention;"
FIGURE 6 is a partly-fragmentary cross-sectional
view of a magnetic head and its related members in
10 a conventional tape recorder; and
'FIGURES 7(a) and 7(b) schematically illustrate
problems of the'eonvertiohal-structurEfof'FIGUﬁE*6. |

DETAILED'DESCRIPfION-bFrTHE ILLUSTRATED CONSTRUCTIONS

. With reference to the accompanylng draw1ngs
15 and first to Figs. 6, 7(a) and 7(b) a turnlng shaft =
64 (see Fig. 6) is fixed on a head mount 62, which
. ecarries a mag'letic " head 61 thereon, wii:h the centrai_ S
axis of turning of the turning shaft 64 beihg coincided
with the central axis of turn-over of the head 61. .
20 The turnlng shaft 64 is also supported turnably on
a bearlng 65w By turnlng a dlsk-shaped flange 66
secured fixedly on "the lower extremity of the turning
shaft 64, the head 61 is caused to turn about the central
axis of its turningfso'that the head'61 is held at - '

25 a predetermined position (the position turned over 180°)



20 The twrning shaft 64 is al.so supported turnably on a bearing 65. By
teurning a di sk-shaped fl ange 66 secured fi-xedly on the | ower extren1ty of
the turnkng shaft 64, the head 61 is caused to turnabout the centr
of igs turning so that the head 61 is held at 25 a predeternine
(the position turried over 1800) -6- by a stopper 63. Due to t eip

ijn

exi stence of a clearance between the turnlng shaft 64 and t he befpr
the magnetic head 61 is off-centered (+.@.+ deviated fromthe celt
tilted. When such off-centering or |ncI|nat|on t akes pl ace, the
positional relation between the head 61 and an associ ated nagnetic tape i s
af fected adversely so that the acoustic characteristics are | owered
significantly. Ox QN§$QRHQQBQi%HInecessary 10 to provi de a tape gui de 67

on a side wall of the head 61 in order, to maint ﬁéh reC| p03|t|onal
rel ati on between the head4¥L t&n&ﬁ%«?"t’é&&n% &ad FFWERD s fixed

h d 'l qf th d h d
etract whenever e .teea'éir?a R ﬁﬁf}&%&f" 350 S sl
change- over of ”he r&mﬂ n.% frfecée'nctered (1 et.ap%‘en lled §.rt$%nq:%enecce%§;sea}()y

to shift

5 or tilted. When such off-centering or inclination
takes place, the optimum positicnal relation between
the'head.61 and an associated magnetic tape is affected
'adversely so that the acoustic characteristics are
lowered significantly. It has hence been necessary

10 to prov1de a tape guide 67 on a side wall of the head
51 in order to maintain the precise pos1tional relation
between the head 61 and the tape. |

i #here the tape guide 67 is fixed on the side
wall of the head 61, it is necessary to cause the head

15 61 to retract whenever it is desired to turn the head
61 over 180° upon each change-over of the running
'direction of the tape. It is hence necessary to shift
the head.61 hack and forth, to say nothing of turning
over the head 61. This has led tc.the need for a

golzconpiex mechanism to shift the head 61. If the.maximum
turning'radius of the head.61.is greater than one half
of the height of the usual window 68 of a tape cassette
in which the head is entered, it is impossible to turn
the head 61 while it is p031t10ned in the Window of

25 a cassette. In this case, it is 1ndispensable to



T S S

the head 61 back and forth, to say nothing of turning over the head 61.

This has led to the need for a 20 conplex nmechanismto shift the head 61.

| f the maxi mum turning radius of the head 61 is greater than one half .of

t ha. beight of the usual window 68 of a tape cassette in which the heagéis
Ered™Nt is inpossible to turn the head 61 while it is positioned in the

w ndo 5 a cassette. In this casd, 4t is indispensable to -7-

cause ead 61 to retract fromthe interior of the cassette. Referring
now NOVFi 4. 1, nunmeral 11 indicates a magnetic head which is nounted on a
head meunt 12. 5 A turning shaft (turning nmenber) 14 is fixed along with a

st opper ‘13 -on t heaweedtheunead 261 tonsetrappefrom shevdstgrigmefodhe or
controlling the position of the head 11 when the head has been turned over
1800. The turni?@S%®&¥®- 14 i's fixed on the head mount 12 with the 10
central axis of turningegf'the,turning'shatt 14 bein% ciinciQed‘mﬁth t he
central axis of turn-oveh®EFTFHRENRAN 2. Fighe lp uPHRRGALNAT 1pdicates

SyPport ed LU natl e blad REHL0N (RERE 1O RINEL) 330 nRS, SUERATL DY,
into a taper%ﬁ SHréEFEi&éasnaFPe<£EPS£88 a&&£88§ 14 is fixed along
. wWith a stopper 13 on the head méUnt 12. The stdpper 13
serves as a mémber for édntrolling the position of the B
head 11 when tﬁe head has been turned over.180°. The v/
turhing shaft 14 is fixed on thé head mount 12 with the
10. central axis oflturning of the turning shafﬁ 14 being
coincidéd with the centbal axis of turn-oﬁer of the head
1i.'.Thqtturning shaftf14;is-support§d-turﬁébly by a
bearing (bearihg member)15;., The.outer befiphery of-the
turniﬁg shaft ju.is.formed_at_an_area,near.thé'upper end
15 theréof.ihto a tépered sufface 1ﬁa. The tapefed surféce
14a flares out towar& the upper end of the turﬁing shaft
14. Furthermore, thé.innef periphery of the bearing'15 ;)-
is also formed at én area near the upper end thereof
inﬁo a tapered surface 15a. The tapered suffacé 15a is
20 fofmed in opposition to the_tapered surface 14a and
fiares out toward_the-uppeﬁ enﬁaof tﬁé'bééfiﬁg 15.
A disk-shaped flange 16 with feeﬁh 16a formed on
the outer periphery thereof;is securéd fi#edly on the
lowerexm.of the turning shaft iﬁ}. A tﬁrning drive force

25 is transmitted to the flange 16 so as to turn the
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1l4a fl ares out toward the upper end of the turning shaft 14. Furthernore,
.the inner periphery of the bearing 15 is also forned at an area near the
upper end thereof into a tapered surface 15a  The tapered surface 15
20; forngd in opposition to the tapered surface 14a and flares ou owar
t he "upper end of t'he bearing 15. A disk-shaped flange 16 with tegth l%%n
formed on the'outer periphery thereof ig secured fixedly on the Ilfover-.e
of the turning shaft 14. A turning drive force 25 is transmitteéd to t
flange 16 so as to turn the head 11. A spring (push spring) 1
arranged between the bearing 15 and the flange 16, . The s ring 17 rves to
urge the turningh8adfilig BnSPﬁén@oWW%&PdSHFgBEPi63 a8 GFERBE ?nbﬁgﬂfﬁﬁ 1.

g ¢ nond 158 BoRELRE 0 Ao REARARLER PR bty
playback or record e toMRe LiFlSRoHel TR LA IhyiiadatedBiatns

contact with theF%agggkga EﬂpEI&ﬁﬁﬁ fbomh). Here, the head 11 has such
e

di mensi ons_ t hat Xrmum'turnrng radius R of the head 11 is smaller than

one hal . of tpe height (3o PPlnGhiLBECH! BEOKNES theRengEGHBE 26DEnand

2(c)]. Unlike conventio structures, . )
flange 16, the magnetic head 11 is turned over 180° as

S

S

depicted in FIGURE 2(a). In the plaYback or recording
N mode, the head 11 is inserted in a window 18 of a tape
cassette as shown in FIGURE 2(b) so that the head is
10 maintained in contact with the magnetic tape (not
shown). . Here, the head 11 has such dimensions that the
maximum turning radius R of the head 1l is smaller than
one half of the height (¢.8 mm) of the_window 18 [see,
FIGURE 2(b) and 2(c)]. Unlike conventional structures,
15 no tape guide is fixed on the head 11. 1Instead, tape
guides 19,19 are provided at loc;tions §paced from the
head 11. |
Since the turning ghaft 14 is urged downwardly
by the spring 17 in the'abéve-described strucfuré, the
o9 tapered surface l4a of the turning shaft 14 and the
tapered surface 15a of the bearing 15 are pressed
against each other. The off-centering and inclination
of the head 11 are therefore reduced to extremely small
angles. A conventional structure énd the structure of

25 the first embodiment of this invention are now compared



mai ntained imti glg},ggggt.g@t tHet gegq.qt&ggt ti.l'nbzy (trﬂﬁ:es:prdl”& fd)zr,cebl =D

15. no tape guide is fixed on the head 11. |Ipstead, tape guides 19,19 are
prOV|ded at locations spaced fromthe head 11. Since the turning shaft 14

I s, urged downwardly by the spring 17 in the above-described structure, the
20t ta ered surface 14a of the turning shaft 14 and the tapered surfag§f15a
of th€ bésring 15 are pressed agai nst Lach other. The off-centering.and

I nc of the head 11 are therefore reduced to extrenely small angl es.
A donv nal structure and the structure of 25 the first enbodi nent of
t hi's\i nt/i on are now conpar ed with reference to FIGURES 4(a) through
4( d) s nowwa§§uﬁefﬁh'§9°&s ton G URESH AGIES glhrﬁ)(dll)(b) &S AP¥er

di amet f the t haf t f th
bear i ngs [orr] aRISHRE SRRE 25 SHowmydRs FHOURRE Hc) ﬁ@e[ﬁrbfn CEM e [err]
= = and Th f of f t '
COL\e/(raHlongln sgfrﬁét]téfedllgg‘ggﬁgréggé %to “f%'&qc rl‘nﬁgtréeq%a‘:"t%dr{ 'ertlhje On the
other hand, the QQQr?eF%S@;LeQE el EE@“HQH{}ﬁgfuﬁ'“bStEHﬁ%#@ xﬂst

enbodi nent is zero cauSe the tapere 'e? 1 are
2'

and L, =L The degree Ax,; of 6ffécentering

1 2).
in the conventxonal structure 1s expressed by the
follow1ng equatlon.

-4
Ax 1

On the.ether'hand, the degree sz of off-centering in
the structure ef this embodiment is zero (4%, = 0)
because_the tapefed surfaces l4a and 15a are maintained in
tight cdnﬁect.with'each other by the spring force.

15 Regafding the inclination on the other hand, the
ihclinetion a, of ;heﬂpurﬁing shefﬁ.in'tﬁe'conventio_
hal strueture is-expressed by the folloﬁing equation as

" depicted in FIGURE 4(c). | “J
. | a; o~ sin-l Lﬁ

20 ' L,
In the structure of the embodimenﬁF the inclination
o, of the turnlng shaft 18 expressed by the followxng
equat1on as shown in FIGURE 4(d). '

s - 3 %2 :.sin-lf-zﬁzai;igii
Therefore,. the inclination o, in the structure of the

illustrated embodiment is one half of the inclination



15 . Regarding the inclination on the other hand, the inclination a
,of ‘the turning shaft in the conventio- nal structure is expressed by the
fol | owi ng equation as depicted in FIGURE 4(c). 20 _

[efr] Igthe structure of the enbodiment, the inclination a of
shaft is expressed by the follow ng equation as shown in Fl GURE

25 2 Therefore,. the incl
in the structure of the illustrated efbddi fent is one hal f of the
i nclination 10- in the conventional structure. In addition, the center

02 of the inclination is |ocated at a point closer to the head iE t he
structure of the illyst e i wtho[err].in the
convent i onal strﬁ%iu#@.fgé g%ﬁﬂ@ﬁﬁ#?ﬁ%%cgegﬁéﬁﬁgerncIFha?Féﬁkbﬂn?hEhe f
devi ation in hei t ds | lyli [\N ructure o
the illustrated %ﬁ%%%%gg%t&ﬁ bﬁgn%+§%§§%%§ ev%gtFé%L?ﬁgh%%g§t3§98 t he head
by the inclinati@rodér el eschledy 1hethel sOPLBYuREUBY! Pe 1P1ustratea 'M
t he conventional structure: [err] - S :

embodiment compared with 0, in the conventional structure.

5 The influence of the inclination on the deviation in
height H of the head is extremely little in the structure

of the illustrated embodiment. Namely, the deviation

~ in height H of thelhead by the inclination is expressed
by the fqllowingtequation:
10 In the conventional structure:'_'
h1 = tarla(_I x(L/2_-l_- H)
In the structure of the illustrated,embodimént:
h2 = tan.O(2 X (H)
o Even if dﬁ is assumed to be equal to dz ( oAy = de),
15 _ h, : h, = (L/2 + H) : (H)
Even at the same inclination, thg deviation in height
Y o H is smaller in the case of h,. Since d, = A/2, the

deviation in the_case of hasin height of the head.in
the structure of the illustrated embodiment should
20 bg extremely small.
| In the illustrated embodiment, the tapered
surfaces 14a,15a are provided respectively with the
turning shaft 14 and bearing 15 and the tapered
surfaces 14a,15a are maintained in tight contact by the
25 urging force of the spring 17. It is hence possible to

make the off-centering and inclination of the magnetic



In the structure of the illustrated. enbod.nment: [err] Even if [err] is

assumed to be equal to [err] 15 [err] Even at the sane
inclrnation, the deviation in height His smaller in the case of h2. .Since
[err] ke deviation in the case of [err] in height of the head-in thﬂ{

str jQf the illustrated enbodi rent. ghouwl d 20 be extrenely small. In
the(i ¥l pgtrated enbodi nent, the tapered surfaces 14a, 15a are proVided

Wi thpthe Yr WAg SRy b Pnd bepddorS crelddift d Angs aha

Sux f S 14a, 15a are maintained 1 n tight contact by the 25 urglng force

e sping 17. inldy jin% H1RF L POBRE Myt T@kfeddal Davie Bewn ngl Biilina-
i ncl i Aati on of the nmagnetic head 11 extrenely small. Since the

of f-centering and viedclgubdtant idfl1he MaoEtic Twakd i dibero ptovide-
ted substantially, it is no longer required to provide a tape guide on a
side wall of the beadpkl guiderdry,a side htnlh;ﬂ cihieldeead, 10, arNamelyi ded
at the | ocations spaced fromthe head 11. It is hence possible to cause the
magnetic headsll thet aperduisiemi I dhiane eravided et &he Wiagatiens

associ ated magnetic tape. By choosing the dimensions of the head 11 as
shown in FI GURE 26paged from the head 1l. It is hence possible to cause

the magnetic head 1l to turn while maintaining same in
contact with the associated magnetic tape. By choosing
the dimensions of the head 11 as shown in FIGURE 2(b), Q)
10 it is also possible to allow the head 11° to turn while
maintaining the head 1l in a position inserted in the
window 18. |
Achrding to this embodiment, it is therefore
possible to cause fhe'magnetic head 11 to turn over
15 180° while maintaining the head 11 in contact with the
| magnetic tape'in both recording énd.plaYbaCk'modes, It
is hence possible to obviate any mechanism which is
otherwise required to cause the magnetic heaé.to .
retreat and'advahce upon each reversal of the running ~
20 diréction of magnetic tape, leading to significant
' simplificatién to the turn-over and drive meéhanism of
the head 11 and hence a reduction to the manufacturing
" cost. Since it is no longer required to cause the head
11 to retreat and then to advance, another advantage
25 has also been brdught'about ﬁhat'thé time required for

the reversal of the heat 11 can be shbrtéhéd.i



10 . it is also possible to allow the head 11-to turn while naintaining the
.head 11 in a position inserted in the window 18. According to this .

enbodi nent, it is therefore possible to cause the nagnetic head 11 0 t-ury
ovaer 153,180 while maintaining the head 11 in contact with the maghe
tape in bot'h recording and pl ayback nodes. It is hence possible ¥ vi—atje
any nechani smwhich is otherwise required to cause the nmagnetic hg
retreat and advance upon each reversal ?%pthe running 20 directioQ
magnetic tape, leading to significant™sifplification to the turn-over and
drive nechani smof the head 11 and hence a reduction to the manufacturing
cost. Since it is no |longer required to cause the head 11 to retreat and

t hen to advance, anot her f@g 3?6?%5t% fd? §Peb %ngﬁey?g% 399y£1§hat t he

time required for the revers 1 can 12 -

FI GURES 5(a) to ﬁ(éﬂgm@rs&ffseﬁsésm?waﬁaiyné&@ga}?rm@éueﬁieSﬁeé&st i onal

views of magnetic heads and their nbers I n tape recorders

accordi ng to ot hgid epheds "Bt $t &4 rE&hEei*QVﬁﬁ'tté??e re¢brd&bSkEcEraiag. the

tapered surfaces are enlarged, nanely, the axial dinensions of the tapered
surfaces are | ongo other embodiments of this invention. In FIGURE

5 5(a), the tapered surfaces are enlarged, namely, the
axial dimensions of the tapered surfaces are long.

U In FIGURE 5(b), tapered surfaces are formed at two
locations, namely, at upper and lower end portions
by way of example. In FIGURE 5(c), two tapered surfaces

10 are formed at both'upper and lower end portions of
the bearing 15 and a resiliently yieldable skirt 27
is formed integrally with the turning shaft 14. The
resiliently yieldable skirt 27 is maintained in contact
with the lower tapered surface of the bearing 15.

15 In FIGURE 5(d), a short resiliently yieldable cylinder
37 which is formed as an integral member with the disk-
shaped flange 16 is in abutment with the lower end
surface 6f the bearing 15. Needless to say, all of
these modified structures can bring about the same

20 advantageous effects as the above-described first
embodiment of this invention.

It should be borne in mind that the present
invention is not necessarily limited to or by the
above-described embodiments. For example, it is not

25 essential to provide tapered surfaces on both turning



L L L TR SO

In FIGURE 5(b), tapered surfaces are forned at two | ocations, namely, at
uppér and | ower end portions by way of exanple. In FIGURE 5(c), two
taper ed-surfaces 10 are formed at both upper and |ower end portions of the

bedr \B\and a resiliently yieldable skirt 27 is formed integral lyfth
the [tygnThgyshaft 14. The resiliently yieldable skirt 27 i's maintained in
cont\a i the | ower tapered surface of the bearing 15. 15 In ¥l GURE

5(d) shoft resiliently yieldable cy iider 37 which is forned as an

i nteghal " penber with the di sk- shaped flange 16 is in abutnent with the

| ower end surface of the bearing 15. Needl ess to say, all of these

modi fied structures can bring about the same 20 advant ageous effects as the
above- descri bed membereapddbeaning memben nyentt obs $tikhASEREABE ne in

m nd that the present invention is not necessarjly limted to or b!ylethe

above- descri bed ERbEQFAeAt $aPered, s¥kfRf% o #3NeH10n8 QEHhe | tiraine .
ide t d f n_both t [ - 13 - d. b '

Tembor . 1t i s BEPPETaBEdnPARranE, AHRRL 1 Akt otP AATACR DR BIE LT Jone of

the t [ nmb d beari mher . | to | b

Che 1071 g R0 SR T e 60 0L oo
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34 CLAIMS: 1.+ A tape recorder in which a magnetic head is turned over

1800 upon each change-over of the running direction of a nagnetic tape so

as jo effect the change- 5 over fromone playback track to another_or from
onelreceéeting track to another and in which a tapered surface i T
at least one of a turning nmenber with the magnetic head nounted
a bearing nenber with the turning nenber supported turnably therfeo
and an urging neans is provided to urg he turning nenber in th

et
direction thereof so as to naintain Fhél&ébered surface in contac

the

associ at ed nenber. 2. A tape recorder as clained in claim1, 15 wherein
said urging neans is a spring. 3. A tape recorder as clained in claiml,
wherein said urgipRgmaeans is a solenoid. 4.. A tape recorder as clained in

claim1l, mhereln-a—reélliently yie!dable portion is formed on 20 either
oor o 1< oot at e e canfatB8E FRGERRE. LA SO IAY el ! ©
resiliency thergef tagheBdodersaBeoULGRI ¢aW Thange-over of the running
direction of a magnetic tapé'sb as to effect the change-
5 over from.oné pléyback tfack to another or.frdm one
recording track to another and in which a tapered surface
Y is formed on at least one of a turnihg member with
the magnétic head mounted thefeon and a bearing member
hith'ﬁhe turning member supported turnably thereon,

10 and an urging means is provided to urge the turning
member in the axial direction thereof so as to maintain
the tapered surface in contact with the associated
member.

2. A tape recorder as claimed in claim 1,
15 wherein said urging means is a spring.
W 3. A tape recorder as claimed in claim 1,
wherein said urging means is a solenoid.
4, A tépe-recorder as claimed in claim 1,
wherein a resiliently yieldable portion is formed on

20 either one of the turning member and bearing member
and the resiliently yieldable portion is maintained
in contact with the associated member by the resiliency
thereof acting as said urging means.

5. A tape recorder as claimed in Claim

25 U4, wherein the resiliently yieldable portion is formed

A



5,

A ' tape recorder as

claimed in aim25, 4,. wherein the resiliently

yi el dabl e portion is forned - 15 - on the turning nenber. 6. A tape

recor der

of\g

bptantially as

shown\ i n\JFi . 1to 3 or

in which a magnetic head is turned over 1800 upon each change-over
e runi ng direction of a nagnetlc tape so as to effect the changgess5
e pl ayback track to another or from-one recording track-to

her ei nbefore described with reference to, and as
Fig. 4(b) or-Fng.-5(a) or Fig. 5(b) or Fig. 5(c)

of the acconpanyi ng draw ngs.

on the turning'member;

6.

is turned
&irection
5 ~ over from
recording
described

1 to 3 or

A tape recorder in which a magnetic head
over 180° upon each cﬁange-over of the running
of a magnetic tape so_as'tq effect the change-
one playback traék toxanother or from one
track to_another, substahtially as hereinbefore
ﬁith reference to, and as shown in Figs.

Fig. 4(b) or Fig. 5(a) or Fig. 5(b) or Fig.

5(e¢) or Fig. S(d) of the accompanying drawings.
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