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Driawe nechanismfor a rragnetlc tape cassette apparatus with a capstan drive
not or a,@a notor-driven recipating servo rod The invention relates to a

deck fora nRPMe89-Q072BRe cassette apparatusl conprising a capstan dri 9846984
mot or and a control .rod which is longitudinally novable to and fro and is

driven by a Pgivéanechanismvfor acmagietio-tapecdasseits ppavaius witho# Cipdtan’ @Sveéhiobs dndds
pat h of novenent cqntrols, functlonal parts of the apparatus, such as a

head- 5 noundi@Qo Y%‘m&l B§CHOI9Eni sm and a switching nechani smwith
the aid of a mcrprocessor, a control device for the servo notor, and a
swi tchi ng neans whi ch suppl les swtching signals to the m croprocessor and
is switchable by the control rod, the rocessor converting the switching
signals into control commands for the servo notor. 10 Such a
deck is known from EP- A-0, 095, 815. I n nagnetic-tape- appar atuses i nt ended

for playing tape cassetfefwemion tefdibsiol ¥ déck R a! Scasdelte ia@gﬁaﬁﬁm to.
ecC re ative to

change the position of the nagnetic head of the
magnet i ¢ t apeomprising acapstan duve moter and a tontool rdd twhichoisi longitudinaiky- movable wg

751 oad g’ rBith Ao A AEYE BY Roserin bl o & e mekhaBieRl oSG, oonEPL PN oo

i nserted Conpgphth(e¥fiévenient omtrdls Rinctiohall padis -of the appstus) WuBR B8 achealtd t i Ng
deV| ce is enployed. In so-called auto-reverse apparatuses wth two playing

irectiond t meuntipg-plate; acloading mechanismand aoswitrhing mechanism withi the aisk of a

;zcggg‘)za;;tan&aﬁmn%wwz&@ﬁwwmm%mr .

alternately suppliseswitelting sighaleto themidrbpiocedsby ainl/isrswitdhable by thé cSatrol o

describes a magnetic-tape apparatus in_which a servo-rod can be driven iIn
bot h | ongi t utAErTBICTRRIPEESIOTHRVERHingthe § wmhlasmmtﬁ contrel coramands for the servo
| oadi ng func and switching finctions between the transport directions.:
To performthese functions. the servo rod nust always be set to a reference’
25 end poHl tion to whiSuchtadecksdsknownffrom EBRAL,09581%ferred. This is both

rrechani-cally and electyically intricate and reguyires.much tine betvveen t he -
tant at which a pl a@?‘@&w& T @fﬂgaf%l’mgf%

taf t ed. et Ca
834:5984 It E’h@l SO inownI to 'grlve t% krnggntgl SCS O?letpﬁgmgg tlaﬂngg?nc%ead

means of a of the deck relative to the magnetic tape in the cassette. This is effected by moving a
head-mountmg plate carrying the magnetic head. It is also common practice to provxde a
15 loading mechanism adapted to receive a Compact Cassette and to bring the inserted
Compact Cassette in a play position. For this purpose a lifting device is employed. In
so-called auto-reverse apparatuses with two playing directions the tape-~transport
direction depends on the direction of rotation of the motor, pressure rollers being
pressed against a first or a second capstan and the reel discs for the magnetic tape being
20 driven alternately in one direction or the other.

Moreover, DE-A-33 15 822.3 C2 describes a magnetic-tape apparatus in
which a servo-rod can be driven in both longitudinal directions by means of a motor in
order to perform loading functions and switching functions between the transport
directions. To perform these functions the servo rod must always be set to a reference

25 end position to which the various functions are referred. This is both mechanically and
electrically intricate and requires much time between the instant at which a play function
is stoppéd and another function is started.



motor for the pur pose of w nding. Such a drive systemenables friction
couplings to be dispensed with but is intricate as a separate drive unit.
It is ap pbject of the invention to provide a servo and control nechanism 5

for a magnetgd.cxt sette apparatus, whhch nmechanismsinplifies t
conétructior}!’lg‘J @E@fag‘gar atus and whi ch engbl es the control and act L@?P%%f
functions to be perfoxg NI gl . f .electrical and
mechani cal parts. Accggﬁicjaf‘@%@ﬁvmirﬁ%%M?gﬁkmmyevﬁsiqa
that a) tihétos for thei pugpose dfvinding) Sﬁclsavdﬁvéaxdmbmmemmimbnﬁgﬁ to®e N9
menber 10 whi'ch can perform novenents I ch are i ndependent of the

control rod dispensgdowith byt is infricate-asa separate drive valnt rol rod i s tennporarily
determ ned by the contgfl

r L0 Q’@P | rbe%'\m ; t he
swi tching signal recei vedmup %&g\&/‘e?ﬂ?m?gﬁc%%m afgg'%ua | OHWT
rod or th8 dforachigngtictapessasseite apparatug, whiciemechanismhsimplifies the construction of
i nst ant aneouy eonetrical sitions, of the sw tchi,ng_.neans, of the control -
rod and/ or dﬁegm%weﬁmg&@ﬁb&ﬁ *?S?Htfcﬁ ﬁWhﬁgwﬁpﬂ%%&fpﬂ%ﬁ’Wﬁﬁr@hns
and the pre%%'&mmwm%&fh&m&ﬂﬁﬁ@pgmnah c) the

S

m croprocessor also converts the swtching signal romthe swtching neans
into control conmands Acsordingtocthe Jovention ithis ohjectis aghigved irethatt r omagneti c 20

hol di ng devi ge for, t he. head- hmount i l. ich plate.is.held in.the play -
oSt 1 on or Dre (e MR meRiY in08) Srftasie Y £ BeRnadicat spisfiing metberc) b o
~device, tjge reel &6l cdifpétforfil moPémEdts Whichsare\ifidépehdent oP e \Esitrol f6d Ampt ant

of—starting and the begi nning of the playing node all the tape deck
fupctions, both otwheseposition telative-te the contrelirediis femporasily«

ey, eLiher ABRISATte Senf] Gkt v, 1om the serbo ad via the
head- mount i ry) pl aby mexhstof the Switching signalabedived uponl evéry meehshicat lavmation b
Thi s reapect 1t 1 8@l spd ot e Sikching Rember the THGEPRORSIOrCHEEES 86 when
| ndependdat of 't hisianobt g nBsaiA L e SHRbg kA, BF foc Chotrol pod
it not merely per andkus of tise sitching menben froar theqosition ofithe Switching greahsarid om
pe S tehing Teate, ot SOl WS U3 ity Spi, 20oP o0 1 sveh @ vey
c) the microprocessor also converts the switching signals from the switching means
. ' into control commands for the capstan drive motor and an électromagnetic
- 20 holding device for the head-mounting plate, which plate is held in the play
position or the fast-wind position by means of said electromagnetic holding
device, the reel discs being driven by the servo motor.
. Between the instant of starting and the beginning of the playing mode all
~ the tape deck functions, both of a mechanical and of an electrical kind, proceed
25 directly, either mechanically or electrically, from the servo rod via the switching means
which influences the microprocessor. The actuation of the head-mounting plate and the
change-over of the reel disc and servo drive are effected mechanically by the servo rod
and the switching member. In this respect it is also important that the servo rod again
dictates when the switching member is allowed to perform movements which are
/30 independent of this rod. |
. 'The microprocessor is programmed in such a way that it not merely
performs the electrical conversion of switching signals from the switching means into
control commands; it is also adapted in such a way that at any time it knows or, by
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proceeding to the next switching point provided to perform swtching
functiofs) it effects a self-orientation to ascertain the instant aneous

servo-funct iﬁi‘?WEPf the deck. For thig purpose the m croprocessggo
enploys the information of the previously received, |ast swtching signa

stored in it QE&dﬁﬁoi f@%\ﬁ%i@?ﬁiﬁ ' S lpt - fso 5 the
swi t chi ng mEAns pr |dﬂel(£jﬂgy en sv&é@ﬁd%%?%gﬁ% |Eul§8§?‘%¢c(ﬁgggrﬁt)l e
when t he powtfectsas sdiferientatioretd astértaindhe nstantaneamsesarvioyfuncidncstatis of tigdéck,

boint | n BorkeT hiadrBese; e TRERPESCEHOF SITEIAYS e HORHAIOR Of b PRSI
required corlaft%lwi&aﬁ%mgm s@red ﬁﬁitfaﬁ%& {Hbrefatioh asoﬁrtﬁcﬂémﬂdeaﬁs PoNitén 6fd

the el ectromagneti c hol di ng devi ce. Is division Tnto

mechani cab dhel switcking imeans pravidedoby thernewe swisching signal IThys,cfor exasspleiwhen the

oo very' | ok g BB 6 b agh UF sDShdfly kR Bk B0 iR ol
reduction ofcahfifetetti Vg theserv@ rdd, drcadjident ﬁﬁ&mﬂ%pﬁihniwidﬁﬁpmbwiﬂi@ﬁrvﬁ
con

the invention the switching neans is a switch 1 i ch supplies a swtching
si gnal when aperationdperder tro} dhe setye h a

switch is si ' : ' i ] detected by the

m cr opr ocess‘g&.&ﬂ %Q%aﬁ% ﬁ@%&%ﬁ?%ﬁgﬁéﬁeﬁﬁg%ﬁg‘m croprocessor

defines tige direction TFhis divisién into mechinicat and electical/electrorié furictioh mdnitdeing C e

and swi t ches the vol tage 20, suRglb%/&gf .the_ servpo mpéor bet ween a hi ,lhws,ugpl y
i

volit age for anables shom aresss Gimes tained foF dhey] yal taps for

f as™ wi-ndi n %ﬁ’ 91!#&\% F&p,!h @% &Lﬁfn %ﬁ)ﬁl’aﬂ?y ' ' uBbr

pl ay node.. %ﬁe mg supg y 'vgl%‘%g% t he ";sfg?'v .mtor’%ﬁ%@ga‘tjiﬁe servép
movenent s t aheaumbef of pats isagbtaihed.and a cassette to be rewound within a :
conparatively short. tinme._.The | ow su . yol.t age enabl es either the one,or-
The ot her 25" el i s AR fopBersboRiaRt of 1 inedfet B prilciing eand 143 St e,
enbodi menk Ofhiche %ﬁﬁ@' o dvARhifsig Rl iith ifl VopeRed BAP EIoSEFbY tidindbf b sRRAET
anplifiers arrangg In the rrqt-o.r-gﬁsal}ppl y lines. Such a Ij?i ers provide a
cweni ent - sastuatonySuch acgwitch is simple fnd reliable; wpeningrand ¢ reanibewdatectesiby he
control devige conmprises a 30 pul se detector which detects operating :
functi ons oftﬁ?-ﬂéw@?'%sﬁ%t or via the .voltage supply of the power

anpl i fiers. Detectiontha fithefémBodiment'éhtha iiventibh #ie inkGoprobéssaredefitien ithe
| ines of the power anplifiers are connected to a- differening network which -

deri ves pul sditection |9 retation tejtherserva metas e the; contrgl deviee gnd swilehes the yeltage

motor. Agg supply of the servo mdtor between a high supply voltage for the actuation of the loading
and servo mechanism as well as for faSt winding and a low supply voltage for the reel
@ disc drive during the play mode. The high supply voltage of the servo motor enables the

servo movements to be performed rapidly and a cassette to be rewound within a
_ comparativelj short time. The low supply voltage enables either the one or the other
25 reel disc to be driven with the same servo motor. , '
" In a further embodiment of the invention the control device comprises
~ push-puil power amplifiers arranged in the motor supply lines. Such amplifiers provide
a convenient servo-motor drive.
| In a further embodiment of the invention the control device comprises a
30 pulse detector which detects operating functions of the servo motor via the voltage
supply of the power amplifiers. Detection is effected in such a way that the voltage
supply lines of the power amplifiers are connected to a differentiating network which
deﬁves pulses to be counted from the pulsating direct voltage of the motor. A
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conmut at r servo notor operated with direct current- interrupts the current
fl ow ng: the notor at the conmutation instant. These comrutation

furt Lre‘r’ptehﬁi%‘%e%ﬁ? be i nventi on the pufses S?eCZBpF?eSO?PE?ndt ne 6584
di ff
mul i br at SPEER Setvor Balor Spafe Wi RS prfeerlHlY it fopiog n

val ues t her ahé amotoSatcthe icommutationcinstastn These /cotmb@tion meﬁumis ragé ebloyed to
notor, |ength-qf-t ﬁ detectlon or tape stop detection. In a further

embodi ment  GOHAP ahuch, Wnt'??e“hm&?oer determines 10 the actual tine

i nterval s between suc Stutth gﬁgp tn&h:? %ﬁ&a hem

wi th stored nom nal thﬂrre |ntéer¥?/a t ?%e croprogg@mw Ches

t Pe servos nuhg'rrmgaﬁgandwoﬂcm the rmbropm?scmrvzd glrmdrioetﬁbleanultﬂvibiaor nwhibht case

of inpermssible differences. in LS ena e micropr cessor 0

per-f or m noni TSTIRTRCassAT faugisthe u{s%?nq&- é’d‘?%" P%?“@;Fgﬁ’meé) ¢ ¥alues

Lime 1 equir edn'he dsad fieiped battrdl L Y o ispgp Of the
ext toes a specl Pﬂtdi}@sﬂip

swi tching neans to the swi t chi ng poi nt cee I ¢ nom nal
time. Wien tdetectioni nal t| me is exceeded this may be an indication of a

fault. In the caseth nomi n ti s.excegeded the m coprogessq

sui tches the servo modbA B ERBRimERCE: BF SFERAS e nEoRherse IUUTHIR of
the invenpi Qﬂewﬁapﬁﬁéfmkﬁﬂsm&waéﬁmb&sﬁbﬁymaﬁvmm & SighiRls A icom Pares
sWL¥ chi ng menber i s enabl ed, bé the control rod to perform | ndependen

m)vement s e Wlﬂts the micrpprocessoriswitches dhenent s

st artgdS\g‘nf}I suppl y 0% egﬂOhC&l‘bﬁg r?@%g“ﬁ@%hgﬂ?% 02(3&%8615&9&136

act uati on ofdifferencey mmmmwmmmm to pesformmaeritoting \fandtiond én
changed over necgam cally 25 rE ervo drive (,contrql rod) to tape drive

(reel di scs)thatat ﬁ@“efﬂi"‘éﬁmﬂ exdlie Hmeregiirad by the seevapad-tarmeys fretier al

.gfgca%ggb thqcﬁﬁghﬁ@{“he SEervo m)%or s% P1 e %wM%WOW@p} a;he.

mpde, the capecuﬁo ndmmai tinne. Whexh thel mbnhiaalstime ésiexveededi thismay be anfindibation of

anpiifier is e it shoul d, be.di scontinu Mechani cal | er vo
roror dr 1 ve &l e G b Rsckpriinal time i Stedesl e memaoosser Syitchy e,

e P S mRR bt GenltiReah® apparatus e i nventi on the ZeY'VL';‘
motor drive is In a further embodiment of the invention, in order to initiate the play
20 mode, the mechanical switching member is enabled by the control rod to perform
independent movements each time at the end of the servo mode, the independent
movements of the switching member electrically causing the capstan drive motor to be
started and the supply voltage to the servo motor to be reduced by actuation of the
sthchmg means and causing the servo motor drive to be changed over mechanically
' 25 from servo drive (control rod) to tape drive (reel discs). At the end of a servo
movement of the servo mechanism several mechanical and electrical switching functions
occur in order to start the play mode. Electrically the servo motor should be prepared
for the _piay mode, the capstan drive motor should be started and, if muting of the
| amplifier is not needed, it should be discontinued. Mechanically the servo motor drive
30 should be changed over from servo drive to reel-disc drive. With the present
construction of the apparatus this is possible only viz the switching member.
o ~In a further embodiment of the invention the servo motor drive is
' constructed as a dual-function drive compnsmg reduction gear trains adapted to the




constructed as a dual -function drive conprising reduction gear trains
adapted to the PHD 89-072 EP
0346984’~bntrol rod drive and the reel .disc drive, and in that the

reduction g r the reel disc drige is constructed in such W
that the spg%ptor'gﬁe Characteristic of thé servo notor acting at thog‘tree
discs is ada I r ch
2 vay thar (PSLER bl Ahd e ldet RS HiYe, ild oo S e ol 6 18 124
subst anti al | gise drivé mns&hae(ﬁﬂﬁmohta way mmtahetpee&tdrquelgharbaeﬁs&crdfﬂxe SErvo

characteristic of the s the red ctlon,ratlo anpd, t he eff|C|ency
i n conj unct | BAtOR;aCHNE %8'5 t%‘{ SERing speedh

ecl mdlzgtc!so'{%ﬁg&%g;ﬁpensec}?é\nl“%ﬁ ﬁ%‘!‘*’"ﬂ%%ﬁ?‘éﬁ“‘@?ﬂﬁ@é s The

]E apte dri Vél?bmm?cmt:ﬁn the addptatipn mnemméh?;aﬂuuﬁwm:ac:ﬁmgomf ithe e
actor on accoun e uge 5 | erenc | eC | e
for. use in Pgh ‘Eg{angfgﬁgf‘ Fﬁ%@ﬁ%@?@“%%@m nt
teﬁpefatheSmE{emI SSmBinadH. Such 3 dptiviizdtion ehiblbs 4 Faétion So rbweeam

coupl i ng. which can neet these extréne requi rerrents The a sence of the
friction coudrivegysteanadnd the reel dises

distutbing-fogior
W't 1 er arfohe s oty Setane Bt ﬁﬁ@ﬁa\é&ﬁ%&ﬁf a"@ﬁi‘“@%&hﬁzﬂﬁ%@ e

view of tige iceBentdsiihe Rugs teibRatuteCdiffefaceinal ddckdntehd@l for use im@ car radio. In
di‘agr ammmat i cal expl oded view of the |ift nechanismand the contral

mechani sm f od car radiqialiewvance iy tobe;made for gmabicat;femperatures.of, for W% -30°C

Fi g™3 i s a f ct
-posi tion, %L +:8naab Ww@%‘ﬁgﬁ@ v?ﬁ‘i‘gﬂlwﬁﬁ ??se@g,l%% posi t| | gt‘i 5
shows t he rrerhaabm@bf thecfricion nouplmgsludsde laysignificant impravement shthmpehe

mechani sm of Fig. qaﬁ a fast-wind position, 25 Fig. 7 shows a
swi tching deWEf‘l W-deck, Fig. .8 shows characteristics for conparison

bet nt t
et wee Servo-no théﬁ{;{a&tfonawﬂl M\eg %ng%%ﬂwwﬂéam

shows a characteristic conpensat e Figs. 1 and 2 show a
deck plate ldrawings. Imtheedramingshe chassis of a-30 magnetlc t ape- cassette

appar at us conpri si ng-ai:.he:ild rmptépt JFlate %w\/\gpg b ofh Y g%géiee-tapeapparatus,
o Fig. 2 is an diagrammatical exploded view of the lift mechanism and the
control mechamsm for a head-moummg plate and for the lift mechanism,
20 | Fig.3isa dlagrammauc view of the mechanism of the apparatus in the
eject position,
b‘ ' Fig. 4 shows the mechanism of Fig. 3 in its play position,
Fig. 5 shows the mechanism of Fig. 3 in the smd-by position,
Fig 6 shows the mechanism of Fig. 3 in a fast-wind position,
25 Fig. 7 shows a switching device of the deck, '
Fig. 8 shows characteristics for comparison_ between the servo-motor
torque and the required winding torque, and
Fig. 9 shows a characteristic with compensated pulling force.
Figs. 1 and 2 show a deck plate 1 which serves as the chassis of a
30 magneuc-tape-cassette apparatus comprising a head-mounting plate 3 which is plvotable '
about an eccentric pivot 5. The head-mounting plate 3 i is U-shaped and comprises a first
limb 9 and a second limb 11 which project from the ends of its base 7 in the same
direction. The limibs 9 and 11 are connected to the base at corner portions 12 and 13.




about " an eecentric pivot 5. The head-nounting plate 3 is U shaped and
comprises a first linb 9 and a second |inb 11 which project fromthe ends
of its b/ée 7 in the sane direction. The linbs 9 and 11 are connected to

t he base at PHD"89-OPDEP ons 12 and 13. BHD 89-072 EP 0346984
6 - 0346984 The first linb 9 is adapted to

cooperat e WTlieﬁrstermb)%soddabﬂedmcoopbnmwim anegvoﬂdd b (hot howe &0 Fip. | 1)dad 11

constitutes a functjonal element ad t ed oco te w th an

el ect r omagnetif mdom@ et @d Ha£9oPRsaie Wity an| ate 3
carries a ﬁaéﬁ@ﬁﬁ ﬁg)t?‘&’ev?ceo Ssur e roI l.ers 17a, 17b which-are

pi votabl e relativeTo tﬁe . e pressure rollers 17a and 17b can be
applied to the capstar@el&eamftheﬂl&d}mwnmgphMQumiema magnetip head 16and
magneti c ad 16.in or t he he tin | at

T n Vot ed vpessins TalES 479.o£6:whibh e bGBIE TeliveS 4 Bt oMt pided ey

transport projesaid OTb déh b %ﬂheﬂ&o%d@ép%iahy 184 bAd 188 t@ﬂxdvh%éﬁxahhéﬁb tdpe Bust

means of the servo rod 14 t head- mount i ng plate 3 can be pivoted ,
cl ockwi se abthetmagnetic beashi6 in opg disectioncorthe othes. t hat it is actuated by

2 mgnet coi |20,  whosHie g A AR pivciod e by SerP S0 B4, TR RE"

U shaped magieiéts dnl &/ springhloadsd tinsporiirojestion’td whith ispivdtaily srirafiped oasthe 2,

23 are sg&er osed the rel evant armature |l inbs 22a, 2 overI app! ng, one

anot her the sgrvo rod 14;the headrmounting P’é&’p%m be pivatede nds

i%hgogrelhe% Wqﬁg%ﬁnar eﬂ?or neggeﬂwﬁ?ﬁ%%éllégrdgé%%&z (o and’d@E%le | ch_ '-

20 2We adaptsd 14 cooperate with a first armature plate 24 and a second
armature plate 25.° By ans of a pin t arpature plate,

pi votably mounted on aﬁeﬁaa@rwgﬂ héﬁﬂ’gz%"‘?%{ ée“@& ééswgose
gui de slot 2 ié?!ag %ﬁ Pﬁié%ﬁcg% ided in
an arcuate s @%%ﬁ? ?F%t Qg8 extends ) ei fﬁgv\ards :
t he el ectmnmmmsmpﬁmmttm/mmm&smoﬁg ape supecposed, yhauhlevmtsmamge 29 25
ensures that., | 26b nor nal engages. he en on 23a t he
arcuate sl ot 2%?? &%‘5" 1ng gnedng Pﬂ%&@ﬁ dggoééﬁ B‘Q@Iartel
tdwhe Iinb éﬁposﬁé%oﬁ%ﬁ&gﬂﬂo@rmt The chicBbage dc%o!dxﬁdgﬂﬂﬁée% @ﬁx@dfaaedaekas
to be pi vota by nmeans -of "a pi'n 25a. The L-shaped arm 30 has a shorter

arm portion plate

The free ends of the limbs are formed with polepieces 23c and 22¢ which
20 are adapted to cooperate with a first armature plate 24 and a second armature plate 25.
~ By means of a pin 24a the first armature plate 24 is pivotably mounted on a slide 26.
. The pin 24a on this slide 26 engages a guide slot 27 in the limb 11. A guide pin 26b of
~ the slide 26 is guided in an arcuate slot 28 in the limb 11. The slot 28 extends obliquely
towards the electromagnetic holding device 15 along an arcuate path. A spring 29
25 ensures that the guide pin 26b normally engages the end portion 28a of the arcuate slot
28. In this position the slide 26 extends above and parallel to the limb 11.
The second armature plate 25 is arranged on an arm 30 soas to be
~ pivotable by means of a pin 25a. The L-shaped arm 30 has a shorter arm portion 30a
carrying the second armature plate 25 and at its end 30 it is pivotable about a pivot 31
30 in the directions indicated by double arrow 32. A longer arm portion 30c extends
parallel to the magnet coil 20 up to a lateral surface 33 of the slide 26, where it
terminates in the proximity of a nose 34 of the slide, which nose has an inclined surface
3s.



carryf ng t he second armature plate 25 and at its end 30b it is pivotable
about a pivot 31 30 in the directions indicated by double arrow 32. A

| onger arm portion 30c extends parallel to the magnet coil 20 up to a

| ateral surf he slide 26, where ht termnates in the proxi f
a nose 34 of e’s dgb whi ch nose has an 7nc| I ned surface 35. %8‘9
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applied to the pol epi eces E%pc tétl}ezgolegspegglcvagfi 220 vel ’u@gwm

aﬂd 25 canhqﬂatek%mnﬂms qmlmpkmﬂmpnﬂqnedehavmghemagneﬂcommkamglgdséd I n

this way the flne oeratlﬁgg S.ti If] Ee head- {’ Iate

3 as long a %&lﬁl 59%%@‘3 @B@ &%u%ggﬁe

bot h pl ates Kether HaS/ha
Meﬁéﬁ%ﬁﬁﬁzﬁ?@éo@‘*}o DRty o ot g e

rel eased ergised and a spring 3/, which

ﬁCt 3 on t Ae applied Pneor bhth arowtureplates isiarp released whearthe magoetidod 20 is de-
he d '
el sct  ormgn el nd Sty ToeeR s lnd opct o B disineuBe L Jan o,

P 37 14 704.givotlifle head-moun memmmma Fedt posifien. cnmomamgs with

the hol di ng "el ectromagnets w now be expl ai ned ?ﬁ/ﬁ)descrl bing t

oper ati on ofelecieomagnetdevics isdescribed nompsehensively in PB Patent Aﬂﬁmm 344 The

magnet coil. Zéﬁ%s not energised and the armature plate 24 is clear of the
pol epi eces f the armature iron 23. The armature plate 25 is constantly

urged 151@gai nst the WMem-ﬁmmmW@ﬁmﬁMemm

th\a.t/ t he head: m)untlng Iate 3.1s, |voted ant,l ckwi se intg tge rest, or
nd- by poswill ibing the, gperati % praguels, Kigy 9| shews ther 5

an 7b are gm,gﬂ, f ??g _ magnetlc t ape, not shovvn whi ch noves bet ween
the pressure er/ capstan pairs 17a, 18a/17b, 18b past the magnetic head

16. |f the head- nount iThe mhgtebwﬁZOashetmevglsd:lanmﬂlemmphteMﬁmdmf
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spring 36 i sshoWnyedich moves between the pressure-roller/capstan pairs 17a, 182/17b, 18b past
the magnenc head 16. If the head-mounting plate is to be pivoted into and held in the
20 play position, i.e. a first operating position (Fig. 4), the servo rod 14, in the position
indicated in broken lines, abuts against the transport projection 19, causing the head-
mounting plate 3 to be pivoted clockwise. The magnet coil 20 remains de-energised for
the time being. As the head-mounting plate 3 is pivoted clockwise the limb 11 is also
~ moved towards the holding electromagnet device 15. The nose 34 of the slide 26 abuts
25 against the inclinied surface 35 of the longer arm pottion 30c. The spring 36 is so weak
that the nose 34 presses the surface 35 and hence the longer arm portxon 30c outwards
in the ann-clockwxse direction. The guide pin 26b remains in the end portion 28a. The
functional element 11 positions the first armature plate 24 against the polepieces 23c.
Now the magnet coil 20 is energised and the armature plate 24 is held against the
30 polepieces 23c (Fig. 4). Thus the head-mounting plate 3 is also held in the play
' position, i.e. the first operating position. If the play mode has ended or if it is required
to change over to fast forward or reverse operation, the magnet coil 20 is de-energised
and the spring 37 causes the head-mounting piate to be returned into the rest or stand-by




that the nose 34 presses the surface 35 and hence the | onger arm portion
30c outwards in the anti-clockwi se direction. The guide pin 26b remains in
t he end‘j’-@ort ion 28a. The functional elenent 11 positions the first armature
pl ate 24 aggj 079 gpP! epi eces 23c. Now tge magnet coil 20 is energgf%m
and the arnma rggpl ate 24 is held against the 30 pol epi eces 23c (F| g. 4)
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16. Thus, the position for fast forward and reverse wnding'is reached.

Mor eover , * t b ifsrspringri9ar Gonsequently, the headrmounting plate is y gut pfthe play
associ at 5& %Rﬁ%ﬁ‘@ﬁo& i Fig?’qt and the magnetic tape is not in intimate contact with the
magnetic head 16. Thus, the position for fast forward and reverse winding is reached.
Moreover, the pressure rollers 17a and 17b are not applied to the associated capstans
18a, 18b. '

h

If fast forward or reverse winding is to be tenmnated the magnet coil 20

25 is de-energised. As a result of this, the armature plate 24 is released from the
polepieces 23c and the spring 37 can pivot the head-mounting plate 3 back into the rest
or stand-by position (Fig. 5) in the anti-clockwise direction. When the construction just

described is used this means that it is always necessary to return to the stand-by position
“before it is possible to switch to the play or fast-wind position.
30 The deck plate 1 carries two motors 40 and 41. The motor 4Q serves for
controlling the movements of the head-mounting plate and for driving the reel discs 42,
43. The motor 41 drives the capstans 18a, 18b via a belt 44. This is effected via

flywheels 45a, 45b. The belt 44 is passed around the flywheels 45a, 45b in an S-shape
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and. when t he positjonothemit @slnotlogdedaindctad be pivetedvousof thés poﬁﬁomtot?élmes side OBed.

Upon every new novenent of the switching projection 61 apd the switch 60
suppl i es a sithhggntral position the switch 60 is open and when the projection 61 is pivoted

20 sideways the switch 60 is closed. Upon every new movement of the switching
prq;ectxon 61 and the switch 60 supplies a signal.

o The positioning limb 57 carries a guide pin 63 whose position relative to
the servo rod 14 is defined by this rod. A first defining positions is shown in Figs. 3, 4
and 6 and a second defining position is shown in Fig. 5. For positioning in the second |

25 position the servo rod has an edge 64. Thus, the servo rod determines, either directly
vig the slot 65 or indirectly via the control member 73, the position of the switching
member 54 between the beginning and the end of servo-operation in which the deck
changes over to a play mode or fast-wind mode. The release limb 56 of the three-arm
switching member 54 comprises a wide-jaw fork 66 which cooperates with a limiting

30 pin 67 on the pivotal arm 51.

In the deck plate 1 two slots 68, 69 are formed The slot 68 is L-shaped
and the slot 69 is a straight slot which extends in the direction of movement of the
servo rod 14, The direction of movement of the servo rod is indicated by a double



The |c;05|t|.on| ng linb 57 carries a guide pin 63 whose position relative to
the seryQ rod 14 is defined by this rod. A first defining positions is
shown |mF| gs. 3, 4 and 6 and a second defining position is shown in Fig.
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whi oh ext endtds i B diectbR Mbatb byt A o e arrow 70 The servo
rod 14 conprises a co(ljheisaryorzexdbld caddprises axouplingsmember 82 to establish the
20 connection with a lift slide 83. This lift slide 83 comprises a projection 84 which can
‘exert pressure on the coupling member 82 in the direction indicated by an arrow 85.
&.z - The direction of the arrow 85 corresponds to the direction of insertion of a cassette 86
into a loading mechanism 87 to which the lift slide 83 belongs. The loading mechanism
87 comprises a lift compartment 88 adapted to receive the cassette 86.
25 ~ The 1ift slide 83 is guided by a guide 89 so as to be longitudinally
" movable in the direction indicated by the double arrow 70. The guide 89 forms part of a
plastics element connected to the deck plate in a manner not shown. The lift slide 83 as
shown in Fig 2 is substantially U-shaped, comprising a long limb 91, a base 92 and a
short limb 93. The long limb 91 is formed with two inclined slots 94 in which pins 95
30 of the lift compartment 88 are guided. The short limb 93 is formed with an inclined
surface 96 which cooperates with a tab 97 of the Lift compartment. In this way the lift
compartment 88 is in principle supported or guided at three points relative to the lift




20 connection with a lift slide 83. This lift slide 83 conprises a
projectign 84 which can exert pressure on the coupling nmenber 82 in the
directionjindicated by an arrow 85. The direction of the arrow 85
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i ndi cated by the double arrow 70. Eccentric discs 109 connected to gear
segrment s 110deckeplateunsaas tonbe pivotable about spindles 108. These gear'segments 110

20 cooperate with toothed racks 111 of the slide 105. Thus, by a pivotal movement of the
actuating lever 100 about the pivot 101 the pin 103, after it has reached one of the ends
of the slot 104, can move the slide 105 in one of the directions indicated by the double |
arrow 70. During this movement the eccentric discs 109 are rotated. The pressure

' rollers 17a, 17b are supported in members 112a, 112b, which in their turn are pivotable

25 about spindles 113. The spindles 113 are mounted on the head-mountihg plate 3. The
members 112a and 112b comprise pins 114 adapted to follow the cam surfaces of the
eccentric discs 109. The members 112a and 112b are spring-loaded towards the capstans
18a, 18b by means of springs 115a, 115b. The springs 115a and 115b urge the pins 115
constantly against the eccentric discs 109. |

30 Fig. 7 shows a circuit arrangement which serves for controlling all the
tape deck functions. The microprocessor 46 has an associated motor-control device 46a.
The servo motor 40 of the deck is operated vig a push-pull power amplifier comprising
two power amplifiers 208 and 290, which are controlled by the microprocessor 46 via
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- microprocessor-46. This microprocessor 46 counts and adds up the pulses, By means of

20 a display 213 the added-up pulses can be displayed to provide a tape length indication
and a direction-of-rotation indication.

Keys 214 are provided by means of which the individual functions of the
deck can be selected by hand. These functions may include, for example, reversal of the
direction of tape transport, forward and reverse fast winding and cassette ejection. All

25 the keys 214 are connected to the microprocessor 46 to control the function selected by
actuation of a key.

By means of a hne 215 the microprocessor controls a power amplifier
216, which controls the electromagnetic holding device 15 in such a way that the head-
mounting plate 3 can be held in the play position or in a fast-wind position.

30 The switch 60 is an on/off switch whose turn-on and turn-off can be
recognized as well-defined switching signals by the microprocessor 46. The
microprocessor detects that the switch actuator 61 is released upon switching on and
automatically moves to its central position, and that the switch actuator 61 is moved out
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20 the lift slide further inward without the cassette 86 being moved by hand. When the lift
slide is moved further inward the servo rod is also moved further in the direction of
insertion 85. During this movement of the servo rod 14 the inclined surfaces 55a and 76
abut against one another and the switching member 54 is pivoted anti-clockwise against
the force of the spring 59. At this starting point the switching wheel 53 couples the
25 central gear wheel 50 to the servo rod 14. Thus, the servo drive is switched on. The
pivotal movement of the switching member 54 also results in the switching projection
61 being released by the positioning limb 57, i.e. the switch 60 being opened.
A switching pulse generated upon opening is detected by the
microprocessor 46. The microprocessor then detects that the switch 60 is open; it sets
30 the motor control inputs 201, 202 and 203 in such a way that the servo motor 40 can
| -start in the desired servo loading dlrecuon with a voltage of 12 V. The power amplifiers
208 and 209 supply the full 12 V supply voltage to the servo motor 40. The
mechanically coupled servo motor 40 now moves the servo rod 14 further in the




15 positioh relative to one another as shown in Fig. 3. If the apparatus is
to be put_into operation a cassette 86 is inserted into the lift
conmpartrept 88. \Wen the cassette is inserted by hand the projection 84 of

the lift sli coupl i ng menber 82 ,,n notion. Wien the lift

83 i's noved m%&w{gpservo rod 14 is al slg’ noved. The over- centre ?b?%
98 is nowte |oned nd | er-cen i n ssed u S 20
the lift sli ﬂé se%% \ﬁotvﬁ -}?8& g@??‘t %@'@&Tﬁ& Band.
Wien the |ifimdmhbe#e82), andeheliftistias ttemovwmrdxef Betheadirotion of t:fseaioiammway by
further in the direction of insertion 85. During this novenent of the servo

rod 14 the i s foreeiof thereues-sentoy spring, Mhiehmovementcontinnes uatib the-pings A5

pri ng 59. At aat i Patblriheg thirdh 306 ?RS%E@S%@%‘}B@@%
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the servo notor 40 can start in the desired servo

in such a Waélb ii
| oadi ng directlPo Tith a voltage of 12 V. The power amplifiers 208 and 209 .
supply theggfull 12 V spRping m@hiﬁﬂﬁeﬁ&ﬁﬂiés&@b%dmtlﬁrthéﬁneéﬁ& ibyathe Y

coupl ed servo nmotor 40 now noves the servo rod furher in the PHD
89-072 EP arrow85thefollowerpm7&¢ftheoontrolmember73hasentered the path1T%sin the
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i nsertion 45 yaBércthk iRffudnoe of We spritig 74) Te\OntroEficinbes 73 magmeatm
continues until the- |ns 95 can slide down the verti cal ge surfaces 90b

and -90c, t he gyidespin ?bxssmvmhgwummmw@bm@qmwﬂ & The follogver pig
e aae §3L.78 oty e ﬁ%ﬁﬁﬁﬁ Q1 $cHaon3od Gltr 80, tin dlfowd B & GGHPURY

pasi ti on shovforward IBugnothackwardJ TFhepevhitrol awentber 78 usi thempivmed iretite difection

re\ae:hed its E and Io st p03|t|on and the cassette 86 is engaged
by the wi ndi ﬂ@‘%gﬁﬂst Y a8 7 During the novenent of the

i%er t/ﬁer ggntlfo: nn:arrge(rjl %as ent er egﬂ%ﬁ%?&d‘%}‘fﬁ’ﬁ‘gﬁ?éﬁ%ﬁﬁwﬁ
i ndi cat ed by pifh 67 ngages detweEncthé atthe of thepwidej@w ferkubfs Thehfork 66 thas shified ithe
20 limiting pin 67 so far that the transmission gear wheel 52 is pressed away from the

relevant reel disc 42 or 43. As a result of the pivotal movement of the switching
member 54 the servo motor drive 48a has switched off the reel disc drive at the same
time that it is coupled to the servo (servo rod) drive. This means that the servo motor
drive is a dual-function drive, which in the servo mode cooperates with the servo rod 14

- 25 and in the fast-winding or play mode cooperates with one of the reel discs 42, 43.

_ The drive of the servo rod 14 via the switching wheel 53 is self-locking in
the outward direction, i.e. the direction opposite to that indicated by the arrow 85. This
‘means that in the stand-by position shown in Fig. 5 the gmde pin 63 is retained in a

~ corner porhon 125 between the edge 64 and the slot 65. This is the position in which

30 the wide-jaw fork 66 acts against the limiting pin 67 and urges the transmission gear
wheel 52 away from the reel disc 42 or 43. In the inward direction indicated by the
~arrow 85, however, the drive with the switching wheel 53 is self-releasing. This means
~ that the switching wheel can automatically become disengaged from the central gear



under the «nfluence of the spring 74. The control nmenber 73 has then

pi vot ed about the guide pin 72b. This pivotal novenent is-indicated by the
arrow 1/13 The follower pin 15 78 enters the path 79b via the Schadow-type
catch 80, whigh jt to nove only forpard but not backward. Th
control nenb Tien pivoted in the diTection * I ndi cat edwﬁg%

arrow 119. Wen,the | | n 4 isyblvoted t n the.swtch e'
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di\cection indicated by the arrow 8 owever, "'the drive with the switching

wheel 53 is €2pf thesservasradyl4 abuts agaiast she switch actuaton 61 and\glosesctie switch 60.
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novenent. In the opposite outward direction-the self-|ocking feature of the

swi t chi ng - whtke/inpus AL and 202 im suchra: wayiithat the power amphifiars 208 and 209 steprthe

portion 125 | |6l [ : - . argder to
reach théﬁspl%{dggg%@g#%ﬁgv%nﬂﬁ% Bga@gﬁ!ﬁ. eys1 gr‘?’l'rf&“pg‘m“,&‘f}n‘ﬂ I ch
the sw tch GEppositediractibn éfhretationyIn oxder fotpreclode ssiaufecan overldad couplinig, ast i s
iRdicated in broken lines in Fig, 4. In thi osjtion the servo rod 14 has
al ready pi vollown, Aaranged hetigenrifie gear: wheels dodand 49 |14y the game;time thes can be

seen in Figs :}oﬁtBGeﬁ? bWitcheb bs . t e _
ri ght - hand pr(r)%m on o r%‘ﬁle sergg&é og {Q %é |eP§'?1611‘%ﬁ§s)g\n&?c P‘srfg'hglgf ﬁ{ﬁ:&ge.
head- nount i nmophtinig:plate is heldnincthe playi pasition. The mictoprdoessyr has compared the ac

20 time interval between the starting instant and the first reversal instant with the nominal
time interval stored by this microprocessor. If the actual time interval has exceeded the
nominal time interval the microprocessor will automatically reset the servo motor 40,

- i.e. switch this motor to the eject direction.
When the rod 14 abut against the switch actuator 61 insertion and

25 lowering of the cassette is completed. The microprocessor 46 starts the servo motor 40

~ in the opposite direction. The servo rod 14 again moves in the opposite direction. The
* switch 60 opens; it supplies a switching pulse, which is recognized by the
microprocessor as the second reversal point.
' The microprocessor detects that the servo drive is proceeding from the

30 second reversal point to the servo end point, where a change-over to the fast-winding of
play mode is effected.- Briefly before the servo end point is reached the control member
73 and the switching member 54 are disengaged from one another. The force of the



62 of the s;ervo~rod 14 abuts against the s'witch actuator 61 and cl oses the
swi tch 60. This closure gives rise to a switching pulse, whichis applied
to the m Qe 46 via the line 205. The m croprocessor then detects the

first rever sgigp@oy727BP controls the inputyg 201 and 202 in such a Wqg4bdes
the ‘power anplifiers 208 and 209 stop the 15 notor 40 and, after a safety
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m croprocessor as the second reversal point M Cr opr ocessor

that the 40r Mdnwgumepmum@ulrmmmtwmm b&ﬂwltuqmme switch
thevServo end to ffie fast-w nding of play node
is effected. ?%@F@W‘ﬁg%@%@%d point is reached the control
nmenbet 73 and the swtmlmm@)@fd&fhm@sﬁmmﬂwak@m@@mm The
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52 to onel§f tiMieinevhl dicoerect Tondequentiysthe detvongotdss cin be contifuedDIeorkt tof
the switchi nﬂénmenber 54 the servo m)tor drive 48a is set fromservo

operation (tHension Hamﬂwémpreeps %H@wqmgtov&%e | withoug, garren
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means of- t he ﬂl \./A()stéal t of%saale Iglzt]yem%%e%%éﬁggw&evﬁlgh torque. Upon expxry of the -

| 20 250 ms the microprocessor switches the servo motor 40 from 12 V to 2 V vig the line
203 and the switches 206 and 207. The servo motor 40 then continues to operate with a
smaller torque. The servo mechanism is now switched off and the deck plays a cassette.

The actuating lever 100 has moved the slide 105 to the left in the

direction indicated by an arrow 120 for the puipose of pressure-roller actuation. The

25 toothed racks 111 have rotated the eccentric discs 109 clockwise via the gear segments
110. The pin 114 of the right-hand member 112a has then left the surface 121 of the
eccentric disc 109 and has abutted against an edge 122, said pin 114 being constantly
urged against the edge 122 by the spring 115a. At the same time the pressure roller 172
is applied to the capstan 18a. The movement of the pin 114 from the surface 121 to the

30 edge 122 vig a corner portion 123 has at the same time resulted in the movement of the
slide 105 in the direction indicated by the arrow 120 being taken over by the pin 114,
which movement has been initiated by the actuating lever 100. Since the pin 114 of the
ﬁght-hand eccentric disc 109 has now run onto the low edge 122, the pin 114 of the




10 100. Dwri ng the cl ockwi se pivotal novenent the positioning linb 57
actuates the switch actuator 61 and the switch 60 is closed. At this servo
end poi nﬂ he switch supplies a switching pulse to the m croprocessor 46

via the Iine -8 'ﬁpt he m croprocessor 1476 has conpared the act uag)%aw
interval wt - Yal time interval and has ascertained that the n a

A
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servo notor tcorres pértior 1281t A€ résultiofl thiy] tirl member DI12beisgsivdted clodkwidl ag#inst
Subsequently, it sw-tches over to 12 V with current limtation for 250 ns.
In this tine thefere sxeredbythe pring dd 38 and the pregsure gollex J7b 48 lifted ff the capstan
result of thigy the play node begins with a high torque. Upon expiry of the
20 250 ns the m croprocessor switches the servo notor 40 from1l2 Vto 2 V
via the |ifie 203 and t EBlectri¢al chrtsol2fthe deckei3 Alwaysceffextadoviguhe onel Switéhe 60 and
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rotated the eccentric Metection ©f the enckof ape,ia stoppingof theayotendf, isidlso The
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the—pressure roller T7a is applied to'the capstan 18a. The novement of the
pi n 114 fromthecusrentiindhe d1 sexvotmetosd04hi currant inithe resistor 230 will also pulsate.

has¥f the s e resulted in.t i 5.in th
direction i_n%ﬂ%% (5‘"%1&?% 1@%’%%‘%?{%@%@3?%@9%?' &szfﬁ"ﬂhl ch
novenent has RARE thékdsistire] 00 The Roltags pdbds e IdeffsrentiAéd inA ﬂif&réﬂtﬁﬁﬁ%ﬁle&&ﬁ'k
of the right-hand eccentric disc 109 has now run onto, the | ow edge 122, the
pin 114 of t?d1. Thewifferentintedovoltage triggers a monostable multivibrator 212. The trigger

curf ace 137 ENRY ARE SHeH 5 1 ierdpibodon AR W w1 A0S T0HEE ke il 1F
112b i's pi vottkel palserdoinotappear asa résult dfaapestoppapedhle Mmicroprocegor 4G détbs taped
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~ rofation causes the actuating lever 100 to move the slide 105 initially in the direction
20 indicated by an arrow 124 until the pin 114 on the left-haxid eccentric disc 109 has
moved past the comer portion 123 and the pin 114 has taken over the movement of the
slide 105 in the direction indicated by the arrow 124 viag the edge 122. The pressure
roller 17a has then become disengaged from the capstan 18a and the pressure roller 17b
is applied to the capstan 18b. At the same time the transmission gear wheel 52 is |
25 pivoted from the reel disc 42 to the reel disc 43. During the reversal of the direction of
' rotation the switches 206 and 207 are briefly connected to 12 V by the microprocessor
in order to speed up the switching process.
o If the play mode is to be terminated, which can be effected for example
by actuation of a key, the microprocessor 46 will cause the holding magnet device 15 to
_ 30 be deenerglsed via -the. control line 215 and the amplifier 216, in order to set the head-
' mounting plate to the stop position by an anti-clockwise pivotal movement under the
influence of the spring 37. This pivotal end position is illustrated in Fig. 5. The




Detecflon of the end of tape, i.e. stopping of the notor 40, is also
ef fected _via the mcroprocessor 46. The current flowing in the servo notor
40 al so”\Q flows through a resistor 210 (Fig. 7). As a result of the

commut ati on {pt. s of the current the d.c. servo notor 40
current int g@@#ﬁzlo will also pul 52{‘ The pul sating currentbg&gs“
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head-mounting plate cannot reach the play position. In this position the

microprocessor ensures that the motor has a large driving torque in order to
obtain a fast tape transport by applying a voltage of 12 V to the motor.
4, If again the play mode is desired, the microprocessor 46 ensures that the servo
25 rod 14 is again moved to the right (Fig. 4), causing the head- mounting plate to
be p1voted into its play position.
‘The deck can also be switched off at any instant during servo operation; it
is then held in the off-position in which the head mounting plate is not actuated. When
- the deck is switched on again the servo motor 40 is first started in the eject direction for
30 the purpose of resetting, The servo rod 14 travels to the left up to the next switching
| poiht and detects this point. After this detection the servo operaﬁons proceed as already



cl ockwi se rovement of the switching nmenber 54 the positioning |inmb 57 has
rel eased_the switch actuator 61. For the m croprocessor 46 this rel ease
means tha} a new conmand will be applied. This comand can be obtained by
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adapt ed t o t latsosher Migh. Incthe rcasecof a large tape spool the winding torque at the take-up reel
disc will be small and the speed ofthetake-upreel disc will also be small, At the same
20 time the torque of a d.c. servo motor is high in the case of a low speed and low in the
case of a high speed. By a suitable choice or adaptation of the speed torque
characteristics it is possible to achieve that the tape pull is substantially constant as the
diameter of the pulling tape-spool variés between a small rapidly rotating spool and a
- large slowly rotating spool.
25 _ This situation is illustrated in Figs. 8 and 9. The solid characteristic
n/M_,, shows that the motor speed n, decreases substantially linearly as the motor
| torque increases. The dash-dot characteristic shows that as the speed n,,; decreases while
~ the tape pull is constant (Fg = const.) the winding torque MWi required at the reel disc
also increases, the characteristic n;/M,,; being curved. The positions of the
30 characterisﬁcs can be approximated to one another in a central range by adjusting the
efficiency of the mechanism, so that eventually a substantially constant pulling force Fy,
measured in cN, is obtained at the reel discs, as is illustrated in Fig. 9, in spite of the



and the reel disc drive. The efficiency of the reduction gear nechani sm for
the-reel disc drive is optimzed in such a way that the speed-torque
charactérystic of the servo notor 40 acting at the reel disc is adapted to

t he wi nding torque/ | -.diameter charactegistic at the reel discs i '
a way that tmgi‘peg%cs can be driven vvi%lout an interposed 10 fri@"?‘fééﬁliI
coupling. The drive nechanism hetween th [vo tor. AQ and the reel disc
79 b 43 compaing.Sameen f (heprline Tpe spro. T bl alfuittiof dpuptipviich ¢
conprising t tefve&eim-& h BiFfetdReP R bASilpensaN @athed by an overl oad
coupl i ng, théﬂg ntral gear 3§2el 50 and the transm ssion gear wheel 52.
Consequently, these parts include all the gear wheels between the shaft of
the servo notor 40 and the reel disc 42 or 43. 15 The wi ndi ng
torque at the take-up reel disc varies as the tape-spool dianmeter changes

or the reel disc speed varies accordingly. In the case of a small tape
spool dianeter the winding torque is |arge and the speed of the take-up

reel disc will also be high. In the case of a |arge tape spool the w nding
torque at the tak-up reel disc will be small and the speed of the take-up
reel disc will also be small. At the sane 20 tine the torque of a d.c.

servo notor is high in the case of a | ow speed and low in the case of a
hi.gh speed. By a suitable choice or adaptation of the speed torque
characteristics it is possible to achieve that the tape pull is
substantially constant as the dianmeter of the pulling tape-spool varies
between a small rapidly rotating spool and a large slowy rotating spool.
25 This situation is illustrated in Figs. 8 and 9. The solid
chagact eristic. n/ Mn shows that .the motor speed [err] decreases
substantially linearly as the notor torque increases. The dash-dot
characteristic shows that as the speed [err] decreases while the tape pul
is.constant [err] const.) the winding.torque MN required at the reel disc
al so increases, the chaistic [err] being curved. The positions of the 30
characteristics can be approximated to one another in a central range by
adjusting the efficiency of the nechanism so that eventually a
substantially constant pulling force [err] neasured in cN, is obtained at
thereel discs, as is. illustrated in Fig. 9, in spite of the PHD 89- 072
EP _ - _ 20 : 0346984 varying
di aneter of the pulling tape spool. This enables a friction coupling whic
conpensates for said torque differences to be di spensed w'th. :



PHD 89-072 EP - 21 0346984
CLA-MS 1. A detk for a magnetic tape cassette apparatus conprising
a capstan drive nmotor and a control rod (14) which is longitudinally

novable to a @n s driven by a servaoy,ymtor (40) via a servo 6984
mechani sm (4 ch~tontrol rod along it path of novenent control(’::?4

functi onal mt he apparatus, such as a head-nounting plate (3), 5 a
| oadi ng mech 7) and a SWi t chi ng mechanismwth the aid of a

m croprocessor (46), a control device (46a) for the servo notor (40), and a
swi tching nmeans (60) which supplies switching signals to the m croprocessor
(46) and is switchable by the control rod (14), the mcroprocessor. (46)
converting the switching signals into control commands for the servo notor
(40), characterised in that 10. a) the switching neans (60) is also

swi tchabl e by a nmechani cal sw tching nmenber (54) which can perform '

novemrents which are in nt of the control rod 14) and, whose position
relative to the controg‘ B@f&%&)m?%“ (RS Gasselly W&P‘HV‘&%@E&%‘&%‘[

rod (14) duri f
recei ved uponrﬂgt\?gr%%ag ani ca act uathllgn %@ ?E 9m6ﬁﬁl§ig' contrgP&rogﬁ%e&)
or the swi tcl‘bytgsawuhmtotaQ)wme smvormpclnnnns@ﬂal,zﬁ)xchieontudsrodlabng its path of
i nst ant aneous eorretrl cal osi.ti ns of e _swi tchi ng, neans (60),. .of
control rod (T4ye PBF“?}F %PR%’#“ h 5:}?*& H%"Q)’.
the sw tchsn miti% SbhnBAA(S End’h%t@hﬁb%nécﬁﬁﬁbiﬂ%th%ﬁ@é@%f'

c)

si goal , e mcroprocessor (46) also converts the swtchi n%a)i :
si gr]al S from(ﬂﬁbas device €40 fosthe Sbmoomctﬂﬂt(mﬂ, apd armwitehingomeans wbtchn

ARAMLIE: aa”dw%ﬁme%aﬁiﬂ' et OEF B hicborieiqt 4B s SPHEHIE oy, 5 pontr
fast-wi nd posiedi@), RS W AP kghalg it ool 15)

the reel  discs bei n drlven by the servo 25 . .motor. 2. A deck
as cl ai med i reom ffor theaserva motor40), charagterisedbinthiat chi ng rreans (60) is a

moans of d00D; ch 45 napdihe et B o $9BEable by a hihEtcA Vuikthily Herbey,
0346984 (54) which can perform movements which are independent of the control rod
~ | - (14) and whose position relative to the control rod (14) is temporarily

. determined by the control rod (14) during servo operation,

b) - by means of the switching signal received upon every mechanical actuation by
15 the control rod (14) or the switching member (54) the microprocessor (46)

' derives the instantaneous geometrical positions of the switching means (60), of
the control rod (14) and/or of the switching member (54) from the position of
the switching means (60) and the previously received, stored last switching
Signal, . | . .

20 o) the microprocessor (46) also converts the switching signals from the switching
means (60) into control commands for the capstan drive motor (41) and an
electromagnetic holding device (15) for the head-mounting plate (3), which plate
is held in the play position or the fast-wind position by means of said
electromagnetic holding device (15), the reel discs being driven by the servo

25 motor.

2. A deck as claimed in Claim 1, characterised in that the switching means
(60) is a switch which supplies a switching signal when it is opened and closed by
. means of a switch actuator (61).

-



3. A deck as cl aimed in Oaim 1, characterised in that the
m cr-opr ogessor (46) defines the direction of rotation to the servo notor
via the icgntrol device and switches the voltage supply of the servo notor

bet ween a hi gl tage for the actuajyj on of the loading and s

mechani sm as%%# fast w ndi ng and 22% ow 5 supply vol tage foreq3\é§984
2 &S0 1 Ul .l s "
3, characteriSed in th e control device? - pal

anplifiers (206) defifts the direcion of rotation 1o tiey sepvip ployor! vinake Ealfidol deviddand S.

A deck as clained in daim4, characterised in thathe control device 10
conpri ses a pwitcheythecialigge g ,oﬁ%seﬂfﬂ Bﬁtq{glem% SUpply ﬁas@?%@eof

the servo notQg. ¢40).e\i ]&Bﬁ'ﬁ t g?ﬁm& @g;?l i+ £ | 8,
209). 6. Séﬂgg\&éas C \elﬁhhe inﬁl al mngﬁs %’Egragg?g?alsse dﬂ#%#ﬁ?e
vol t age sufplspppliyneitage dér, theaggl disc drinee ¢huring the ipidy fnbde.s (208, 209) are
connected to di fferenti,ati ng ,net war 21Q, 211) whi.ch derives | ses to
be count ed fr€mthe pukgﬁkﬁgﬂﬁmmgem ‘e(cgﬁﬁi .

A deck as cl aioifliskd phliapull PowbiodrliRics J508, 200) difingelln e fdfor I?Hm&ed
fromthe differ ntsibgPl ng ne?mv\ork (210, g{ﬂ% to}thegr%acroprocessopp 46) via
a nonost abl e @01a,i2028).at or (212), which microprocessor counts the pul ses
and derives ti ne val ues, ther ef 2.0 . - s.clained,in

C! ai m7, ,charé'act eri sedﬁﬂeﬁ%%%cq%gcgmm%&ﬁﬁ%@cw
time intengald & hulsedetetor\ (210, 212) evhictiidaedts 6perating EgttibAs 8 theGRHIA! €S
thémwwwith stored nonminal tine intervals, and in that the microprocessor

(46) swi t chesmeles (4@ Ve theveliage supply of the pewercaseplifiers (208280).on for the

ej eCt node irngthe case pf, | | SSi bl | f‘?ﬁﬁ?ﬁgﬁi!ﬂ ]tq!ﬁh . -
A deck as cl g‘rre‘d in G‘gpﬁéq;&eé%c e('?lla'{sjllég’ — ere%@gggen?wyt-e
the play noddines(R06]20T)0F ¢led peweért a?mmmﬂsemm cofinevtebiocdl differédtiating
control rod (14) to periormindependent novenent S@&n ch tinme at, the end of -
the servo modetverk(21Rg2hbwhich degvesRilses to pecqunted, fram the pyleating, diresy yoltage
el ectri call Y 6 é' ltgm capstan drive nmotor (41) to be started and the
suppl y voltage % 0 é E'e e?'vo nmotor (40) to be 30 reduced by actuation of the
swi t chi ng medhs (60) arAldeckias clgintedeinsGlain 6;rpharacteirisedcin(thi-the tpulsee arehzpplied
v mechant ol hind GH-Ssiarg Tehvor BP0 13) ) B AloprBodsd ) Wea bichShuable
| multivibrator (212), which microprocessor counts the pulses and derives time values
therefrom. _ | . .
20 8. A deck as claimed in Claim 7, characterised in that the microprocessor
determines the actual time intervals between successively received switching signals and
o compares them with stored nominal time intervals, and in that the microprocessor (46)
switches the servo motor (40) to the direction of rotation for the eject mode in the case
of impermissible differences in time. '

25_9. _ A deck as claimed in Claim 1, characterised in that, in order to initiate |
the play mode, the mechanical switching member (54) is enabled by the control rod (14)
to perform independent movements each time at the end of the servo mode, the
independent movements of the switching member (54) electrically causing the capstan
drive motor (41) to be started and the supply voltage to the servo motor (40) to be

30 reduced by actuation of the switching means (60) and causing the servo motor drive

| (48a) to be changed over mechanically from servo drive (control rod 14) to tape drive
(reel discs 42, 43).

I



PHD 89-072 EP - 23
0346984 10. A fdeck as claimed in daim9, characterised in that the
servo notgr drive (48a) is constructed as a dual -function drive conprising

reduction ge I GH apted to the contr rod drive and the reel
drive, and i?@a@méﬁeductlon gear trai (rjté% or the reel disc drive ?@%984
constructed i such a { Lc_of th
servo nmotor ( ) acti ngeﬁf&{]% %@#ﬁ%%%@fﬁ%% tﬂgt%r%nve
wi ndi ng Speed(mm'd&ﬁs&wm £ deslsfhetionsdrive ¢om Iﬁimtgbﬁeduﬁibﬂ ﬁatm

S

pull [err] at the take u ape spool diameter is substantially constant 11
A deck as cl athese nd téﬁaﬁdmttrs\@dan in fhat theedpetion) gear train for the

- conj unct | olt® @“& ! E?t (il sn W & G ol 1y SRR chilBoiiol oY
adapt at i on Spasezvee mtar. (40) acting at the reel discs (42, 43) is adapted to the winding
speed/winding torque characteristic in such a way that the tape pull (Fp) at the take-up
tape-spool diameter is substantially constant.
11, A deck as claimed in Claim 10, gnamﬂ_m_matthenIMm
characteristic of the servo motor, the reduction ratio and the efficiency in conJuncuon

10 with the gear wheel material combmaﬁon are used as adaptation parameters.
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