2239123 TITLE OF THE | NVENTI ON TAPE TENSI ONI NG DEVI CE FOR TAPE RECORDER 5
BACKGROUND OF THE INVENTION 1. Field of the Invention: This invention
relates to a tape tensioning device for a tape recorder which operates,
when a tape cassette in which a tape is slack is |oaded, to auto- 10
matically elimnate any slack in the tape to permt subsequent starting of’
a reproducing action. 2. Description of the Related Art: ZNREZBIBRS
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TAPE TENSIONING DEVICE FOR TAPE RECORDER

. BACKGROUNb OF THE INVENTION
1. Fieih of the Invention:

This invention relates to a tape tensioning
device for a tape recorder which operates, when a tape

cassette in which a tape is slack is loaded, to auto-

matically eliminate any slack in the tape to permit

subsegquent staxting of a reproducing action.
2. Description of the Related Art:

When a-tape casseﬁte is-left unused for a.con-
siderable time interval, the magnetic tape within the
cassette may unreel into a slacking fractional condi-
tion due to vibrations of the cassette from the out-
side and so forth._'If a cassette tape in such condi-
tion ié loaded into a tape recorder and used, then
there is the possibility that on starting the slack
tape may wind itself around a capstan or a pinch rol-
ler and the tape_or the tape recorder.may be damaéed
thereby. _ |

Numerous proposals have been made to date with a

view toward overcoming the above problem. However,
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such prior art techniques either try to inprove a me- chanisns around a
pinch roller or a capstan so as to prevent a slack tape fromentering
begmeen the pinch roller and the capstan or try to detect it without a 5
monent's deTay that a tape has wound itself around a pinch roller or a
capstan .The former has a drawback that it cannot prevent a tape from.
enteriag.betmeen a pinch roller ‘and a cap- stan with certainty, while the
latter~only notifies 10 - - the fact that a tape has wound itsel f around a
pinch rdller or a capstan and does not nake 2. £undanent.al counter neasure.
Further, since neither of themten- sions a tape, it is cunbersone that,
when there is tape slack or when a tape winds itself around a pinch 15
roller or a capstan, the t ape recorder nust.be stopped by hand pronptly to
cope with the situat Byeh priore ﬂ#ﬁr&ecquft Fovb&e ipproveas de-

No. 1-27135 discloses_ the concept. that en a pe slack elimnating action
is made, only brakin§ (ilsﬂ'éfé'p Py eﬁ&é' A5 GApstan. 8 &% he

br for art device, a bs%%e*? of33c 2&2 §?ﬁ3@5&%§%ﬁ§%‘%&5‘et 8. blnen
elimnating acti 0“" E:-%l'i%’i-d‘i‘i'ndt ‘Ehbe@:'ib@ta‘rﬁ%xs't%kt'oa%te% 9% Withdut a
5 moment's delay that a tape has wound itselt around a
- pinch roller or_a capstan. |
.The:former nas_a drawback that it cannot prevent
xﬁf. a_tape_from entering between a pinch roller and a cap-
stan with certainty, while the latter only notifies
10 the fact that a_tape has wound itself around a pinch
roller or a capstan and does not make a fundamental
countermeasure. Further, since neither of them ten-
_sions a'tape;.it is cumbersome that, when there is
tape slack or when a tape winds itself around a pinch
15 .' roller or a capstan, the: tape recorder must be stopped
by hand promptly to cope with the situation.
Furthermore, dapanese vtility Model Publication’
No. 1-27135 discloses the concept-that'when a.tape-
slack elininating.action is'made, only braking of'the'
20 ~ tape take-up side is released while the reel spindle
n of the tape supply side remains braked.
o However, with this prior art device, an addi-.
| tional operating action called "tape slack eliminating
action" is needed to tension the slack tape, which is’

25



.-3- laborious and tine-consum ng. SUMWWARY OF THE I NVENTION It -i.s therefore >
an object of this invention to 5 . provide a tape tensioning device - for
a tape recorder, in which when a tape cassette . is only l.oaded in a'cas- '
sette holder, any tape slack can be autonmatically elinnated, mnthout any

-~ addi tional operatlng action, to permt subsequent starting of a reprodu0|ng
action. 10 ' g Accordlng to a first aspect -of this invention; -there

. is prOV|ded a tape recorder with an auBoratic pre-reproduction tape slabk
~eltmnating function, conpr|3|ng .a cassette hol-der novabl e between a
cassette 15 _ |nsert|ng and renoving position whereat.insertion and.

. renpoval of ata cassette is permtted nd a cassette |loading position

. where the tape ﬁ%&%&i?ﬁﬁl%ﬁ ??tﬁEEFQR QBTeprodu0|ng position, a'tape.
driving notor ~actuated responsive to 20 .~ novenent of the cassette hol der
fromthe cassette inserting and renpving position toward the cassette

naredi brocal 1y movani e patGHBARY Y Fug ARG 1, ThoEL ?ﬁ‘é‘dnégﬁé?f’?
head S rral nt ai ned apfétj_; ra;gi.@foigpgn Cﬁbﬂ@c t&o@m@sg%a% c g engaged
5_ - provide a tape tensionlng device. for a tape recorder,' :
.' " in whlch wheh a tape cassette is only loaded in a cas-.”
' sette holder, any tape slack can be automatlcally
eliminated, without any additional operating action, p;a
to permlt subsequent starting of a reproducing actlon.'s.- .
-__)o: d :. - Accordzng to a fxrst aspect of this 1nventxon,
- there is prov1ded a tape recorder w1th an autcmatlc
pre—reproductxon tape slack e11m1nat1ng functlon,
.comprlslng.” “ o |
a cassette holder movable between.a cassette
15' _::1nsert1ng and remov;ng posltlon whereat 1nsertlon
and removal of a tape cassette is permltted and a _
cassette loadlng poszt1on where the tape cassette.ls
posztloned at a reproduclng positxon, o ' ]::
. a tape dr1v1ng motor actuated responslve to
20 'movement of the cassette holder from the cassette .
| | 1nsert1ng and removing p051t10n toward the cassette
_Hloadlng pos1txon,. :
a head mountlng plate support;ng a magnetlc
'_head thereon and recxprocally movable between a stop
.-25'; .posltlon where the magnetlc head is maintalned apart

~from the tape of the tape cassette and an engaged



-4 - position where the magnetic head is maintained in contact with the
tape.of the tape cassette | ocated at the reproducing positi-on, a resilient
mepber nornhlly bi asi ng said head 5 nounting plate toward the
engaged’ position, first and second reel spindlds-arranged in a pair, each
of said first.and second reel splndles having a | ower portion, first and
second reeI gears, said first reel gear being affixed at said

| ower rtlon of said fit and sal ond reel gear being.
affixedvat said | owerPPBteioh e‘?egei %*'%éa e £ b L ot la‘ﬁagpsﬂ
transn1t1|ng nmeans fo tiV S I t|on
transmtting routes, éﬂﬁ@%@éx e &%n? R %gtéﬁgtééééJéké) e 1° sggbnd

reel spindles, respecjiively. 5§mgg f@ &l d head nDuntlng plate from
the stop position to t%e eng%ged posi t " a braki ng neans

engageable with said first aeﬁésgrﬂénémémeplﬁof@amy Widfidd'said head
corresponding first reel spindle, a |ocking neans for hol ding said head

mount i ng -pl age at’ themsﬁﬁmnngmplatEItéﬁhrd the engageﬂfﬁdkﬂtrdﬂ,WInatlng
gear drlven by the notor,
first and second reel splndles arranged in a
pair, each of said first and second reei'spindles.
having-a lower portion,;.
| first and sécond-reel gears( said first reel
‘ 10 gear Being-affixed ar said lower portion of said
| .first reel spindle and said second reel gear being
'affixed at said lower portion of said second reel -
lSpindle, |
a'rbtation tranSmitting means for selectively
15 establishing one of rotation transmitting routes,
which extend from the motor to said first_and second
reel spindies, respectiveiy, upon mqvement ef said
head mounting plate fromtthe_stop poeition.to the
engaged p031t10n, | -
iv; .20 N a braking means engageable w1th sald first
| reel gear to 1nh1b;t rptat1on_of the corresponding
first reel-epindie,' o | o
a_lécking means for'holding said head mounting
- plate at the stqp'poeition. |

25 ) “a slack eliminating gear driven by the motor,



. a nmovabl e nenber rotatably supporting the slack elimnating gear thereon to”

transnit rotation of the slack elininating gear to said second reel gear,
~sai d nmovabl e nenber holding said | ocki'lng neans 5 . at a.position where

. said locking neans is engageabl e with&gthe head mounting plate and $aid”
braking neans at a position where said braking neans i's engageable wth
said first reel gear, said novabl e nenber being noved in a direction to cut
of f said rotation 10 a movablshssmbemgatatab iy swpplestdingcikhel i mi nating,
. 'gear to said second reel gear: upon reception of a reaction force fronﬁgéid ﬂ

"second reel gefladkieliminating rerar therephriddeansmddpgiatiatdony the

st oppi ng of the segond reel ear, when any slack of, 15 ~ _the tape has;f ,.
been el i m nat ed’fidﬁﬁ escl@{)‘ ?%Hé?’éw"t% IFTdi %Yy S S FeceRdy T88dnt i ng plate - -
by sai d | ocki ng_neans_is,released and sai,d sbraki ng .ngans..i.s .separated from

st recist safy ST B oS R AR WA o'

said hegd nountjng FB&é'eno%a'vﬁleW

t
substantially nmove further I n said

%#ﬁd'Tﬁ@%ié%:%&%&Q §§r%nﬁﬁ§%§b§eﬁﬁhber.tO

I'r'ection sponsive to ment of .said

~head mounting Rl die Htad HASRN AP P1dt¥) dHd A Ak mdawab! e nmenber )

.to-return to an initial position 257 responsive to novenent. of said
head nounting pitatee go it WheROdiidbraking means is engageable

with said first reel gear, said movable member being
 H.mo?éd'in'a_di;ectign.tc'gﬁtféfﬁ ;;ié ?qtéﬁion |
10 tfansmittihg gquﬁé'f:om_fhekélaci'éiiminating.gear   o oo
- _to'5316 59cqn§;:ée1_Qear.upgnlrgcéption of a |
reaction force from said second reel gear, said
fréactioﬁ fc:cé béihq pxodﬁceafréSPOhsiéé_éb-the'“ 
” s£opping:pf'the7§§cqnd;rge1 ge§;f&h§ﬁ“ény'élack.of
15 ._the'taée haé;been_éiiﬁihéteaggomélétely,.whé;eby the. |
| hoiding of ﬁhe_head mountip§ p1éte by_éaid5locking
_ means is relggséd(@nd said'Brék;ngim§€né is
sepa:atgdffrém_#aid”fi;s;_:égi:éeaf,7and ;  .

a movable member control means provided on |

Kol

20 said head mougﬁiﬁg plété( said éphtrol meaﬂs caus;pé.
fsaid'mdvable_membé:.ﬁo substéntiélly move'furtherjin

' said airectionjresponsivezgq_moygmenf of\s§id'head:

.: mounting §1a§é t§ the éhgaged pﬁéiiion buf causihg |
'_said_movablé member'to_tééufn,fd_an initiai'positioh
.25:, _.';espgnéi?eito mbvemeﬁt‘of saidlhead mouﬁ£ing plate

"to the sfopiposition;,



Acéording to a second aspect of the invention there is provided a tape
recorder with an automatic pre-reproduction tape slack elimnating

functi on, conpr|5|ng 5 ' a cassette h Ider novabl e between a
cassette i.nSerting and renmoving position wher -insertion and renoval of a
tape cassette and a cassette is pernmitted and a cassette | oading position
wher e Lﬂe tape cassette i's positioned at a reproducing 10 position, a -

d d hol
e O emro Oriven |REGERSIAS 8 NNENEM Hoddle 5oy < JBuBhedsn
l:oadi ng position, 15 there }s ﬁ% g?egpgnéé E%éﬁfhé%”u¥¥ﬂ' qggqﬁ?e c

head thereon and reciprocal e betme n a stop p05|t|on

magnetic head is nai nﬁ%ﬂ@&pfm&tiarm%ﬁ@ gfé&qum Faneelin ,and an
engaged position where the magnetic head is maintalned 0 cont act -

with the tape of the topprissagite | ocated at the reprodu0|ng position, an
ej ect operation menber. novabl e forward by an eject operation, thereby
pushi ng back the head nnuntarqpsﬁeutefhmﬁﬂétmmathtgﬂbqrween anchsseheeStop
position and also noving the cassette holder from -

- 1nsert1ng and removing 9031tzon whereat 1nsertxon
and removal of a tape cassette and a cassette is
permltted and a cassette loading pos1tlon where the
tape cassette is p031tloned at a reprodu01ng

&#.' 10 posltlon,

' | a tape driving motor driven'responsive te
movement of the.cassefte_holdes from the eessette
insertihg and femoving position toward the cassette
loadingsposition. | |

15 a head mounting plate:suppertihg a magnetic
head theredn and reciprocallﬁ movable between a stop
position where the magnetic head is maintained aéart
from the tape.ef the tape cassette and an engaged
positien where the magnetic head is maintSined in

gwf_ 20 contect with the tape of the tape cassette lecated _
| | at the reprodﬁcidg pbsition, o |
| an-ejecf opefatioﬁimeﬁber movable forward by
an eject operation, theiebi'pushing back the head
.ﬁounting'piafe from the-engaged pesitios to the stbp

26 position and also moving the cassette holder from



t he cassette | oadi ng position to the cassette inserting and renoving

pOSI tion,

a resilient menber normal |y biasing tke head nounting plate. toward’ t he
engaged position, first and second re spindl es arranged in a paif*, each

first afid second reel

of said first and second reel spindles having a |ower portion, 10 .
gears, said first.reel gear being affixed at sajid-

| ower portion dheRapsEtts L@él@um@m tonithes cagsetiteel gear
affixed at said Iomerlﬁgrtlon of said second reel spindle, 15

rotation transﬁﬂﬁ??ﬁ}

transmttlng routes,

reel

spi ndl es,

respecﬁl

bekgg

éﬂ?f?ﬁmgﬁﬂQﬂnQQﬁﬂﬁPQ%nabI|sh|ng one of rotation
; extend frantthe not or .t o the first nd second

Sfe MO9S ﬁé’%&é’&%&ﬁe A5 iPPat e .f_rom |

“the stop positlﬁ?1 engaged posi tion, a braking neans
bt(}flrseﬁ re(g '

engageabl e with

correspgnding first raeeessnmtemernép%ﬁeﬂ%%&afsqtugpmeweaag backwar d

25

‘gear to inhibit rotati.on of the

novenent of  the e ect. ‘oper.at I'on nenber,
. mounting plate toward the engaged p051tion,

10

15"
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first and second reel spindles arranged in a

“pair, each of said first and second reel spindles

_ hav1ng a lower portion,

| first and second reel gears. said first reel

gear being affixed at said lower portion of said

'first reel spindle and said second reel gear being

affixed at said lower portion of said second reel

'spindle, -

,(j)'o;:.p

a rotation transmitting means for selectively .

establishing one of rotation transmitting routes,

which extend from the motor to the first and second
reel spindles, respectively, upon movement of the

head mounting plate from the stop posztion to the

_'engaged posrtion,_ o

a braking means engageable w1th the first reel

reel spindle,.;'.:

'_a locking means. for preventing backward

_movement of the eject operation member..

a slack e11minat1ng gear driven by the motor, '

'gear to 1nh1b1t rotation of the corresponding first,-:'

é"

-a return spring for noving the eject operation nenber backward, 5 f



a slack elimnating gear driven by the notor, a novabl e nmenber rotatably
supporting the slack elimnating gear. thereon to transmt rotation of the
sl ack elimhating gear to said second reel gear, said novable menber _
hol ding sai‘d | ocking means 5 - at a posit@on where said |ocking means is
engageable with the eject operation menber and said braking neans at a
posi tion where said braking neans is engageable with said first reel gear,
sai'd mgvabl e nenber bei ng ndveavahle wemberi sAtasably SwpPeFking the
rotati ol transmtting ou%e L[odwthe sl ack el%ninating gear to said second
reel. gear upon recept PORCEf ®41PERREIBA FEAETPPERPEAFE SERRSRLY ceptyfelrn
said reaction force bein roduced responsive to_the stopping of,sal '
second reel gear V\henognghgfgaCEs?gyﬁBB? the 93%5 ﬁ%ss g@ns%f?r}ﬁ et .
conpl etely, whereby t ol di.k €] p QR -pepber. by. sai L

| ocki ng nmeans is relegggg'agéggaﬁ v%?% iﬁgﬁkggngaﬁéi§€p§$§¥géf%?%§§:é%%rs

first reel gea, and 8t "RVBOS Er IR DRhe FENS A PE ﬂBéﬂ§n§rﬂ@$6§“H§Ubﬂ§B§ le
ej ect operation nmenber, said eject operation nmenber Causing said novable

menmber to substanti al 4¥tAO¥Rel 8HEBEr opBra8i8ndineAblk Odnd CSPDN B vekiny
movenent  of said head nounting plate to the engaged position but causing
sai d novabl e nenber tmeamr$uat &cpasitiohiwhere said braking means is
'ehgagegble with said first feel gear,.éaid movable
membe#nbeing moved in a direction to-éut.off the
10- ; _rofation transmitting'route from tﬁe slack
-éliminating gear to'said.second feel gear upon
réception of a réaction.force from said second reel
éear, said reaétion force being produced'responsive
to the stopping of said second reel'gear when any
15 ‘slack of theltape has béen.éliminaféd completely, -
fwhereby fhe.hqlding of fhe eject-operafion member by
said locking means is released and'said'braking
means is separated frém said first reel gear, and

a movable member control meahs,provided_on the

20 eject operation member, said eject operation member

C

causing said movabie member ﬁo sﬁbétahtially move

further in said direction_responsivé.to movement of

said head mounting plate to ‘the engaged poéitiqn but

causing éaid mdﬁaﬁlé_member to return to ah_initial:
25 . position résppnsivé to mévement of said head

mounting plate to the stop position.



25 ~ position responsive to novenent of said head nounting plate to the
stop position. The | ocki ng neans and the braki ng means may be fornmed on
a conmon:plate which is operatively engaged with the novabl e nmenber: Wth
this arrangenent, when the novable 5 q menber is noved as any Slack in
the tape is elimnated, the cooperating neans is nmoved to inhibi't the
forward novenent of the reci procating menber and to rel ease the braklng of
the reel spindle. The breaking neans nay be forned" on the head 10 '

mounting plate. Wth umms1ammamgemeahs whan thige 0 nber‘r%
moved forwardly as any. slack in.the tape is ellg?ggFgg ﬁgégs gYngﬁlndle S

released fromtHe® |Qq;mﬂemmmohopla&bahhdahtQsPGbEQEtngf reproducing 15
~action. Wth the first arrangenent, -when a cassette hol der Ys rmoved to a

- cassette Ioadln@“ﬁ@gﬁﬂiUﬁthsthetupeab&esmembers inserted in-the cassette
~hol der, the notor starts to rotate - At that tine, if there is any 20
slack in the tape wit Mt ﬁhtﬁBi§a§§§§D96mGnerrUhenlhhefmocsbré the motor is.

Lranom tsed Lo Rmb8e! 13Phavb ik iy SeldhE S bid W 4 "0 gear, V“h ._t. he_

ot her reel spindle brak _
. eliminated, the cooperating means is ‘moved to inhibit Lo

:the torward movement ot the reciprocating member and

_to release the braking of the reel spindle..
The breaking means may be formed on the head
10 | w.mounting plate.. D :-p P T _eﬂ.'C;.
| : . With this arrangement, when the reciprocat- |
.ing member is moved torwardly as any slack in the tape"”
' ”.is eliminated, the reel spindle is released from the
braking means tor rotation to perform the reprodncing

'1;p action. :
: With the first arrangement, when a cassette

; holder is moved to a cassette loading position as a_"-
'tape cassette_is inserted in the cassette holder,_the':

motor starts to rotate;_'At that time, if there is any

‘;3. “..:;i:-f?:tiim.:.,i_}wg ,

'20-' 'ﬁslack in the tape within the cassette, the rotating
- : force of the motor is transmitted to one reel spindle
_.via the rotation transmitting gear, with the other
'reel spindle braked. | -
‘since the rotation of the other reel spindle is
'.inhibited due to the tension of the tape after the

tape within the cassette is wound,up hy such a length



Siﬁce the rotation of the other reel spindle is 25 i nhibited due to
the tension of the tape after the tape within the cassette is wound up by
such a Iength . as-to elimnate any possibkg slack, the rotation
transmtti.ng gear causes the novable nmenber to nove under the rotating
force of the motor. The recigro ating nmenber is_.thereby released fromthe 5
| ocki ngméans to al | of8t k@ eddmipate: ARy Ressible s ¢ R Hokation t hat
braki ng, of the one regl spi I s_rel eased. a resulf, the rotatin
Cransmi i ng gear i 5 FEPREBALtIRISoRaE: causas: En STARTS AR P mPe,c
cooperating neans to r - [ - .40 lon. Also with this
arrangenent, when anyaéﬁggk£ﬂﬁ %ﬁgsggﬁé ?grgﬁiﬁgfﬁﬂimﬂéﬁég}!T T nounting

B rangenent - whon ¢ neoesbEpPatibe HEnbEET 08 EhOLerY's Plensid AdiF AT
tape i's el imrated, thBoRlAgt mRANAPEDRLGWTER Fad fot SLACHA eiir K

| ocking means and is thereﬁg nnvgd backmargly und%rf?$na resilient force of
the resilient nenber hevet 2btwakalycsoothat Brakingd of Xhe one reel sPpindle
with the second arrangenent, -when the ejection operating nenber .is noved
backwardly as any sl ak relddmed.apds & aesultst &le rbtatdngt transmitting

transmtting gear :
' : gear is held out of a gear rotation transmitting path

by the\cdoperating means to stirt'the reproducing ac-

=
=

tion. |
A 8 - Also with this atrangemenf, when any slack in
the tape 13'eliminated,'the'head'hounting plate is
- moved %o:w#rdly'to'start the reproducing action.
_ With the second arrangement, when the movable
15 menber is moved as any slack in the tape is
eliminafed, the ejection operating'member.is released
‘form the locking means and i#_thereby moved backwardly
under the resilient force of the résilient.member to
start fhe‘reprbducing action. |
20 . Also with the second arrangement, when the ejection
Nt " operating member is moved backwardly as any slack in
| .the tape is eliminated, the rotation transmitting gear
' is held out of the gear rotating transmitting p&th by
the cooperating meaﬁs phlfhe ejection operating member
25 to perform ﬁhe :éproducing action.

The above and other advantages, features and ad-

ditional 6bjects of this invention will be manifest to



is held out of the gear rotatlng transmtting path by t he cooperatlng means .

~on the ejection operating nenber- 25 - to performthe reproduci ng action.
- The above and ot her advantages, features and ad- ditional objects of this.. -
“invention will be nmanifest to.  those versed in the art upon naklng

“reference to, the followi ng detailed: descr'ptlon and the acconpanying .
drawi ngs in mhrch sever al preferred struétural enbodi - -nment s |ncorporairng
the principles of this invention 5 . are shown by way of |Ilustrat|ve_

exanpl es.. BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1-is a plan Vi ew Shows
tape tensioni ng &besee verseddingthe arti uponcmakingereferentesto tles- 10
‘tion; FIG 2 is a side elevatignal viewas viewed“in 2025 - the drrectron _
~of arrow Il of . FFG} 9"1FBGﬂegaﬁ§°§ deegriptionrand. thQiGQCOEPINViQBthe :
.operative state- WalCh . cassette is Igaded FIGS. 4 and 5 are *
partial plan vre 3 §h Beveﬁﬁaepﬁ? ﬂt?tﬁpﬁﬁ“EQEBQRRQQ%?
' " ments. incorporating the principles ot this invention
_5.,--.'are shown by way ot illustrative oxanples. |
AN BRIEF DESCRIPTION OF TBB DRAWINGS.
FIG. 1 is a plan view showing a tape tensioning: -
_ device according to a first embodinent ot this inven-~jeff\.'
_ o _ | el
10 tion- B L e ; |
FIG. 2. is a side elevational view as viewed in
__;)

20

. 25




FIG 6 is aviewsimlar to FIGS. 4 and 5, show ing a nodified tape

t ensi oni ng devi ce according to a second enbodiment; FIG 7 is a view
sigilar .to FIG 1, -showing an- 10 ot her modifi ed t ape tensioning

devi ce accordlng to athird enbodinent; FIG 8 is a fragnmentary plan. view
of FIG 6, show ng the node of operatlon of the third enbodinent; FIG 9 is

a side elevational view as viewed in 15 - the direction of arrow | X of
FIG 77 FIGS. 10 and 11 are views simlar to FIG 9, showi ng the manner in
whi ch tTfe tape cassette is |oaded; and FI& {R2-is a viewsimlar to FIG 7,
showi ng the 20 state in which the tape cassette is ejected. DETAI LED
DESCRI PTI ON The principles of this invention are particular- |y useful when
enbodi ed. in a tape tepsiqning,devic herelnafter al so called . :
"device") for a tape%SE %3 ongp arf°?h dugt % §ho%'a first embodi ment "’

of A1 doutce. |, 2o,510un ISaELCs R, Wik, Bymiing” B0 Y 3, ghodRRgEne
reel gear 3a, 3bis 3bk§ﬁ%§@e state in which a tape cassette is loaded; |
| ' FIGS,.4 and 5 afe partial_plgn viows showing the.
5 ‘mode of operation of the device; | |
FIG. 6 is a viev similar to FIGS. 4 and 5, show-
ing a modified tape tensioning device according to a
et second embodiment.
| | FIG. 7 is a view similar to FIG. 1, showing an-
10 other modified tape tensioning device according to a
third embodiment; N | | |
FIG._B_is,a.fragmentary plan view of FIG. 6,
- showing tne mode of operation of the third embodiment |
FIG. 9 is a side elevational view as viewed in |
15 the direction of arrow IX of FIG. 7; !
FIGS. 10 and 11 are views simildr to FIG. 9,
- showing the manner in which the tape cassette is
e . -loaded. and |
FIG. 12 is a view similar to fIG..7, showing the

20' “state in which the tape cassette is_ejected.'_

_ DETAILED DESCRIPTION
-The"principles of this invention are particular- -
1y useful when embodied in a tape,tensioning device
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to a | owner portlon of each of the reel spindles 2a, 2b. on the pair of

reel spindles 2a, 2b a tape cas- sette C (FIGS. 2 and 3) is l.oaded. 10

On the base 1 of the tape recorder, a head nmounting plate (also calied
"reciprocating nenber™) 5, on mhich a.magnetic head 4 is nounted,
vertically reciprocatingly novably supported and is normally urged upmprdly
~(forwardly) by a torsion spring (also 15 called "resilient. nenber*) 6.

- In FIG 1, 7a, 7b designate a pair .of capstans; and 8a, 8b, pinch rollers

. roller arns 9a

corresponding to the respec- tive ceapkRams 7a, 7b. A palr of -pi nch- roFﬁer:
~arms 9a, 9b supporting the respective pinch rollers 8a, 8bis 20 .
connected to the head mounting plate 5 via a torsion spring 10; in response
to the upward &for rd) nmove- nment_of the head nounting plate 5, the pinch
hgge WSF&H plagyvealdeds"dgvicefl) £RE i k@RS &rers 8a, = 8b
toward the correspondi ng capstans. 7a, 25 7b. The torsion-spring 10 is
operatively cofifEE®Ed to a tape feed direction change-over means (not '

shown) for”belng'nDV?isgef&mehgbxgﬁrﬁ;bgg&WQrQ@%F%eggéﬁgiﬂgﬂgaggtgﬁe pI'nch

rollers 8a, 8b selectively against t ®7a; 7b

| \rﬂggpoé Eg_ head guyPEéD9 RkabRown' in! PE8LC4,I B PalPSol ﬂaraaoﬁ%i&ya
5 spaced reel spindles 2a, 2b is mounted on-a-base 1 of
| "the tape recorder, and a reel gear. 3a, 3b is attached
to a lower. portion of each of the reel lpindles 2a,
‘2b. on the pair of reel spindles 2a, 2b a tape cas- ﬁdid;
" sette C (FIGS. 2 and 3) is loaded.
10 - On the base l of the tape recorder, a. head
_ mounting plate (also called “reciprocatinq member") 5
-on which a- magnetic head 4 is mounted, is vertically
reciprocatingly movably supported and is normally
‘urged upwardly (forwardly) by a torsion spring (also
15 called “resilient member“) 6.
| | "In FIG. 1, 7a, 7b designate a pair of capstans;
‘and 8a, 8b, pinch rollerl corresponding to the respec-. o
tive capstans 7a, 7b. A pair of pinch. roller arms 9a,. -Sa_-
9b supporting the respective pinch rollers aa, 8b is~
20 | connected to’ the head mounting plate 5 via a torsion
| spring 10; in response to the upward (forward) move-
'ment_of the head mounting plate 5,.the pinch roller.
arms“sa,'sb pivotalIY[move'so:as tovbring_the'pinch
rollers aa; ab'toﬁard-the1correspondingicapstans 75;
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iné action of the tape recorder is to be perforned. On the upper side of
the base 1, a cassette holder 11 is vertically novably mounted via a

connect -, 10° . |ng plate 1la. |In its upper position (cassette in-
serting and” renDV|ng position), the cassette holder 11 allows ‘the cassette
Cto be i,nserted in or renoved fromthe cassette holder 11. In this upper
p05|t|on "if the cassette Cis inserted in the cassette hol der 15 11
rightwardly in FIG 1, the cassette holder 11 is noved to its | ower
posi ti ol (cassette |oading posi- tion) to=I'Bkd=the cassette C on the two

reel spindles 2a, 2b. On the side (upper side in FIG 1) edge of the 20
base 1, a slide plate 12 is horizontally novably nounted. The slide plate

the casset e nol dor 1-(FHBS taraian Spring b0, f8°BRezaLt Behy, aEpnagty €0
roved [1om Lhe casseh! €apls 3k PRl in, cndfigRLLULPREREROFNGE! Shodl) 'O

the cassette | oadi ng "pOSTTi ONn ate €s SO as to |
switch a notor switcRod3pbiag Aoved féﬂﬁﬁaf&l?nongiﬁhﬁﬁﬁrdﬁy to press one

Still in FIG 1, 14 designatés a notor for feed- ing the tape. en the
nmot or smntch 13 is surtehedpinch rollers 8a, 8b selectively against the
5 .corresponding capstan 7a, 7b when the head mountinq |
plate 5 is located in a position in which a'reproduc-
ing action of the tape recorder is to be pérformed.
(4 B g IOn the upper side of the baée 1, a.cﬁssette
_ holder 11 is vértically movably mounted via a connect-
iou. ing ﬁlate 1la. 1In its upper position (cassétte in-
| serting and removing pqsition), the cassette holder 11
allows the"gassette C to be ihserted:iﬁ or removéd
from the cassette holder 11. 1In this upper position,
‘if the éassette C is inserted in the cassette holder
15 11_rightwardiy in FIG. 1, tﬁe cassette holder 11 is
moved to its lower posiﬁion.(cassette loadiﬁg pdsi-:
tion) to load the cassetﬁe € on the'two reel spindles
”‘gJ o - -2a, 2b. | | _ _
On the sidé (upper side in FIG. 1) edge of the -
20 - base 1, a slide plate 12 is horizontally mbvébly
| mounted. The slide plate 12 slides along the side
edge of the base 1 in réqunsé to the movemént'of the
cassette.hoider 11 (FIGS.IZ and 3); ;When tﬁe caéseﬁte"
holder 11 is moved'from.the'cassette inserting and
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- on, nanely, when the cassette hol der

position, the

The rotation of the nmotor 14 is transmitted to the right reel gear 3b'V|a a

nmotor 14 is thereby rendered conductive to rotate 10 .

11 is noved to the cassette | oadi ng

rotation transmitting path which is conposed of gears 15, 16, 17, 18, 19
20, 21 to drive the right reel spindle 2b. The gear 20 is a rotatlon _ _
transmtting gear -sup- 15 - ported on a .novabl e menber 22 for ellnlﬁatlng

‘slack in the tape. :
the base 1 and is normally held in a pgedeternined position of FIG 1
torsion.spring (also called "resilient menber") 23 to | ocat e the 20

rotation transmitting gear 20 in the rotation trans- nmitting path.
novabl e menber .22 is pivotally noved clockwi.se i'n FIG .1 against the bias
of the tor- S|nemopinggpesitibn KBIGtIBm toathei chssgtgealoading nmoved: fo

the rotation- transn1tt|ng ath. 25 - 16 - A plate-like menber 24 is
“pi votally novapegitdent ¢8I
engagenment -with the. nmovabl-e nme

22a, 24a in Fl

5

m Bhe ﬁbsesliCthlptatézlBlédﬂlnBOraB4tos

ing: the tape. ‘ When the motor switch 13 is switched

.on, namely, when the cassette holder 11 is’ moved to

10"

'the cassette loading position, the motor 14 is therehy

rendered conductive to rotate. B _
The rotation ‘of the motor 14 is transmitted to

the right reel gear 3b via a rotation transmitting

[path which is composed of gears 15, 16, 17, 18, 19,

: 20, 21 to drive the right reel spindle 2b.

15

The gear 20 is a rotation transmitting gear sup-z

'-;ported on a movable member-zz for eliminating slack in”

L _the tape. The movable member 22 is pivotally movahly

20

mounted on the base 1 and-is normally held in a

predetermined position of FIG. 1 by a torsion spring

.(also called "resilient memher”) 23 to locate the.
-rotation transmitting gear 20 in the rotation trans-*

'mitting path. As the movable member 22 is pivotally

moved | clockwise in FIG. 1 against the bias of the tor-

| sion spring 23 ‘the rotation transmitting ‘gear 20 is

25

- moved off the rotation transmitting path. -

still in FIG. 1, 14 designates a motor for feed-_

The anabIe ‘menber. 22 is. pivotally anany nount ed.-6n

b a

As t he

in-

nx 2 _for. nmovenent .in response thereto; = -
tah met 8€SF§ HFB 33 fr°“nﬁ?u9" §ﬁg§§|ﬁg pBrPFEns of . the
novabl e nenber E gnd - '

P
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the plate-like nenber 24. The plate-like nenber 24 includes a braki ng nmeans
25 engageable with the left reel gear 3a to inhibit the rotation of the
cors respondlng reel splndle 2a, and a | ocki ng means 28 10 engageabl e
with a stepped portion 27 of an opening 26 i-n the head mounting plate 5 to
i'nhibit the upward (forward) novenent of the head nounting plate 5. As
shown in FIGS. 1, 4 and 5, the edge of the opening 26 has a sl oping surface
29 cont{guous to the 15 st epped portloqQ;7 and a paraIIeI surface 30
con- tiglous to the sloping surface 29; these two surfaces 29, 30 jointly
constitute a cooperating neans 31. As the novable menmber 22 is pivotally.
moved clockwise in FIG 1 to pivotally nove the plate-like nember 24 20

count er cl ockwi.se, the | ockgp HYRY & Ifeﬂeiﬁrﬂﬁ@ fﬁﬂél&%mdl v)

portion 27 so that the head nmounting plate 5 i's noved -upwar

under the bias of thendtitdd o Rilidbdue 1At ﬁld&-ﬁk@%&dhﬁﬁ'ﬁpu@ in
surface 29 pushes the | ocking neans 28 right- 25 wardly in FIG 1, the

novabl e menber 22 is éngddement woktd It;hermmzhhlla)mlenm ta2 Fdrmpvenentntin
When the head nounting plate 5 is in the position in which the reproducing

action of the tape r&asrense fherefiopd2as 24a in FIask, 4 fand Scidesignades

28 is in enga%snent w th the
, mutual engaging portions of the movable member 22 and

the plate-like member 24. The plate-lika member 24
includes a braking means 25 enqageable with the left
W : | reel gear 3a tolinpibit the rotation of tho cor=-
- responding reel spindle 2a, and a locking means 28
10 ”engageable with a stepped portion_21'of an opening 26 a
ln the head mohnting-blate § to lnhibitlthe upward
- (forward) movement.of the head mounting platcls..
As shown in FIGS. 1, 4 and 5, the edge of the
openihg'zs has a ‘sloping surface 29 contiguous to the
15 : stepped portion'27; and a parallel surface 30 con-
| .tiguous to the sloping surfacc 29; these two surfaces -
. - 29, 30 jointly-constitufe g.cooperoting means 31. As
N . the movable member 22 is pirotally moved clockwise in
| FIG. 1'£o pivotally move thq'plate-like member 24
'20 . counterclockwise, the lockiﬁg meaos 2§'is disengaged
| from the stepped porfion 27 so that-the head mounting
plate 5 is moved upwardly (forwardly) under the bias
| of the torsion Spring 6. At that time, since the
.sloping surface 29 pushes the locking meanc.zé right-
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paral | el- surface 30 to hold the rotation transmtting gear 20 out of the.
rotation transmtting path, as shown in FIG 5. 22b designates a stop’
mounted on the novabl e on the novabl e nmenber 22 for restricting the 10
~depth of neshing engagement between the gear 20 and the gears 19, 21. On
t he edge of the base 1 an ejection operating nenber 32 |s mounted f or
reci procating novenent in parallel to the slide plate 12. The eJection
operat- 15 ing menber 32 is normally urged leftwardly in FIG 1 under
the bias of a return spring 33. Regargijng the relati onship between the% -
slide 12 and ejection operat- ing menber 32, if t he ej ection operation
menber 32 is pushed rightwardly in FIG against the bias of the 20
return spring 33, a portion.of the ejection operating nmenber 32 pushes a
- bent portion BMandlyhénsFEGe plathelﬁovablevmember 22 idsuBurthe¥hil e the
ej ection operat- ing menber 32 is returning to.its original position under
the bias of thpivetaliyspeved, cinekyiseetplatbazse extantioesWhen thel ow it.

A pressing roller 35 i's supported-by th sl izde he slide plate
12 is noved r|@ﬂ¥ﬁaFﬁP9tﬁﬂ9FPéPt$ 5; Ag gPeEBPngngFiBP §B Bﬁiﬁgstbﬁe head -5

mount i ng pIate:repro mgrd|Xcth§|gE %n&othéé gecgraer is to be per---

5"_ :formed, the locking means 28 is in engagement with the o
._parallel surface 30 to hold the rotation transmitting
gear 20 out of the rotation transmitting path, as _
tshown in FIG. 5._ 22b designates a stop mounted on the'- 3:;;_
.--movable on the movable member 22 for restricting the ‘p
1°.t | rdepth of meshing engagement between the gear 20 and
o the gears 19, 21._ L
_ On the edge.of the base—l an ejection operating
Emember 32 is mounted for reciprocating movement in
N parallel to ‘the slide plate 12. The ejection operat- _g:
15;- ;ting member 32 is normally urged.leftwardly in FIG. 1
under ‘the . bias of a return spring 33. Regarding the
;_relationship between the slide 12 and ejection operat-',';sw
ing member 32, if the ejection operation member 32 is
| ..pushed rightwardly in FIG. 1 against the bias of the
20 .return spring 33, a portion of the ejection operating
o member 32 pushes a bent portion 34 of the slide plate
12 to move both as a unit. While the ejection operat-':
.:ing member 32 is returning to its original position
R under the bias of the return spring, the slide plate
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position via a pivotally novable head return plate 36. In the position of
FIGS. 1-and 2 in which the tape cassette Cis not |oaded, the novable
menber 22 is held i.-n a predeterm ned position under the bias of 10 t he
torsion spri'ng 23 so that. the rotation of one (left) reel spindle 2a is
i-nhi bited by the braking neans 25 of the plate-like nmenber 24 while the
upward (forward) nmovenent of the head mounting plate 5 is in- hibited by

t he quklng means 28. 15 = Now i f the tape cassette Cin which a-

tape is slack is inserted in the cassette-hqBder 11, the cas- sette hol der

11 is noved to the cassette | oading posi- tion to |oad the tape cassette C

on the two reel spindles 2a, 2b. At that tinme, as showmn in FIG 3, 20

the slide plate 12 is noved along with the cassette holder 11 to switch. the
motor switch 13 on t3d2scdoes nNeE %9@69"14#« The rotation of the motor 14 is

trans- nmitted to the reel spindle,2b via:the gegrs 15 throygh 21 and_the
reel gear 3b so that the t & PFesfing; ¥ 1'2@% iscéé’??f’?&‘é by Fﬁﬁeﬁlgﬂeon

n the tape T with nEiAbe; dedcAeotner st idh Finke 13 Ip7Reved FinbtPafaits,
of the right 5 4% Fi@.N4,CthB prebBiny o1+ 350 phbfiekCBAbCHerl e
| | 5 . mounting plate 5 downwardly in FIG. 1 to its oriéinal_
positidn'via a pivotally movable head return plate 36.
In the posiﬁion.of FIGS. 1 and 2 in which the
ot . tape cassette C is not-lqaded, the movabie-member 22
| is held in a prédetermined'éasition under.thé bias of
10 - the torsidn-spriné 23 so thaﬁ the rotation of one
(left) reellspindle 2a i§ inhibited by the braking |
means 25 of the plate-like member 24 while the'upward
(forward) movement of the head mounting platé 5 is in-
hibited by the locking means 28; |
15 o Now if the tapé_cassétte C in which a tape is
‘slack is inserted in the cassette holder 11, the cas-
_sette hoider 11 is moved to the cassette loading-pqsi-
tion to load the tape cassette C on the two reel
spindles 2a, 2b. At.that tiﬁe, as éhown in FIG. 3,
20 . the slide plate 12 is moved along with the cassette
| holder 11 to switch fhe motor sﬁitch'13 on to étart
'the'motof-14._ The rotation of the motor 14 is trans-
mitted to the reel spind1e 2b via the géars 15-through
21 and the reel gear 3b SO_that the tape leithin'the
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tape T, but the rotation transmtting gear 20 con- tinues to receive the
rotating force of the notor 14. Consequently the novabl e nenber 22 is nnved
cl ockwi se against the torsion spring 23 to the position of FIG 10° 4in,
which the gears 20, 21 are out of meshing engage-- nent with each other. As.
the plate-like menber 24 is then pivotally nmoved counterclockmnse in: -
‘response to the pivotal nmovement of the novable member ‘22, the braklng
nmeans.15 25 is disengaged fromthe reel gear 3a and, at the sane tine,
the | ocking nmeans 28 also is dlsengagdﬂlﬁ¢on1the stepped portion 27 of™f he
head nmounting. plate 5 so that the. head mounting plate 5 is noved upwardl y
(forwardly) under the bias of the torsion spring 6. 20 Ther eby both the
pl ate-1i ke menber 24 and- the movabl e menber 22 are further rotated to a

| arge extent bfas@etisofeds itakenir on the rﬁ?@%% RBBYRRIR i ng plate
5 (FIL.G 5) to d, the rqtat. tti ear 20 out of the rotation
- transnmitting pgﬁ\" *‘3‘5 q" :&H# %ﬁ)\%ﬂ nt of the head mounting

plate 5 causes e€i t_he Iple t?ie t% Waﬁq 81;;\"1%’}] %aeééeﬂggal nsf

the correspondi ng caps e rmagheti ¢ COMES
contact W th tiepag thus been eliminated, the rotation of- the right .

' ’5- ' _reel spindle 2b is inhibited due to the tension of the

tape T, but the rotation transmitting gear 20 con---
tinues to. receive the rotating force of the motor 14.. |
IConseguently the movable member 22 is moved clockwise :"':3 |
| "against-the.torsion-spring 23 to the.position-of FIG. i:..
io* _ .=4 in which the gears 20, 21 are out -of meshing engage- -
-'ment with each other.. R .
| As the plate-like member 24 is then pivotally
":moved;counterclockwise.in-response_to theupivotal
movement of”thegmotable member ézlzthe braking means
15 - 25 is:disengagedtfrom therreelfgeareda and,.at the
" same time;ﬁthe3locking'means éa also is disengaged =
:?;from the stepped portion 27 of the head mounting plate —
5 so +hat the head mounting plate 5 is moved upwardly
"(forwardly) under the bias of the torsion spring 6.
'20"_' 'Thereby both the plate-like member 24 and the movable
B ; member 22 are further rotated to a large extent by the
f-cooperating means 31 formed on the head mounting plate
5 (FIG._S) to hold the. rotation transmitting gear 20
out of. the rotation transmitting path.
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5 tape T. Also a rotation transmtting path (not shown), for
reproduci ng action, which transmts the rotating force of the notor 14,
sel;ectively tqQ one .of the reel gears 3a, 3b, is constituted to start the
reproduci ng''action. 10 In the foregoi ng. enbodi ment,. both the
braki ng neans 25 and the | ocking neans 28 are forned on the plate-Ilike
menber Al ternatively, a braking neans 37 may be forned as a part of

N

24°
t he heg&/nnunting'plate 5 according to a second enbodi nent shown in FIG 6,
in* 1 ~which case it is unnecessary =028t evi de the plate-l.ike nember
24 wth a separate | ocking neans. FIGS. 7 through 12 show a third

enbodi ment. In this enbodinment, like the first enbodiment, a pair of

hori zontal |y spaced reel spindles 2a, 2b.and a pair _of

correspondi ng reel gears 3&P upeard, Movenent _%%@%ﬁg"o?‘%ﬂsipﬂpyﬂt‘
mounted is mounted o GRUNSRSLINES op Bk, ¥he DiAH ERi1ers B5e Shcfe bey
2ol e vo il IS he i rgipopaitly Mpktant7Rs fp0io
roller arms 9a, 9b SWHMY ithied HaghetitPhiehld'a Roied 1f Bhtadt wibhatfe

. | 5 tape T. Also a rotation transmitting path (not

. shown);:fbr reproducing action,_whicﬁ transmits the
rotéting force of the motor 14, selectively to éne of
R o ,'the.reel.Qearé'3a, 3b, is éonstituted to start the
' o reproducing action. _.

10 : .In the foregoing embodiment,.both the braking
méans.zs and the lbcking means 28 are formed on the _
plaﬁeflike member 24. Alterngti?ely, a b;aking means
37 may be formed.as a part of the head mounting plate
 5-according to a secondjembodiment éhbwn in FIG. 6, in

15 ﬁhich'case'it is unnecessary to provide the.plate—like
member 24 with a separate locking means.

, _ FIGS. 7 through 12 show a third embodiment. In
&4{ 5 . this embodiment, like the_first émbddiment, a pair 6f'
| horizontally spaced reel spindles 2a, 2b and a pair of

20  corresponding reel gears 3a, 3b are mounted on the

| base 1 of the tape recofder. Also a head mounting
élate'sa on which a magnetic head 4 is mounted is

mounted on the base 1 fo:,#ertiéal'recip:ocating move-

ment and is normally urged upwardly (torwérdly) by a

25



5 identical wth those of the first enbodinent. Further, though there *—
is no illustration in the draw ngs, the cooperative rel ati onship between
the.pinch roller ‘arns 9a, 9b and the head nounting pIate 38 js identi cal
with that in the first enbodinment. As shown in FI'GS. -9 through 12 a ot
cassette holder 40 is vertically novably supported on the upper surface of
the base 1 and is novabl e between a cas- sette inserting and renDV|ng= _
 positi-on shown in FIGS. 9 through 11 and a cassette |'oadi ng. position shomm
in 15 FIGS. 10 and 11. "Wien the gassette hol der 40 is noved fromehe
- ‘cassette inserting and renoving position (FIG 9) to the cassette Ioadlng
.p05|t|on (FIG 10) in response. to the insertion.of the tape cassette C ‘a.
motor switch 42 is switched fromthe CFF state. to the 20 - ON state by a
connecti ng platepn1n9038tart a motor 14 (FIG -7) for tape feeding. The ™
* rotation of the notor like the first em bodiment, is transmtted to
"the right reel gear 3h P?&rtﬁﬁ ?%P%F#%ﬁ ??an?hbtalpgipaoﬂ pinpbsedlef gears

PP 2% ot oot b, BT ERY 4" bEe F LAY FRSLestarmeons tbrT () he
. gear 20 for tap&.ﬁﬁéﬁ&ﬁ& @ix&aié%éﬁ%"ﬁ%chyr@iab' APUBbeRre" 1NC
5 identical with those ot the first embodiment. ._ |
' ' Further, though there is no “illustration in the e
drawings, ‘the cooperative relationship hetween the _
'pinch roller arms 9a, 9b and the ‘head mounting plate 'ef';; '
38 is identical with that in the first embodiment. : |
1of.': i" As shown in FIGS. 9 through 12, a cassette - |
iholder 40 is vertically movably supported on the upper_i'ﬁ.
-surface of the hase 1 and is- movahle between a cas-'
sette inserting and’ removing position shown in FIGS.;Q i
.: through 11 and a cassette loading position shown in
1s . FIGS. lo and - 1. When the cassette holder 40 is moved
from the cassette inserting and removing position _
' ;’(FIG. 9) to the cassette loading position (FIG. 10) in _ ws
i response to the insertion of ‘the tape cassette c, a |
motor switch-42 is switched from the OFF state to the
20 ” '-ON state by a: connecting plate 41 to start a motor 14
| (FIG. 7) for tape feeding. ' _
 The: rotation of the motor 14, like the first em- -
' bodiment, is transmitted to ‘the right reel gear 3b via H

- the rotation transmitting path composed of gears 15
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5 base 1 as shown in FIG 7. The novable nmenber 43 is normally held in
a predetermned position of FIG 7 by a torsion spring (resilient nenber)
23;t0 locate the rotation transmtting gear 20 in the rotation trans-
nlttlng patth. As the novable nmenber 43 is plvotally 10 - - noved cl ockw se
in FIG 1 agalnst 'the bias of the tor- sion spring 23, the rotation
transn1ttﬂng gear 20.is noved off the rotation transmtting path, On the
side e( (upper side -edge in FIG 7) of the base 1, an ejection operating
menber 4 i's mounted 15 for horlzonta42ﬂee1procat|ng novenent and is.
normal |y urged |leftwardly (backwardly) in FIG 7 by the bias of a return
spring 45. As shown in FIGS. 9 through 12, the ejection oper ating nenber
44 is provided with a_push-up _nenber 46 and a cl-aw prqj ection 47.

push- 20 up nerrbé?rhr@@‘ﬂbta\?e§°t Shereby, grive %é‘tigéthﬁeér 39@“9&@61?8I-y ’
Femouing posi 1 on (PG I2fikenthe el AhaAmedk.oRoTALE BRBRS ”ﬂna”d |
cnierent 1% kgt S SO St goas 5, AR,
menber 44. Also the gy %lm%'tiﬂ% '1%'3 piv@t%ﬂ'l?gm%'éﬁﬁi'}emounted on the -
5 ~base 1 as shown in FIG. 7. The movable member 43 is-
normally held in a predetermined position of FIG. 7 by
a torsion spring (resilient member) 23 to locate the
\_/ ' ' rotation transmitting gear 20 in the rotation tfans-
| | mitting ﬁath. .Ae,the movable.member 43 is pivotally
10 moved clockwise in FIG. 1 against the bias of the tor-
sion spring 23, the rotation transmitting gear 20 is
- moved off the rotation transmitting path.
on the side edge (upper eide edge in FIG. 7) of
the baeell, en ejeetion operating nember;44 is mounted
15 _for_horieontai:reciprodating'mbvenentnand is normally
nrged-leftwafdly (backwardly);in FIG. 7 by the bias of
a return springlis. .As.ehown in FIcs. 9'through 12,
the ejection apetating member 44 is provided with a
push-up member 46 and a claw projection_47.' The push-
20 up member 46 serves to puehing-the cassette holder 40
| upwardly.fromIthencessette'loading position (FIG. 11)
to the cassette inserting and removing position (FIG.
- 12), while the.claw projection 47 is brought in
engagenent with'a hpek-shaped iecking.means 48 on the

25



. 5
49 contiguous to the | ocking neans 48 and a parallel 5. ° surface 50 o
contiguous to the sloping surface 50; these two surfacés jointly constitute
a cooperating neans 51. The ejection operating nenber 44 has a cam’ '
‘projection 52 along the | ower surface of the base 1. 10 Wien the .
ej ection operating menber 44 is noved for- mardly, i.e.,’ rlghtmardly LN
FIG 7, the cam proj.ec- tion 52 pushes a pressing roller 53 supported on:
~the head nmounting plate 38 to return the head. -nmounting plate 38 agai ns 13 the
bi as of the spring 39. .15. ' ng,head nount i ng plate 38 is pro lded
with a braking neans 54; when the head nounting plate 38 is in an .
i noperative position (i'n which the magnetic head 4 is renote fromthe tape
T), the braklng means 54 i-s brought in engagement with one reel gear 3a to-

inhibit 20 mbiablet aeiberyf ashshowsl iAPFIGL e72atoVhkiibiks ther angemsnt
~in.the position of FIGS. 7 and 9 in which the:tape cassette Cis not .
Ioaded t he npvnetarneoﬁethe3eﬂectébn opezapingememberedcp05| tion under
the bias of the torsion spring 23 so that 25. . the rotation of one reel
spindle 2a is- |nh|b|téaSQytbﬂempvakiﬂgmﬁnhﬁs 48, hﬁﬁl#eslhpingtsnnfageof the

‘ej ec- tion operatlng nEnber 47 1 S: |nh|b|ied by the .| ocking .
nt guous to the locking means 48 and a parallel }

5 S surface 50 contiguous to the sloping surface 50 these
 two surfaces jointly constitute a cooperating means
' The ejection'operating5member*4}fhas a °am  '”_sty
proj_ectio'n's'z'- along the lower 'si;:;‘_efacef'-af' the base 1. a
10 --.When the.ejection'operatinézmember”i4'is'moved for-
| ':"wardly, i. e., rightwardly in FIG._?, the cam projec-_
-tion 52 pushes a. pressing roller 53 supported on the
head mounting plate 38 to return ‘the head mounting
plate 38 against the bias of the spring 39. '
15 The head mounting plate 38 is provided with a
'abraking means. 54. ‘'when the head mounting plate 38 is
in an inoperative position (in which the magnetic head’
4 is remote from the tape T), the braking means 54 is .
brought in engagement with one’ reel gear 3a to inhibit a
20 ._  the rotation of. the reel spindle 2a._ | 3
| With this arrangement, in the position of FIGS.:I".
7 and 9 in which the’ tape’ cassette c is ‘not loaded,- .
' the movable member 43 is held in a predetermined posi-
_tion under the bias of the torsion spring 23 so that
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means 48 to stop the head nounting plate 38 in the in- 5° operative
posi tion. Now assum ng t'hat the tape cassette C having a sl ack tape inside
is.inserted in the.cassette holder 40, the cassette holder 40 is noved from
the casSett® inserting and renoving position of FIG 9 to the.cas- 10
sette |loading position of FIG 10 to | oad the tape cassette C on the two
reel spimdles 2a, 2b. = At that tine the notor swtch 42 is switched on to
start gﬁe not or 14, whereupon the rotation of the notor 14 is transmtted
to theweel spindle 2b via the gears 15 15- 2y &hrough 21 and the reel gear
3b so that the tape T within the cassette Cis taken up on the right reel
by such a length as to elimnate the tape slack. Wth the thus tensioned
tape T in the cassette C, the rotation of the right of reel spindle 2b is.
in- 20 hi bi ted bythéierotation of ohe reel Spindlet2a istinhibited by
transmitting gear 20 continues to receive the rotating force of the notor

14. Therefore the novehe o¥aking means 2%,0vhile Hhe ctetwring of Ahe rjec-
AL R TSN I - NEOY -y 8 N
43 to cause the ejecty ol OPFE AL "GeIEERE fidaa ' Bobit g P14 '3¥ in the in-
- | 5  operative position. o '
| ﬁow assumin§ that the tape cassette C having a
'slack tape inside is inserted in the cassette holder |
- . 40, the cassette holder 40 is moved from fhe cassette-
inserting and removing position of FIG. 9 to the cas-
10 - sgﬁte loading position of FIG. io to load the t;pe 
cassette C on the two reei spindles 2a, 2b. At that
time the motor switch 42 is switched on to start the
ﬁotpr 14, whereupon the rotation of the motor 14 is
transmitted to the reel spindle 2b via the gears 15
15 - through 21 and the reel gear 3b so that the-tape-T
o within the cassette C is taken up on the-right reel by
such a length as to eliminate the tape slack. |
.With7the thus tensioned tape T in the cassette
C, the rotation of the righﬁ of reel spindle 2b is in-
20 hibited b}_the tension of the tape T, but.the rotation'
- transmitting gear 20 conﬁinues to receive the fotating
force of the motor 14. Therefore the movahle'mémbgr
43 is pivotally moved clockwise.against-the'biaé of
.the;torsion spring 23, as shown in FIG. 8.
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position of FIG 10 to the position of FIG -11. At 5 that tinme, since .
the cam projection 49 is disengaged fromthe pressing roller 53, the head

nounting plate 38 is noved forwardly under the bias of the spring 39 so . .
‘that the braking neans ‘51 is. disengaged fromthe reel gear 3a to al’low the
reel spindle 2a to rotate. 10 - Af-t er havi ng been dlsengaged from

the | ocking means 48 in response to the return of the ejection op- eratlng

‘menber 44, the claw projection 47 slides on the sloping surface 49 to<"}."
pi votal |l y -nmove the novabl e nmenber- 43.ﬁy§ther to a |l arge extent and flﬁgily
conmes 15 “in contact with the parallel surface 50 to hold the rotation.
transmtting gear 20 off the rotation trans- nitting path (FIG 8). Then -
when: ej ection operating menber 44 is depressed against the bias of the-
return-spring.45 in 2rhen théechawiprojectiénGi711s disengagedofeoni on 52
‘pushes back the head nounting plate 38 (FIG 8). Subsequent- |y, as shown
in FIG 12, thethmslp@pingsrmnﬂaﬁ%rpnhthejn@vabheopenh@rngsrmqmauqq a
pushes the cassette holder 40-to %re cassette.inserting and renpving posi-

25  -tion via theRRFEIon PRerating namber 44 kacEetRrn frem the and then
ne cassette C il Iypdy RSG5 660 ABekEaBHE PRSI HE

direction of
' S that time, since the cam: projection 49 is disengaged

from the pressing=roller 53, the-head mounting-plate
38 is moved forwardly under the bias of the spring 39 ',
80 ‘that the braking means 51 is disengaged from the _.d-:kH
reel=gear 3a-to;allow the reel;spindle_za to rotate. |
10 . R - After'haﬁihg been disengaged'fron“the 1ocking
-means 48 in- response to the return of the ejection op-
| '5erating member 44, the clew projection 47 slides on
- the sloping surface 49 to pivotally move: the movable
_1member 43 further to a large extent and finally comes L
15 . - in contact with the parallel surface 50 to hold the
rotation transmitting gear 20 off the rotation trans--
mitting path (FIG. . 8). - . RN
" Then- when ejection operating member 44 is S
| 'i_depressed-against-the_bias of the_return spring 45 in '
20 . the positionfof{ftc. Ii,“theicam'projection'52 pushes
© back the headfmounting'plate'sa-(flc;-8); 'Subseguent- -
ly, -as’ shown ‘in FIG. 12, the push-up memher 46 on the
-ejection operating ‘member 44 pushes the cassette

holder 40 to the cassette inserting and removing posi- .
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by a non-illustrated push-back neans. 5 If the operator's hand
is released fromthe ejection operating nmenber 44, .the ejection operatian
mepber 44 is slightly returned under the bias of the return spring 45.

Duri ng thav’tlne since the novabl e menber 43 is returned to the original
position, the 10 claw projection 47 is brought in engagenment with the
48, as shown in FIG .7, to thereby inhibit the return- ing of the ejection
oper ation nenber 44, Therefore t he head nouaééng plate 38 is held in an

i noper 31 ve position by the cam projection and then is ready 15 - for
t he next Cassette insertion As di scussed above in detail, according to
this invention; IS possible to autonatlcally el imi nate any possible

slack in the tape tot?od?frviq"% rcgy e rq]%ﬂ'}té% aﬁ'lcmﬂh\e %4Mi%the

t ape cassette, nane- e user's speclal operation.

25 CLAIME: 1. A toed @9 Qﬁfd WHéeh Gﬁhélﬁés’ﬁﬁtﬁ‘e R Srithi e idadibdties
sl ack ellntnatlng functlon conprising: a cassette hol der novabl e between a:

cassette inserting amb]rdaﬁ)\quq)qaisﬁem bk chi the direvtion o emivalil a
tape cassette is permtted and a cassette |oading position where the tape
cassette is p05| ti onday & mn-illuetrated push-back means.
5 . If the operator's hand is released from the
| eJectiOn operating member 44, the ejection operation |
~ member 44 is slightly returned.under the bias of the
.\_) : return.spring 45. Durino that tine, since the movable
- member 43 is returned to the original position, the
10 ciaw projection 47 is brought'in engagement with the
: 48,-as shown'in FIG. 7, to thereby inhibit the return-
ing of the ejection operation member 4a. ‘Therefore
the head mounting plate 38 is held in an inoperative
position by the cam projection 52 and then is ready
15 | for the next cassette insertion.
As discussed above in detail, according to this
invention, it is possible to antomatically eliminate
| Ke/ . o _any'possible slack in the-tape'to start the reproduc- -
| ing action;.simply by loading the tape cassette, name-

-20_ ly, not requiring the user's special operation.
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. It]
reproduci ng position, a-tape driving notor actuated responsive to novenent
of the cassette holder fromthe cassette inserting and‘renoving position
toward the cassette |oading position, a head nounting plate.suppqrting a .
magneti c head thereon and reciprocal | y gavabl'e between a stop p03|f10n
- where the magnetic head is -maintained agart fromthe tape of the tape,
cassette angL@fmengaged position where the magnetic head is nalntalneﬂ in
contact witfrtne tape of the tape cassette |ocated at the reprodu0|ngx¢

e

position, a resilientlenbetaperi@tdyddr asith Siishtwage 1®prdng plat
toward the engaged position, first and second reel .spindles arranged. in a

pai r, each reprndubtlomttapeis&zmkmblrmﬂna#iﬁgﬂEnhdtﬂonm)cbnan§1 rtion,-
-first and second reel gears, sai.d.first reel gear being affixed at- sald

| ower portion of sai oﬁf¢¢$etk%lh@¥ﬂMImwsabetmmi casdetgmnr bei ng
af fi xed at sai-d | ower portion of -said second reel spindle, a rotatlon
transm tti nEPSREHNG AN FRAVIRG Pesitinn Werpathdngention iand |
transm tti.ng routes, mhlch extend fromthe notor. to said first and second

reel spindl %“‘°Y%%p%%ﬁ ?Ppﬁ)?ﬁ"rﬁ'ﬁleﬁ'r%rﬂe’ﬁ?l%%ﬁ‘ﬁ P RARRSYRP plate from
e a ™t PP P Rddg iy "od enn%erde R teaog'e caasbgeatkte“%s &“sslt%%e%ea@ quith

said first
' reproduc1ng posrtlon,
| ; tape dr1v1ng motor actuated.respon51ve to .
movement.of the cassette holder from the cassette 1nsert1ng.
" and remov1ng posltion toward the cassette loadlng posrtlon, A\U :
‘a head mountlng plate supporting a magnetrc head o
thereon and recrprocally movable between a stop p051tlon |
:where the magnetlc head is malntalned apart from the tape
_of the tape cassette and an engaged posrtron where the '
_'magnetlc head is malntalned in contact w1th the tape of the ;
tape cassette located at the reproducing p051t10n, .
a’ res;llent member normally blaslng ‘said head
mountlng plate toward the engaged posrtion,_
flrst and second reel splndles arranged in a’ ', R
H "palr, each of sard frrst and second reel spindles havrng a t\*J
lower portlon, | | o .
flrst and second reel gears,.sald flrst reel gear
being: afflxed at - said lower port1on of sald flrst reel

splndle and- sald second reel gear bexng afflxed at sald

;lower port;on of sa1d second reel splndle,

U



géar to inhibit rotation of the corresponding first reel spindle, a |ocking
means for hol ding said head rounting plate at the stop position, a slack
elimnating gear driven by the notor, a novabl e nenber rotatably supporting
the slatk etimnating gear thereon to transn t2F otati on of the slack
elimnating gear to said second reel gear, said npvabl e nmenber hol ding said

L]

| ocki ng weans at a positionawkeFatigpdtraspmittipgmepns fongsabectivelyt he

head molnting pl at .sai d _braki ns.at - i {jon where said braki
means R engagoanFetapLhoBAP PrFcpl, EBEagian FehpamhCiny cFattenr WRIch |

moved 1n 2 directLneld eubmOtheSARROEOLE! b8t ERDSET LhA g Lo oLl the

slack elimnating gear to Said second reel - r-upon recep

reaction force f rgg&ﬁ&iéﬁ%@@ e&e@begg?Lupsai HovEREh oa'ffgsgﬁ R4 & Imo 'ntskng

produced responsi to the stopping o e second .reel gear en any sl ac

of ‘the tape has bpeatel epbmatRd se6p! pbsi¥ionhescblet BRghgedli posPEibhs head
nmounti ng plate by said | ocking neans 1s rel eased and sald braking neans is

separ at.ed from sai d firsa beakiggameansdengageable wtthesaidnfipst NESSTS
provi ded on said head nounting plate, said control means causing said
novabl e nmenber togeabstaninbibjtnvosationhef theseodrespending fispvnseek
to novenent of said head nounting - - :
spindle,
. a locking means for holding éaid head mounting
plate at the stop position, '_
\,; ' o ' '-g slack eliminating géa: driven by fhe motor,
| | a mbvable member rotaﬁably supporting the slack
eliminatihglgear_thereon.to transmit rotation of tﬁe slack
eliminating gear to said_secénd reel gear, said movable
member holding said locking means at a position whe?e.sgid
loéking means is engageable with the head mounting plate
and said braking means at a position where said braking _
means is'engageable'with éaid first reel'gear, said movable
member being moved.in a direction to cﬁt off said rotation’
_transmittihg route from the slack eliminating gear to #aid'
\{' _ _secénd reel gear upon reception of a reaction force from
said'seéond.reel gear,lsaid reaction-fo:ce_being.produced
_lresponéive to the stopping of'thé second,reei gear when'any
élack of'the tape has been eliminated completely, whereby

'_the holding of the.head mounting plate by said locking

. means is released and said braking mgans is separated from
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plate to the engaged position but causing said novable nenber to return to "~
an initial position responsive to novenent of-sai'd head nounting plate to _
the stop position. 2.. A tape recorder with an automatic pre- reproductlon .
tape slack elininating function, conpki 29hg: a cassette hol der movabl é '
bet ween a cassette inserting and renoving p05|t|on whereat insertion gnd
renoval of asaiabefioasts atded aywhm, @arkette 1s pernmtted and a cassette .

| oadi ng posi t.ion where the tape cassette is positioned at a reprodu0|Q‘
position, a tape drivisngaustie deember resnforel means mpriostisted oin tdedd
.cassette holder. fromthe cassette inserting, and r.emovi ny p05|t|on tomard

“the cassett é’qa@ad'?‘ﬁﬁ’tﬂd? tRiGte o sRdgH RAEROhdeana € 3 4 magnetic
et e home b ré%r"é‘&%p%?qsat%’a'aﬁﬁfa 1 bl FRBE °s@azic‘422{ fe dnd an
fape of {he 4B tif%? SR S %ﬁqﬂ%ﬂ%p”ﬁfd%%%eé‘m%&%“t de™e
gggLathgnh nDuntlng Jﬂ%ﬁggrﬂéﬁ%ﬁgﬁonﬁﬁhquﬁgggidqbogl?fon tgyfﬂengtop
- posi'tion anGheiet %"ﬂ&dﬂiﬁ t@%ﬁﬁtﬂrﬂiﬂ@ld%osfﬁ@ﬂ %s%’i%@.wee tgadi ng
position to the cassette insefrting and removing posi tion,
' movement of said head mountlng plate to the stop pos1tlon._
2. A tape recorder w1th an automatlc pre—-
reproductlon tape slack ellmlnatlng functlon, comprlsln§° -
| a cassette holder movable between a cassette .” L&)
1nsert1ng and removxng p051tlon whereat 1nsert10n and : |
) removal of a tape cassette and a cassette is’ permltted and
- a. cassette loadlng p051t10n-where the-tape.cassette is
pos;tloned at a reproduc1ng pos1t10n.. o
| a tape dr1v1ng motor drlven respons1ve to _
movement of the cassette holder from the cassette 1nsert1ng
and remov1ng pos1t10n toward the cassette loadlng posltlon, -
| | a head mountlng plate support;ng a: magnetlc head -
thereon and ree'i'pi-o-c"a'1'1y.movasié ‘between a stop position. = . - -
where'the'magneticrheadfls”maintained apart from the tapef .
- of the tape cassette and an engaged posltlon where the"
tmagnetlc head 1s malntalned in contact Wlth the tape of the
‘tape cassette located at the reproduclng p051tlon,'
an’ eject operatlon member movable forward by an.

eject Operatlon;_thereby~pushxng'back the head mounting

NN
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a return spring for noving the eject operation nenber backward, a resilient
menber nornal |y biasing‘the head nounting plate toward the engaged
p05|t|on first and second reel spindles arragged in a pair, eachof said
first and. second reel spindles having a | ower Ftion, first and second

I d f t I bei ff d d | t f
Said firet roo y&la?%aef“ ol ¢ a&ng%ls” S B ipanir o, Ehi sBRp) B8 40, Aad
1 t f I I t
for LeRett | ver . SIN RS RC aad eihgﬁl# %aﬁftsf' [ ehig R AR

extend from the misqh sl 4ae thiel %tase'a@t%eg@.@@&%% saan%ﬁenhﬁs PESLLYBhY:

upon nmovenent of “the head nmounting plate fromthe“stop positio

engaged position, a braking @e&%&rﬁe@e&wlﬁmﬁn@ﬁ@ gljeklelopeeat iba
inhibit rotation of the corresponding first reel spindle, a |ocking neans"

for preventing baehkmberd bsekwsed, of the ej ect operation menber, a slack
elimnating gear driven by the notor, a novabl e nenber rotatably supporting
t he ‘sl ack el im nating g@ameBhénemm mentean swirmaldiyabies iog the hleadk
elimnating. gear to said second reel-.gear, .said novable
mounting plate toward the engaged position,
: first and second reel spindles arranged in a
“pair, eech\of said first_and second reel spindles having a
- lower poftien,_ ' | ‘
first and second reel gears;'said first reel gear -
being affixed at said lower portion of said first reel
spindle and said second reel gear being affixed at said'
lower portion.of seid second reel spindle, |
| . a rotatidn.fransmitting means for selectively
establishing-one of rotation tranemitting routes, whieh
‘extend from the motor to the first and second reel
spindles, reepectively, upon movement of the head mounting
piate from the étop position to the_engaged positien,
| a Braking means engageable with the fi;st reel
N\ gear to inhibit rotation of the corresponding firstireel
spindle, | |
| _ | ‘a locking means for'p:eventing beckward movement
of the eject bperatioh'member, |
a slackleliminatiﬂg gear driven by the motor,

a movable member rotatably supporting the slack
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menber hol di ng sai d | ocki ng means at a position where said |ocking means is

engageabl e with the eject operatlon menber and said braking neans at a
posi tion where said braking neans is ‘engageabl e with said fi.rst reel gear,
sai d novabl e nenber being noved in a di¢ &t i-on to-cut off the. rotatfon

Cow

transmitting route fromthe slack elimnating gear to said second reel, gear

- upon receptlemnmﬁnatrmgogearlthereonrbo1tnadsmbtondtaeﬁongeﬁrthsasracﬁ
“reacti.on force bei ng produced responsive.to the stopping of “-said secoﬁp
reel gear mmhlnnyati@akgeartm sapd secondeneel | geani egac@rm%ablef _
wher eby the hol di ng. of .the ‘ej ect_operation. nenber . by said.-|ocking nmears is
rel eased andm%%.ﬂr%P ing reaid 1%°§bﬁ%r@?%ﬂsf?%n?s@?%1?+?%twh%%ﬁ $pkd | and
a movabl e ne control neans ej-ect operation nenb sald

ci ot - oper at FOTKHERTRFARS, L5 nnSageahls BF th EnEf St LoRSraFFot PomeA

LI A A M 6 SPTE S RO, o

an initial pﬂééﬁéof'%réé {@ét\":’et&ERVSQP&'t £9}s£2kdef105d PDUQ%Ai&'%&ﬁfeto

the stop position ®recorder as cf arned rnicl ereln said

| ocki ng MeangemB&r SHé £th rrﬁ’&bé@ {Tﬁaﬂsdﬁfécéﬂéﬂe‘gooéu@ Gf’fm@l’i\e pi-é‘é@ti’kfh Ch is

operatlvely engaged w th sai'd novabl e nenber.

' _transmlttlng route from the slack ellmlnatlng gear to sald
second reeI gear ‘upon receptlon of a react;on force.from _

said second reel gear, said reaction force being produced

| résponsiveito'the-stopping'of:saidfsécond'reel gear when .--\LJ B

”fany slack of the tape has been ellmlnated completely.
whereby the holdlng of the eject operatlon member by sa1d
:locklng means is released and sa1d braklng means is.
'separated from saxd flrst reel gear,'and |
a movable member control means prov;ded on the
eject operatlon member. sald eject operatzon member causrng -
'sald movable member to substantlally Tmove further in sald
dlrectlon respon31ve to movement of sald head mountlng
plate to the engaged pos1tlon but caus;ng sa1d movable
member to return to an 1nit1a1 p051tlon respon51ve to
ovement of saxd head mountlng plate to the stop p051tlon.:.
C 3. A tape recorder as clalmed in cla1m 1,
' whereln said locklng means and sald braklng means are
”formed on a common plate whlch is operatlvely engaged with

said movable member.
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4. A tape recorder as clainmed in claim11, wherein said braking neans is
formed on said head mounting plate. 5. A.tape recorder as claimed in claim
2, wherein said braking nmeans is f or med said head nounting plate. 6. ‘A
tape r ecor-eler substantlally as herelnbergg%'described with reference to,

and as shown in, Figures 1-5, Figure 6 or Figures 7-12 of the acconpanying
dr awi ngs. '

ﬂif _ - 4. A tape recorder as claimed in claim 1,
| wherein said braking means is formed on said'heed
mounting_plate.. |
5. A tape recorder as claimed in claim 2,
wherein said braking meaﬁs is formed on said head
mounting plate.
| 6. A tape recorder substantially as
herelnbefore described with reference to, and as
shown in, Flgures 1-5, Figure 6 or F1gures 7- 12 of

the accompanying drawings.
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