- 1.- "ROTATI ON CONTROL DEVI CE" The present invention rélatfzyééaiFigtaiion
r

cont ol device for a DC notor w th brushes which may be 5
cont ing a reel notor ‘of a tape recorler or the like. A magnetic tape of”
t he e recorder is wound around reels and these reels are driven by a

reel nmotor, thus wi nding the magnetic tape fromone reel to 10 - the €
other. Wen the magnetic tape accidentally beconmes wound around a capstan

or the like while the ﬁ%@ﬁ%?‘QNtQBQTFQLtPQéEFPHg,'snDoth‘tape travel is

Fr&venfed ﬁhiCh causeﬁ cutting of the tape, reel notor troubles or the
ike. In this case,_ the powe to _the.reel : I edi ately
stgpp$ﬂ. ThF nagng??cpfgﬁﬁnétbﬂge?ﬁﬁﬁﬁlFﬁggéﬁénégh% Fggék%gﬁmound to the
end. e ree -1.he e [ t be
Feversed.  For PREERI HBkstE Poll b BEMo00E pich BriBha kR1eh HbviHE

super Vi sgd angd e el Uhiigrdf ingCh! fbbl AbebBCoEes! b oFelbRtabe

control | response to-a rotating condition detecting signal. Further,

tone quality gf E#S $9kad reproduced by the tape recorder greatly depends
on the tape traveling speed. If the rotation of the reel notor is unstable,

the sound 25 quAl nbynktidegapdedf the tapger recosdebi iszeotthd tape
travel ing speed, a tension servo circuit has been used to control the
rotation of tafoundl reelsrandothesatreelsngrehdriveh bptarreelation
described motor, éhus winding the magnetic tape from one reel to -~
\_ 10 the other. When the magnetic tape accidentally becomes =
| wound around a capstan or the like while the magnetic
tape is traveling, smooth tape travel is preventqg
which causes cutting of the tape, reel motor troubles
or the like. In this case, the power to the reel motor
15 must be immediately stopped. The magnetic tape stops'
traveling when the tape is wound to the end. The'reel
motor must then be turned off or the motor rotation
must be reversed. For these purposes, the rotation of
the reel motor must be supervised and the driving ‘%’
20 circuit_of the reel motor must be controlled in response
to a rotating condition detecting signal. Further, °
tone quality of the sound reproduced by the tape recorder
greatly depends on the tape traveling speed. If the
rotation of the reel motor ié unstable, the sound
25 quality is degraded. 1In order to stabiiize the tape |
traveling speed, a tension servo circuié has been used

to control the. rotation of the reel motor.

For controlling the reel motor rotation described



- 2 - above, the rotating condition of the reel notor nust be detected.
Conventiorial | y,, a conbi nati on of a magnet and a | ead switch or a Hall -
edement, is utilized for detecting the rotating condition magnetically. C%’"
Alter-'5 natively, a photocoupler is utilized for detecting the rotat+mg
condi ti on photoel ectrically. These rotatign,detecting circuits, however,

are Supplenentarily added to the tape tecorger as a special detecting

el enent, so the overall structure of the tape 10 recorder becones

conpl ex, thus adversely increasing the manufacturing cost. The object of

the present invejioed, EHEN£5LARingS cbAAREIWNIR 2 thie! FHelel iy tHIR Imult asd i on
device of a DC notor with brushes which is easily enployed for an 15

automati c stop dgat&Sted.! €06hPENELHHALLY,CAI combinatildkaf Waifinet he
rotating condition of the DC notor with brushes is easily detected w thout
using an additi camd | temdt switchr dirng Hallhelemesnds rateitized tfoare is 20
provided a rotation control device as set. out in claiml of the clains of
this specificatidatedbingi thenrotatiag bendditdonumagnetiaalilypd fAkter- the
followi ng detailed description when taken in conjunction with the
acconpanyi n§ dr amahivelyn ahpbptoppyplers is wtdidiized farmderpetingchemati c

~arrangenment of a DC motor with brushes; .
the rotating condition photoelectrically.

These rotation detecting circuits, however, are
— supplement#rily added to the tape recorder as a special
detecting elegent, so the overall structure of the tape
10.. recorder bécomes complex, thus adversely increasing the
manufacturing cost.
- The object of the present invention, therefore, is
to provide a .rotation signal detection device of a
DC motor with brushes which is easily emploked for an
15 automatic stop dévice, a tension servo circuit or the
like, wherein the rotating condition of the DC motor
W | with brushes is easily detected without using an
additional element. . .
According to the presen: invention there is
20 provided a rotation control device as set out in
claim 1 of the claims of this specificatién.
This invention can be more fully understood

from



5 Figs 2A and 2B are views illustrating current waveforns of the
ngiénghomn in Fig 1; Fig 3 is a circuit diagram of one enbodi nent - :

a ing to the present invention; Fig 4 is a viewillustrating the
ar gement of 10 the reel notor shown in Fig 3; Figs 5(a) to 5(f) are
views illustrating signal wavefornms_of .respective units of the circuits qﬁ-

Fig 3; Fig 6 is a block diagram of 2 modification of the enmbodi ment _
descri bed above;_ 15 . Fiqf /A and 7B are views illustrating signal
wavef or ms e ribRWinG defekled de3cwirtiop gwhenstakerkiai agram
illustrating further nodifigations of the main epbodi nent descri bed above;
Fig 9is f%el‘%@t%bﬁ?%vﬁ??l%??%?%%e WHIESr WppuBieRte of a

tte t | | ' ' f, Fi 3 .8; Fig 10 i [
T ustrati ng Rl pbra S A nk ettt S ks OReReRBiE]  cult hen a Lape

IS traVE||%ﬁ§%é§ﬁﬂéﬁ%t' ?hgﬁgq#5@gf'witﬁ45¥&ge§ lis acircuit diagramof a

further no Ion o marn- enbodi nen S tibed.aboye; and Fig 12
ot or 1 Th br Uor 1 L e s e e L LA DL oL Toel of
a casset! ydvdforms of the motor shown in Fig 1;
| Fig %3 is a circuit diagram of one embodiment
according to the present invention;
Fig 4 is a view illustrating'the arrangement of
10 the reel motor shown in Fig 3;'
Figs 5(a) to 5(f) are views illustrating signal
waveforms of respective'units_of the circuits of Fig 3;
Fig 6 is a block diagram of a modification of
‘the embodiment described above;
15 Figs 7A and 7B are views illustrating signal
waveforms of respective units of Fig 63
Fig 8 is a block diagram illustrating further
modifications of the main embodiment described above; v
Fig 9 is a perspective view illustrating the
20 outer appearance of a cassette tape deck incorporating
circuits of Figs 3 and 8;
Fig 10 is a view illustrating the operation
.principle of a tension servo circuit when a tape is

travelling on the tape recorder;



recorder. The reel <driving notor drives a reel base and perforns all nodes
of operations such as playback, 10 fast forwardi ng and rew ndi ng.

thie mot.or shaft is |ocked (stopped) at the end of the tape travel, th!%iﬂ)
current waveformdiffers fromthat during rotation since the two ends o
thé& tape are fixed to the respective reel hAubs. By utilizing the 15
dif%ﬁrence in the current waveforns, the rotation of the reel nptor can be
detected. In general, the DC notor with brushes has commutator segnents CI,

C2 and C3 which t4 h 20
an ich are re Veyﬁ%% %t er&&fg &f§é€ﬁ?3ﬁf Enpignof L hree

driving windings U V an ends o are conmmonly connected
in-a Y-shape (whenndd®riBd®ion Sof s - RABS CmBSd SHONE &é‘sé;fﬂ%éd abév%*,"e”
power is selectively supplied from DC power sources +B and -B throug o
brushes Bl and B2 gdt he respective driving windings U, V and Wthrough the
comut at or segnents C, C2 and C3, a rotating field is generated. 5

The current wavef or m atFig M2 ashdws reignal | waveSothoVOr | Fedpdetfe | N the

figure, pulse signal conpo- nents Pl, P2,... are present in the waveform
since these pl se wtifiailof ot reimeuit cof)fbg ated in the interval when a
brush is switched fromone comutator 10 segnent to another (through the

interval may .vary accordlilg nebtamaiih hrwshesohs)usednfonedrtvitng hand,
when the ma.gnet c stti’j‘ﬁ)pel;ﬁ ez{j‘ece esazil Sa etna(.jl’:e-t.ur.lg treiesl g\? ear.] cassette tape
o recorder. The reel driving motor drives a reel base
- and pérforms all modes of operations such as playback,
10 fast forwarding and_rewinding. When ﬁhe motor shaft
is locked (stopped) at the end of the tape travel,
‘the current waveform differs from that during |
rotation since the two ends of the tape are fixed
to the respective reel hubs. By utilizing the
15 difference in the currenﬁ waveforms, the rotation
of the reel motor can be detected.
| In general, the DC motor with brushes has -
~ commutator segments C1, C2 and C3 which.are
reSpectively connected to.the one ends of three
20 drivipg windings U, V and W, the other ends of
which are commonly connected in a Y-shape (when

- the motor is three-phase) as shown in Fig 1



the notor is | ocked (stopped), the above-nentioned pul se si-gnal conponents
~npt present in the current 15 wavef orm as shown in Fig. 2B, but
n“ﬁ se signal conponent F is present in the current waveform Therefore, -
i f pul se signal conponent is détécfed in the current waveform of the
notor, a rotation signal detection circuit section enploying it can be u§§d
20 as an automatic stop device of a tape recorder or the like. In the™

Che ShepoREh pREE 1 EORET8R0E1 YN ElobiEHOE BmoBET oyl | 861E8ed ° OPPET)

t he shape € non-pulse si nent varies i e current waveform

25 of e fgptop %hkaﬁbhyﬁéﬁsﬂég' B9 hRatBe kbngnaf rgBbectitevever, the

pul se signal conponent 10 e current waveform when the notor rotates is

constant, a&es}ahgl ®#3$8dings6u,off hha Wi BHEo@GhNeher comiigtavbge signal
conponent depends on the nunber of poles of the notor, resulting in

commut at osegmeaesoClyoCAr andi €8,at zotakrédgf féqlidnty. génerakedpl e, 6 pul ses
are generated per revolutionin a5 ° three-pole notor. One enbodi ment of
a rosation si gfhe curzentowavefoum: agf agmpgor MoidrroakethoBahsreal i ze a
rotation detecting_section based on _the principle pentioned above wll be
descri bedshPwR daf EigncePwo Fﬁetaecgﬁﬁﬂﬁ9wnguaﬁﬁmﬁhg§a119°m90' Referring
to Fig. 3, reference_nuneral 11 is a.re tor driving,circuit section.

Pover souP€BtspPils ggnnectéaetBrFﬁénEoFPe §r WagveLorm, %PgFor Q through a

these pulse signal components are generated in the

interval when a brush is switched from one commutator N/
10 segment to another (through the 1nterva1 may vary

.accordlng to the rotating speed). '~ On the other hand,

when the magnetic tape reaches its end, that is, when

the motor is locked (stoppe&), the above?mentioned.

pulse signal eqmponents'are not present in the'cﬁrrent
1s wateform as shown in Fig. 2B, bﬁt non;pﬁISe sighal

component F is present in the current waveform.

Therefore, if the pulse Signal component is detected

in the current waveform of the motor, a rotation signal

detection circuit section employing it can be used’
20 as an automatic stop device of a tape recorder or the
like.

In the current waveform mentioned above when the
motor shaft is locked (stopped), the shape of the
non~pulse signal component varies in the current waveform

25 of the motor slightly according to the kind of motor.
‘However, the pulse signal component in the current

waveform when the motor rotates is constant, regardless
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resistor Rl and is‘grounded further through series- connected resistors R2
and R3. The base of the tran- 15 sistor QL is connected to a node of _the
series-connected resistors R2 and R3, and to the collector of a transi ¥
@ through a variable resistor VRL. The emitter of the tran- sistor
conRected to a common-emitter of tran- sistors B and Q4. The base of |
transirstor Q2 is 20 connected to a pldyﬁhék I nput termnal INlL through a
resistor R4. The emtter of the transistor @ is grounded. The base of the
transistor @B is connected through a resistor R5, together with the

col lector of. theofrensidinds @ mbeor! Nered|gAGe0sighal ddnpitteditor B. 25
Simlarly, the base of the transistor 4 is connected through a resistor

R6, together w thdepends|drether nohbeheot rpolsss bdr thR, mbtor heesulllkdagor of a
transi stor Q6. .- 7 - The bases of the transistors b_and are
respectivel y conndRtRMMuEaEos ApPhaeLPF MAtFHonRisei A # nbired SueauepcyN2 and
rew nding i nput tgrm nal N3 through respective.resistors R7 agnd R8. The
emitters of the t?éﬁs?%ﬁQﬁ%?'CE gufgeiﬁ%F{%?%ﬁ%§aF8§pgﬁfiﬁﬁﬁéiﬂﬁlﬁﬁnagd?' A DC
nmptor wi th bgushegnhMdpi@petbed between the collectors of the transistors
@ and Q6. The resistor RL is used for setting a notor torque in fast
feorwardi ng and rew ndidmge remedimeht| of tdierolfationr 83§84 Dradtectidnt Bércuit
variable resistor VRL are used for setting the notor torque in playback.
The resistors Rl @fidd Reelamotorewhich atarne readiigeon vtation detiectidgf or

U section based on the principle mentioned above will be

described with reference to the accompanying drawingg.
10 . Referring to Fig._3, reference numeral 11 is a
reel motor driving circuit section. Power source +B is
connected to the collector of a transistor Ql through a
resistor Rl and is grounded further through series-
 connected resistors R2 and R3. The base 9f the tran-
15 sistor Q1 is connected to a node of the series-connected
- resistors R2 and R3, and to the collector of a transistor
Q2 through a variable resistor VR1. .The emitter of the tran-
.\;f sistor - Ql is connected to a common emitter of tran-
| sistors Q3 and Q4. The.baée of the transistor Q2 is
20 connected to a playback input-ﬁerminal IN1 through a
resistor R4. The emitter of the transistor Q2 is
grounded. .The.base of the trénsistor Q3 is connected
through a resistor R5, together with the collector of .
the transistor Q4, to the collector of a transistor Q5.
25 Similarly, the base of the transistor Q4 is connected
through a resistor R6, together with the colléctoﬁ of

the transistor Q3, to the collector of a transistor éG.

LS T et e o e vt or—— -



setting the notor driving voltage in the playback, fast forwarding and

re { ng nodes. Further, the resistors R2 15 and R3 are used for

se "the notor speed for the fast forwarding and rew nding. A notor.

sh M5 of the DC notor with brushes for driving the reels, for exanple as
shown in Fig. 4, engages with an-i@ler I which is selectlvely engaged orrgo
di sengaged with a supply reel SR or a take-up reel TR The arrangenent o
the nmotor shaft MJS, the idler | and the respective reels may be such that
they are coupled with gears.-and the idler 1 is selectively engaged with the
suppl y rEhe lumses Qﬂu?hﬁaweﬁaﬁlﬁéérsTﬁ5céﬁﬁegﬁoﬁﬁ?r@F%RFCtLW Y?he rot ati onal
~direction of the notor shaft

over to eFRReFted LS éel%"a‘é’?%&\‘/?gﬁéﬁo é%%% ¥ b’%‘h‘?"hl e ag]amrjfélgbe S\M- é?h'ed
with the,c rreéﬁ%_t%mﬁgtte&g_nggy Entiﬂ?{:] §a§gs the reels are

driven b?n 'S purpose w u5| g a slip nechanlsn1such

as a clut d&%rx@i i IHg.Y @he! RikeB2sUbEVERE Erans{BEdwdigEN
an t

increased, e manufacturing cost is accordingly reduced. The cassette
tape recgndede drd Ntdspedtd vl grauhded.t hR bapmoterowtiet having a sinple
mechani cal operation section, in that it has a logic (electronic) 10
control Bseeshes.M ihcaimmotedibedweengthe chdlechdrscofctites which

correspond to the respective operation keys for exanple, an operation
si gnal otramghstone|Q sa.nd Q6.

The resistor Rl is used for setting a motor torque \)

in fast forwarding and rewinding modes, while the -

10 resistor R2 and the variable resistor VRl are ‘used for
setting the'motor.torque in playback. The resistors Rl
and R2, and the variable ;esistor-VRl are utilized for
setting the motor driving voltage in the playback, fast
forwarding and rewinding modes. Further, the resistors R2

15 and ﬁ3 are used for setting the motcr'speed for the fast
forwarding and rewinding. -

A motor shaft MS of fhe DC motor with brﬁshes for
diiving the reels, for example as shown in Fig. 4, p 4
engages with an idler I which is selecti#ely engaged or

20 disengaged with a supply reel SR or a take-up reel TR.
The arranéement of the metor shaf£ MS, the idler I and
the reséective reels may be such.that they are coupled
with gears and the idler I is selectively engaged with
the supply reel SR or the taka-up reel TR cprresponding

25 to the rotational direction of the motor shaft MS.

. Alternatively, the idler I may be switched over to one

of the reels'by a solenoid plunger or the like ganged

Camen maiee .
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sel ectively supplied to the input terminals INL to I'N3 when the operation
key i s operated, while an operation 15 signal of low level is &
sel ectiVely supplied to the input terminals INL to | N3 when the oper
key is not operated. -An operation signal of stably high level is sup

to‘t\r_l‘e input termnals INL and IN2 in the=pBayback node, 20 so that the

tranSistors 2 and @ are turned on. The transistor QL is then weakly

bi ased and the transistor @ is turned on. The power source (+B) voltage is
supplied as a smal| voltage output to the notor Mthrough the resistor Rl
since a vol tage rwtkh the GPrrespending: gpezstion\keyy and ground .is

est abl i shed. The notor m.nakes the takeyup reel trqué {04 B8, forvarnd

di rection, thus acconpf'*s cﬁisiybéd'?.‘:e R N e i) dt ge an
operation signal 'g%a# lg | | | y he | t danad | N2,
so that the transrlﬁgs’f% ie%ﬁtsu:ineg %_?f bggﬁagjﬁeutg?%%s?s%%@&é% turned on.
The transistor Qlgidh tdh Y1,y the reliadedigpdothené M edvd dividy i s
turned on, so that a large voltage output is suppli.ed to the notor al ong
the vol t age g out emekstsmiidred salimereased, mhar themminafadtut e -eqgst cd
travel at high speed in the forward direc- tion, thus acconplishing fast
forwarding. 10 accordimgly atedudiedy, an operation signal of high level is

supplied to only the input terninal IN3, so that the transistor Q@ is
turned of f and the trdH® Sanselte $ape recorder of this type differs

O from the tape recoxrder having a simple mechanical
operation section, in that it has a logic (electronic)

10 éontrol séction. Therefore,.according to the iogi;

| circuits which correspond to the respective'operation
keys, for example, an operation signal of high level is

' selectively supplied to the input terminals INl to IN3
when the operation key is operated, while an operation

15 signal of low_level is sélectively supplied to the
input terminals INl1 to IN3 when the operation key is

 not operated. )
o/ An operation signal of gtably high level is supplied to

. the input terminals IN1 and IN2 in the playback mode,

20 so that the transistors Q2 and Q5 are turned on. The
transistor Q1 is then weakly biased and the transistor Q4
is turned on. The power source (+B) voltage is supplied
as a small voltage oufpuﬁ to the motor M through the
resistor Rl since a voltage route of Ql and Q4, motor

25 M, Q5 and ground is established. The motor M makes
the take-up reel'traﬁel in the forward direction, -thus

accompliéhing playback.
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turged on. The transistor QL is then strongly biased and the transistor 3

IS \ned on, so that along a 15 ~voltage route of QL and B3, notor M Q6
and ound, a‘'large voltage output is supplied to the notor M The notqr s
ma the supply reel travel at high? speed in the reverse direction, thus

achieving rewinding. As is apparent fromthe above description, the 20
resistor Rl determ nes the anmount of current supplied to the notor M t hat

is, the torque,of the tor especially for fasi f ing and _

rewi ndi ng) . ST %%%tgﬁ?%ﬁ'\é’éﬁ%f%‘? rﬁ%‘%’r?%%m%‘?r“% Y@f&oﬁ i on i ncl udes
t he pul s ' '« CO, S CL i \ ' I
comonent EVED “Ls PRGN oy 6 e TG SIS, oo ! )
Accordin | %@gfli ' ' t 1e ik t her or not
t he reel g?%%a%%%&?t at iqjsl?-rE e%ﬂ%%%?%%%ﬁe%l%rea%siﬂg%%ﬁr,\(,:gsoyrerponents are

present ifstéerked enl ‘\ewelerdishecss oD {dHechan toge ge across the
resistor RlL, the node of the resistor R and the 5 collector of the

transi st widded sandneleet €xhnoi stor NP4itis etutmwed Pl s thawtati on control
circuit section 12. In this case, the input ternminal 121 is grounded

t hrough aldxge|veliage toutPt absl suppbied oro Réhe onotenrt aallong shé es to
constitute part of a differential 10 anplifier 122. Two input termnals
of a NAND’@ltage tropterdescribed iakeve. pafie grotor Mimgkethe anplifier

122 are conmmonly connpected to a npde of the, capacitor DC
take-ug reel travei_at hf@h speed in éhe orward direc-

tion, thu$ accomplishing fast forwarding. s
10 For rewinding, an operation signal of high lévél |
e is supplied to only the input terminal IN3, so that the
transistor Q2 is turned off and the transistor Q6 is
turned on. The transistor Qi is then strongly biaéed
and the transistor Q3 is ﬁurned on, so that along a
| 15 voltage route of Q1 aﬁd Q3,.motor M, Q6 and ground, a
large voltage output is supplied to the motor M. The
motor makes the supply reel travel at high speed in the
reverse direction, thus achieving rewinding. | ;;?
As is apparent from the above description, the
20 resistor Rl determines the amount of current supplied
to the motor M, that is, the torque of the motor'M
(especially for fast forwarding and rewinding). Since
the current waveform of the motor M in rotation includes
the pulse signal components describéd abové, the pulse
25 signal components may be regarded as the voltage drop

across the resistor Rl.

According to this embodiment, in order to detect
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and the resistor R9. A resistor R10 is connected between the output <
termnal- and the two input termnals 15 of the NAND circuit NI1. AC%EE%r
dt ode ZD i s connected between the two input. termnals of the NAND cir

and ground. The output termnal of the NANDigi mcuit N1 which is, at the

sa time, the output termnal of the differ- 20 enti al anpllfler 122,
is cOonnected to one of the input terminals of a NAND circuit N2 which
constitutes part of a nonostable multivibrator 123, through a coupling
capacitor CC. Onewbethexr ompoott éhei ekl © vbtabesNABati isyi vheBhes grounded
through .a diode D1 with a polarity 25 as shown in the figure. This

i nput t er mi nal ofnPﬁethRNl BecgighAR rcompPBEntsnatet puesent powehesour ce
+Bl through a resistor whi| e the ot her Qﬁ§Ut term nal i s connect ed
to an out put ternFHﬁFe&F gaNﬁﬁBrEPrPBFFdNBn ehvebhaget GhandpREre$st he

B el v o Rk e KIS LHE hORE! keLHLTLE; 2ot WP EheCu |
thr ough ar o3 st oEoRgetonchE! Bl BPafiBR@ebkoon " \MnRieeq 0 e HSNE T
t he out put ter”1n%brﬁﬁnhhelﬁﬁnaftakatHHiBthQﬁEEQI égrculﬁzéeéélgﬂnffCtEd

to one end of a resistor R13 which constitutes part of an integration,

circuit 124, through aIdIQﬂQsDGabéylﬂﬁealﬁﬁhﬁrtéimﬁﬁaﬁhpﬂm i8 §heuhdenre.
The other end of the resistor R13 is. grounded through

_ through a  difSerensiald- capacitor DC and a reslstor R9
p&

connected in series to constitute part of a differential
10 amplifier 122. Two input terminals of a NAND circuit N1
which constitutes part of the différential amplifier 122
are cbmmonly connecfed to a node of the capacitor DC
and the resistor R9. A resistor R10 is connected
between the output terminal and the two input terminéls
15 = of the NAND circuit Nl. A Zener diode 2ZD is conhected
between the two input terminals of the NAND circuit and.
ground.
/ The output terminal of the NAND circuit N1 which
is, at the same time, thé output terminal of the differ-
20 ential amplifier 122, is connected to one of the input
terminals of a NAND circuit N2 which constitutes part
of a monostable multivibrator 123, through a coupling
capacitor CC. One of the input terminals of the NAND
circuit N2 is grounded through-a diode D1 with a polarity
és as shown in the figure. This input terminal of the
NAND circuit N2 is also connected to a power source +Bl
through a resistor R1l while the other input terminal

1Y



egration capacitor IC and is also connected to 15 one end of a

an
reg r R14. The other end of the resistor Rl4 as the output fermnal of
t he

Yegration circuit 124 is conqﬁfted to the base of a transistor Q7
constitutes a switching (buff®t) circuit 125. The base of the
transistor Q7 is 20 grounded through a resistor RL5 and is al so &}
connected to a control signal input termnal I N4 through a di ode D3 havi ng
a polarit | fi 1t f j St Q7 is
connect ed T oeqmigdfed (ed i o Uste INnBIL OF € AN ol AR oy out put

term - 25.h3 cRakod@fiLhtdSopaPt b Obhé MbROLLHHIE Uil SAFBALIR. The

collector of the transistor Q7 is grounded. A logic circuit LC whose
control tpz®inathdCtwé input l€ermiRdIe®Co/LOthd NAMD eiPeiit ey3ari nal 126
supplies predeter- mned control signals to the input termnals IN1 to | M4,
based on abe cempenlyveompaciédotis thehowspyt aydrminal asf £les war di ng,

rewi ndi ng and stop nodes specified by 5 respective operation keys Sl to
S4. 5 Fur tFR¥D cihechibli N2 cthxowgh sagpilse widdntdetesniming based on the

out put signal fromthe rotation control circuit section 12 in order to

achi eve PPRATHHRY | RCs1Rp IR remmenty I¥Runded throrghickcribed later. No.
TC-9121P manyf act ur 10 by Tokyo Shi baura Denki K. K. may be enpl oyed
for this FeHRERF (B4Ft LC. Wih the above construction, the rotation

control ci reui gy, gegtion, 12 dhILE1 o0k AL WA L1651 € NP S5 -

is the output terminal of the monostable multivibrator ~

10 123 is connected to one end of a resistor R13 which
constitutes paft of an iﬁteg:ation circuit 124, through |
a diode D2 having a pola:ity as shown in the figure.
The other end of the resistpr R13 is grounded Ehrough
an integration® capacitor IC and is also connected to
15 one end of a resistor R1l4. |
The other end of the resistor R1l4 as the Qutput
terminal of the integration circuit 124 is connected to -
. the base of a transistor Q7 which constitutes a switching
(buffer) cirquit 125. The base of the transistor Q7 is
20 grounded through a resistor R15 and is also connected to
a control signal input terminal IN4 through a diode D3
having a polarity as shown in the figure. The emitter
of the transistor Q7 is connected to a resistor R1l6 .
through the power source +Bl and to an output termi-
25 nal 126 of the rotation control circuit section 12.
The collector of the transistor Q7 is grounded.

A logic circuit LC whose control terminal Tc is

-



applied to the input termnal 121 at the differential 15 anplifier 122
in-order to detect the pulse signal conponent (commutator noise or ,

noi se) in the current waveformof the motor M which is given as a
change across the resistor RlL of the nmotor~ &2 ving circuit section
desﬁ;i bed before. The 20 nonostabl e nmultivibrator 123 is trigger '
the Wutput fromthe differential anplifier 122, thus yielding a rectangular

wave output having a predefernined pul se width. The rectangyl ar wave out put
fromthe rmnostablqﬁ> ctednhq | %r‘ﬁﬁﬂ“ﬁf@%rﬁ% dfbaSiPPilesy predeter=

integration circuit. 124 and is output. as a . sliahtl I gher qr_ | r output'
of the substanti alﬂi“'f%\ﬁ?&ﬁﬂécﬁ\ﬂg\?&s‘or ﬁ\e %%q%@%gso&&\gﬁltoof
constant level is ' égﬂggg- ' ifs 124, at, il
the pul se signal c%}r?p'glr%an%édl)?%:%s,éen@t_ I'n t lg;écﬁgegr%ttt"'ﬁé\%e (‘51r%1 %fs ?’H‘g‘% %r’
Mwhich is rotatinghst oMEdEE, reWindisy and é%h%yﬁmﬁkg-sﬁ@@??i%@?b?ntor
Mis | ocked at the tape end and the notor shaft stops rotating, the pulse
si gnal ' conponent dtespErive fopapation Keyaisaweisar.m Flliehert,henhaonesgtiabl e
mul tivibrator 123 stops outputting the signal and the output of constant

| evel from the i nteigrenit] Guppliiiesn acicontiroll Zignalgbased oy thee vatpartd
beconmes zero. The buffer circuit is then turned on. The output fromthe
buffer circuit 123ignalyfrdmdhe notation eintwealniciaxicuit secthien! adi dn

circuit LC through the output . :
. order to achieve an automatic stop operation or the

{kJE like to be described later. No. TC-9121P manufactured
10. by Tokyo Shibaura Denki K.K. may be employed for this
logic circuit Ic.

With the above construction, the rotation control
circuit sectioh 12 differentiallf amplifies é'voltage
applied to the input terminal 121 at the diffegential

15 amplifier 122 in order to detect the pulse signal
component (commutator noise or motor noise) in the
current waveform of the motor M, which is éiven as.a
vbltage change across the resistor Rl of the motor
driving circuit section 11l as described before;, The

20 monostable multivibrator 123 is triggered by the output
from the differential amplifier 122, thus yielding a
reétangular wave output having # predetefmined pulse
width. |

The :ectangﬁlar wave output from the monostable

25 multivibrator 123 is integrated at the integration
circuit 124 and is output as a slightly higher or lower

output of the substantially saw-toothed waveform.



term nal 126. The logic circuit |IC operates its own 15 control circuit
-the setting of the logic circuit in the previous operating node
nse to the output signal of the buffer circuit 125, and performs .
_ tic stop operation in which magnetic heads or the like are

rest d to the stop position 20 by way of a solenoid or the |ike. V\hen,
the autonatic stop operation is c%ﬁpleted (sanme as in normal stop
operation), a control signal of Iow level for playback is supplied fron1the
logic circuit LC or the like to the control signal input 25 t erm nal

| N4, SO e it RddoRt O ednetird LeveDnispohtplht | frdmrgiagl of f, thus
preventing erratic operations. Fig. 5 shows waveforns of respective units
descri bethtegrabiomledreuniitn 124, clthaef ésenwhilegntivé ge)se«orresponds to an -

i nput waveform of the differential. anplifier 122; (b), an output waveform

t her eof ;8¥gnal mwm\semsﬁeat inethanEuTTent| vav@feum (9% nonost abl e

mul tivi brator 123 (d), an oyt put mavefgrn1thereof %% an out put
wavef or fft Mako Mé‘snﬁPFFFF'B at Spe1bal %ﬂ'"loc’(‘F?m%rﬂ- t put waveform

h h d di f f | wavef f
ot A LD Shichtiche' Bérol iy £ ﬁ?ﬁ%nﬁﬁiﬁ' R "l rent
vavef or g of n{H’I det @ BEE £oHEEERLD dfbe fOf fj' ng and

rewnndlng nodes at hlg spee riving, Ie th perlo I'S about 60 nsec

(begi ””'é&tﬁnér?ao%ﬂsa@#ﬂakst Qréﬁo%elégrﬁéﬁﬁ {tﬁﬁéf@ﬁnl apgnhdd Avel )
the monostable multivibrator 123 stops outputting the _ QJ

signal and the output of constant level from the integra-

10 tion circuit 124 is gradually lowered aﬂd becomes zero.
The buffer circuit is then turned on. The output from
rhe_buffer cirouit 125 is supplied to the conrrol
terminal Tc of the logic circuit LC through the ootput
terminal 126. The logic circuit Ic_operates its own

15 control circuir to.cancel-the settiné of the iogic

| circuit in the previous operating mode in response to
the output signal of the buffer circuit 125, and
performs the automatlc stop operatlon in which magnetic
heads or the 11ke are restored to the stop posztlon

20 by way of a solenocid or the like.

When the automatic stop operatlon is completed

(same as in normal stop operatlon), a control signal
of low level for playback is supplied from the logic
circuit LC or the like to the control signal input

25 terminal IN4, so that the buffer circuit 125 is com-
pulsorily'turned off, thus preventing*erratic operat%ons.

-

Fig. S shows waveforms of reSpectivelﬁnits described



during constant tape travel. Therefore, the output 15 period of the
nmonost abl e nmul tivibrator 123 is, in general, set to about 100 nsec which_
corresponds to the mean period of the nmbtor noise. Their duty ratio#A \\_
preferably not nmore than 1 : 1. In practice, the periodic conponent of

not-or noi se 20 has -a | onger period at the tape end than the normnal
peridd of the notor noise. Further, if twogylle occurs (for exanple, the
tape accidentally beconmes wound around the capstan or the like), the period
‘of the notor noise becones |onger than the normal period. 25 When this
occurs, the notor still rotates with an overl{oad while the reels conpletely
stop rotating. |nabdws, vay whioh drefenegcepsymbpdn(p} correspenfs 4/ an - 15
- the rotating speed is abruptly reduced. Therefore, tﬂe eriod. of _the

mot or noi se (r ot atnRit prAveEqm af, fhe ddLffgrentialermP hﬁf?ﬁel i i) -

period. Wien this erratic operation occurs, the autopalic ation
nust be initiat ed?'nl-m#',"?? %‘hﬁﬁeﬁﬁ dnt(FgI'. re ?‘sé%?%%%%oes

not .detect the tr%;ﬁ%ﬁ%fﬁ%@%f%@ elng%?\hs'ﬂsbigemﬁfﬁfgfﬁfé% Jgfuit

124- is not reduc&d : _ us di'sabl e Instant automatic stop
operation ang resyhjingniSuifa et dleRe0i;CQBY, Rafoutpwe wavdigr®, a
gate circuit™127. '1s insert- ed between the differential anplifier 122 and.
the nmonost abl e "MubEi ¥hérmbmds 2kl & miltd vitiraitiorn 123t and (£), an

output waveform of the integration circuit 124.
The period of the differential waveform of the
pulse signal componenﬁs (so~called motor noise) in the
10 current waveform 6£ the motor M is about 4 msec in the
fast forwarding and rewinding modes at high speed
driving, while the period is about 60 msec (beginning
of tape travel) to about 140 msec (end of tape travel)
.during constant tape travel. Therefore, the output
15 period of the mondétable multivibrator 123 is, in
general, set to about 100 msec which corresponds to the
mesn  period of the motor noise. Their duty ratio is
preferably not more than 1 : 1.
In pra:tice, the periodic component of.mbtor'noise
20 has a longer peridd at the tape end than the normal
peri&d of the motor_ﬁoise.' Further, if trouble occurs
" (for example, the tape accidentally becomes wound
around the capstan or the like), the period of the
motor noise becomes longer than the normal period.
25 When this occurs, the motor still rotates with an
overload while the reels completely stop rotating. -

In this way, the driving operétiqnxis continued, and



circuit section 12 shown in Fig 3 in order to elimnate 15 the problem
descT d above. Further, a nonostable multivibrator 128 is added’'to the
rofailpr) control circuit section 12, as shown in Fig 6. The nonostabl e .
mul brator 128 is triggered by the out put of the differential arrplifier
122. e output period 20 of the munopi able mul tivibrator 128 is set at’;

about one apd one-half tines_ the nornal eriod of the notor noise (rotafﬁbn
pul se) . Wtﬁh?hE°E%m$u§E?% %s@qm Fesuces. o Therefoneye, as shown in

Fig 7AOI t hetat peplidbd ecopethodedor doidee (gait%wdnpwdl(s&hrt%mu)at | ab;)UL
one and one; e {.Qr _noise (rota- tion pul se) by
t he out put o?al%%dé ng?ﬁ%%% bﬁ"}g ﬁ—?el Qoﬂzf“b%f%é’#fm ch has an .out put waveform
as shown by (b) Wkenvkiris ¢zratigqmeniiton feecngutthe aoftomasidi f f erenti al
anpl i fi e 13@opT5[$erat:.éi§ m@é‘é e MevelLda of Hcﬂfev@:” gntial anplifier

122 is s ure.. Rotation S rece| ved during the
presence ofr?ﬁété%%ec%1r§%l c‘b’%ﬂ'ﬁ‘e htS§RREOT 1 3’@? gedecithe wavef or m of
the passed théatrouble phécesse stlhautput Wevedf df @h?eAm zfa(ttz.@tnj on

control ci re #;éufgcﬁégr&&%m'fba:?#{%%q téﬂﬁéﬂ?@t :@Qlé)‘ta&s%% tects the

rotation of not or sTnce at i on ng .t he out put
period of theenbhotant| auemrtkerstop meratlorsmﬁosmwﬂ&tlngmnr otation

pul se pgpi oghi gndB8&Erable outcome.
Referring to Fig 6, a gate circuit 127 is insert- _

ed between the differential amplifier 122 and the o’/
monostable multivibrator 123 of the rotatlon control
circuit section 12 shown in Fig 3 in order to eliminate

15 +the problem described above. Further, a monostable
multivibrator 128 is added to the rotation control
circuit section 12, as shown in Fig 6. The monostable
multivibrator 128 is triggered by the output of
the differential amplifier 122. The output period

20 of the monostable multivibrator 128 is set at about
one and one-half times the normal perlod of the
motor noise (rotation pulse).

With the construction described above, at a

usual time, as shown in Fig 7A, the gate pulse period

25 of the gate circuit 127 is set at about one and
one-half times the period of the motor noise {rota--
tion pulse) by the output of the monostable
multivibrator 128 which has an output waveform as
shown by (b) and which is triggered by the output

30 of the differential ampllfler 122. The




l'ong as shown in (a) of Fig 7B when the nagnetic tape is wound to the e
or when trouble occurs such that the tape is wound around the capstan
the like. Since the gate period of the gate circuit 127 is set 15 at

one and one-half tines the usual period of the notor noise, as shown in
inthe figure, the rotation pul ses cannot paﬁé through the gate, as shown

in ) of Fig 7B. Therefore, the rotation contrdl circuit section 12 cannot
detect the rotatioouﬁpupuhaeeﬂbnmeoftthe dmffprenemaliampmﬁfmareﬂaﬁnnsthus

acconpl i shing the 0 a esc h t he
rotation pul se peri gﬁétﬁggaﬁgualﬁb?ﬁg%gﬁ §Pf§g§ §“8§?§§t

whet her 25 or not @uelnsttheoprgaes@elgfptbgeaatgupuhgetnempqnpnt pessod of'
the monostabl e mul{hubbERt Phe ghrs; the ﬁaﬁrefaﬂccft BRe Wﬁéé&&‘)i‘oﬁﬁﬂlgﬁ

acconpl i shed at _the end of the tape apd,in_th ﬁg troub
occurs during t?avBFls?ﬁe¥§b§ PRy &Rt ﬁb ﬂﬁdgégr ke @beaﬁetéFlﬁPlc

operations. A tapecéritrol diﬁ@hﬁt gection 12, badedi bal thispedtatioh’-
count or Seot o1 14pg08s3 SRURORL' PugPRLERESRn"E Kb HoRER' bERcAountl °F
descri bed. As shownotatiody. pﬁlsanlsuppasent dueidgf theeautplitSperiedpl i fier
122 which is inclu fdthQ ﬁ?ﬁo%ﬂ&ﬂiéoelﬁfaﬁéfl circuit section 12 is
utilized, the r8t I on Su that th bati ul 4 4
ppose tha e rotation pulse period is made
. long as shown in (a) of Fig 7B when the magnetic tape
- is wound to the end or when trouble occurs such that
the tape is wound around the capstan or the like.
Since the gate period of the gate circiuit 127 is set
15 at about one and one-half times the usual period of
the motor noise, as shown in (b) in the figure, the
rotation pulses cannot pass through the gate, as
shown in (c¢) of Fig 7B. Therefore, the rotation
control circuit section 12 cannot detect the rotation
20 pulse since it is not present in the waveform, thus _
accomplishing the automatic stop operétion described

b)

before.
Thus, when the rotation pulse period is made
\ longer than usual, this fact can be detected whether

25 or not the rotation pulse is present during the
output period of the monostable multivibrator. Thus,
the automatic stop operation can be accomplished at
the end of the tape and in the case in which trouble
occurs during travel thereby preventing undesirable
30 and erratic operations.
A tape travel display section 13, a digital (tape)



?

circuit section 12 conprising the input term nal 121 connected to the notor -

dri circuit section 11 shown in Fig.-3, the differential amplifier 122,
t he stabl e 10 nul tivibrator 123, the integration circuit 124, the .
buf circuit 125 and the output=-tErmnal 126. The tape travel display

section 13 has an arrangenent in which the base of a switching transistor-..
B is connected to the output termnal of the differential anplifier 122N
15 the collector of the transistor (B is grounded, and the emtter of

t he trans¢%ﬁ%ﬁe{£§¢%t%%mnk%t%ﬁﬂt%)Q¢W9?ﬁﬁﬁ§ apRratlomsWitdugl a resi st or
R17 and is roun % t h a I é}lng di ode LED as a display el enent
having a %% Sf 5 ?Fﬁt e rotatiqp grtLgde travel

* di spl hav range descri be ove, the swi tching
tIrZﬁS?Zt O&%@ f%m?%%%%‘b%is%"%' kb RS ek '_to (b) of gi gLEz[s)) %
the diff t ({8 I ode e

fl :sh: nge(rn?nt Ihlgé I ode i nd| c es '2%‘1 %‘%@ @pépe T % '{v%l |qh When
powey is Sgifi@mine Wi M iderlidd eixf—‘“é}i@'r@é?éi&d% e égoes not

output the signal, thus turning off the light-emtting d|o -18- -

The di gi telrewittsscthnt i Tn ¢ WO red@y 'EN9aRBEt idh Woitra di gital
counter 141 is connected to the output termnal of the differential

anpl i fi erei@Mindsection tk2 chmptbyinglXhe inputecieminal 2ut put 5
termnal of the digital counter 141. Wth this construction, the counter
141 of tmeonnected to the motor driving circuit. section 11 shown

in Fig. 3, the differential amplifier 122, the monostable e
10 multivibrator 123, the integraﬁion circuit 124, the
buffer circuit 125 and the output terminal 126. The
tape travel display section 13 has an arrﬁngement in
which the base of a switc¢hing transistor Q8 is connected
to the output terminal of the differential amplifier 122,
15 the collector of the transistor Q8 is grounded, and the
emitter of the transistor Q8 is connected to the power
source +Bl through a resistor R1l7 and is groundéd
through a light-emitting diode LED as é display elemeﬁt | g;)
having a polarity as shown in the figure.
20 In the tape travel display sectioh_l3 having the
arrangement described above, the switching transiétor Q8
is switched, based on the output (refer to (b) of Fig. 5)
of the differential amplifier 122, to flash the light-
emitting diode LED. The flaéhing of the diode indicates
25 that the tape is traveling. When power is down from the

motor M, the differential amplifier 122 does not output

the signal, thus turning off the light-emitting diode LED.



amplifier 1122 and the counted output is displayed at the digital displeé
142. The 10 nunber of notor noises (rotation pulses) can represent the
travelling length of the tape which is, in turn displayed, at the display
[err] [err] [err] : . A 15 nonostable nmultivibrator or a
freqeency divider may be inserted at the i npuf8ternminal of the counter 141
as needed. The conposit pgs At i ] LN L 0hy 1 hag.,a nt
i n which one of the inﬁﬁ?gt%%%%E%Fséé?ﬂggfagﬁgéfg?a?%rﬁiglaPsgggéﬁgggggEto
the output terni nainofbiel aodbgbbalsgourtenelilgisaronnented secthen 14,

and ot her input teswtpat PérmieatosPatnéoditbarestLalnampeirioralsst bhag

unit 152. The output termnal.of.the arator 151 .is cpnnected o the
Ut put 25 torm nah GLELbaD, SLRPLET AFE B8 5CoRBeEat: Bo: ThE, AHAERE: s
connected to an guterminalrepethe ndgigitali counten dtiomatic reversing
circuit (not shown; nay y d ' : L. QQgi i ' o] LN _Fig
3). Wien the conposite %Qg?aﬁﬁéﬁ §§?%€ﬁé€glé§ét§%% §§H§%e%giéth§@ %ﬂe
arrangement descri&bgitdbveounterssecthonufi-t caBats theooutput pudseape
position setting dakagnbi ghrLepyREL &1 ORRpPPRIEH #52(8nd- the! 8¥RAtLY 1O
anot her operation éetg. ] ] L. i
utput is displayed at the digital display 142. The

10 oumber of motor noises (rotation pulses) can represent

C .the travelling length of the tape which is, in turn

displayed, at the display, bF¥aulsipliFing—she—pumber

digital counter section 14 counts the oUtput pul ses of the differentia;é§§§z>

15 monostable nultivibrator or a frequency divider may
be inserted at the input terminal of the counter 141
as needed. _ -
- The composite operation switching section 415 has
an arrangement in which one of the input terminals of
20 a comparator 151 is connected to the'output terminal
of the counter 141 of the digital counter section 14,
and other input terminal of the comparator 151 is
connected to a setting unit 152. The output terminal
S of the comparator 151 is connected to the output
- 25 terminal of a switching unit 153 whose output terminal
is conngcted to an automatic repeating circuit or an
automatic reversing circuit (not shown; may be included
in the logic circuit ILC shown in Fig 3).
When the composite operation switching section 15
30 has the arrangement described above, the setting
unit 152 — '




g), (an arbitrary tape position is determned in t he range of 000

r ewi _ n t
to 99 for exanple, 999 determ ned 5 as the end position of the-tape,
so t /automatic repeating and automatic reversing may be conveniently
perf oFfred, -including partial repeatl®g-and partial reversing). The .

conparator 151 then conpares the tape -position setting data and the output.
of the counter 141 10 in order to convert the tape position to digitaM<
data. Wen the tape position, setting, data. .and the output of the counter 141

cor r espon¥ehf t Fhek2PetPRFition sefting At vwhich congarntePn® the
switching unit, 153 to switch the current- operation of, the tape recorder to
i)%'r 'BEFFE

the 15 CRREFTIP ofRrdnt J-2¥hRek)y f Rt t°§ﬁi‘??|r%i Rl o vat t chi ngd
' : ' ircuit., L i es edet erm ne
control FErd o PCled et {fadp A dod SR £ oSt 51 v e

circuit t4 R |.S ecddd/ e il d strating

t he out e?ﬁgp%lg@ér%%\%%go _f ao%%s%%tgt%'t %)%fd%f:%&é%gb%%érlﬁel negﬂflhrleé#espect ive
ci raii ts glesend hagh Ay idi dhecid oife, THS QLRI G SudHpAls S denotes a |ogic
operation key section; B, a digital counter; and C a tape travel display.
25 repetiny nind Cavttinti® dte¥hett s iR Giid P sk dsnmen R8h ey r enel y

practical rotation signal detection circuit for controlling reel notor
rot ati on perfomediedineluding partial arepegeirmntand pdrial he rotation
pul se froma DC notor with brushes for driving reels'is directly detected:
reversing). The comparator 151 then compares the tape _
position setﬁiﬁg daﬁa and the output of the counter 141 gl
10 in order to convert the tape position to digital data.
When the tape position setting data and the outﬁut of
the counter 141 correspond with-each other, the switching
output is supplied to the switching unit 153 to switch
the ecurrent operation qf the tape recorder té.the
15 desired operatién.

The switchiné unit 153 provides a switching control
operation such that the logic circuit LC supplies.a
predetermined controi signal to fhe input terminals INi o
to IN3 of the motor driving circuit section 11.

20 - ~ Fig. 9 is a perspective ?iew illustrating the
outer appearance.of a.cassette tape deck incorporating
the respective circuits described above. 1In the figure,
reference symbol A denotes a logic operation key section;
B, a digital counter; and C, a tape travel display. .
25 According to the embodiment described above, an

extremely practical rotation signal detection circuit

for controlling reel motor rotation is provided with an



the rotating condition of ‘the reel 'is easily det ected wi t hout adding a

speci al elenent for detection, and 5. sinple construction can easi
enpl oyed for an automatic stop device of the tape recorder or the Ii \

t hus reducing the manufacturing cost. In the above enbodi nent, auto

st oppage can be achi eved by detecting the | ocked condition of the 10 DC
not O-wi t h brushes. Further, the notor rdt%fi®n can be stabilized by
det ecting changes in the interval s between the pul se signal conponents of
the nmotor noise of the DC notor. The stable notor rotation described above

[ turn keeps 1 he Cane dLRaal 09 CORELA ine DRSGHA forl Buradlidebabl RSgELbE] I

the foll ow ng embodimemnt erring e tension 'S given by

the foll owi ng equggi nb‘i’ﬁ%ﬂe&h?.ofa&?it'ﬁc{%‘éeié)rﬂ'%ﬂﬁdﬂ aaféeé%eao and
the overall radius of the tape on the take-up reel as r 0 TO

(1) r If the tape tmeeedtatidgt eondbeionsos. the el id Iusmyaaeeaeteneru od
n.of the reel is given by n = 2[err]r/4.8 = 1.31r

(2) If the reduct withouti edéing ahspeeiil telamant ditir Aetectionor and deflned
a$ 3.5, the rotational period N of the notor is glvenegﬁ N = 3.5n = 4. 6r
(3) - -31- F@riﬂ?é-ﬁ cPﬁéthé‘Fi?%rﬁ%% e35ily Pe amphoyedn £omoasr

automatic stop device of the tape recorder or the like,
thus reducing the manufacturing cost.
A\ In the above embodiment, automatic stoppage can be
achieved by detecting the locked condition of the
10 DC motor with brushes. Further, the motor rotation
can be stabilized by detecting changes in the intervals
between the pulse signal components of the motor noise
of the DC motor. The stable motor rotation described
above in turn keeps the.tape teosion constant. Details
15 - will be described in the following embodimernt.
Referring to Fig. 10, tape tension T is given by

the following equation when the take-up reel torgue is

N defined as TO and the ovetall radius of the tape on the
take-up feel as r:
TO
20 T= ees (1)

If the tape speed is determined as 4.8 cm/sec, the

rotational period n of the reel is given by

n =2nr/4.8 = 1.31r | ee(2)
If the reduction ratio § of the reel to the reel
25 motor is defined as 3.5, the rotational period N of
the motor is given by .

N = 3.5n = 4.6r - e (3)



torque MO, that is, TO = 3.5M v . ... (4) Wen

eq hons (3) and (4) are substituted into 5 equation (1), the follow ng

equapgn is obtained.. [ERR] In ordepita express the tape tension T as a .
'cot, the above equation’is witten in the following form [ERR 10 -

| n MRS way,

the rotation period and torque of the reel notor shoukg%
be controlled in a proportional manner. Changes in rotational frequency

t he reel notorFarthebe theecreell torghenBdsien3t Betimegueheymotorhe 15

not or noi se as descri bed above. These detected changes nust then be

conver t edtovgquaaMfesthatvésiage, which are in turn fed back to the notor
driving circuit. Therefore, the torque characteristics are given
correspondi ng T8 Phé- B¥Pat i onal frequency of the reel nntéﬂ, t hus accom 20

Const ant {SSL 18 ofSakidhacRaLhebth 145, SER°ERBsRAbERE LAbR: Pon baced on
h d hbed h ref
e, B0 " BB AT D5 18" YR ekl AR LR G BB AR L L Lot on”

Power source + LsT0 _-_Z0 - codmécled tpyot hejgohl gcMOr of the transistor
QL through thegresrstor NR4.&nd i ¥ groun g 8 fu%?hgr t Nrough the

In order to express the tape tension T as a constant,

the above equation is written in the following form:
T _ MO

10 In this way, the rotation period and torque

of the :eel'motor should be controlled in a proportional
manner.

Changes in rotational frequency of the reel mbtdr,
must be detected as changes in the frequency of thé R

15 ﬁbtor noiéé as described above. These detected changes.
must then be converted to changes in voltage, which are
in turn fed back to the motor driviﬁg circuit. Therefore,
the torgque characteristics are given corresponding to
the rotational frequency of the reel motor} thus accom-

20 plishing reel motor control in which the tension servo
circuit provides a constant tape tension.

Another embodiment of the present invention based .
on the principle described above w;ll be described in
detail with reference to Fig. 11, where numeral 11.- .

25 is the reel motor driving circuit section. Power
source +B ;{



series-connected resistors R2 and R3. The base of the transistor QL is
connected to a node- of the series- 5 connected resistors R2 aniéggj and

to the collector of the transistor @ t hrough the variabl e resistgriWR .
The emtter of the transtor QL i s .connect ed2Ro-t he conmon enitter (o e
he

transi'stors @@ and Q4. The base of the transistor @ is connected £

pl ay¥ack input 10 termnal IN1 through series-connected resistor R4 and
diode Df. The emtter of the transistor 2 is grounded through a transistor
QO to be descri beg¢onpestedre theecollegsorr afistheotrapsistesn@bcthyough
through the resistor RS, together with the collector of the transis- 15

tor Q4, to the colthecE@sigtor 8l prAsis: growpdedsiurther, thrauahatheor the

t i st ted through the resi , SOAsE
ol Sotor of ' he ERAHSerbdeRil tnbsay Rl B 5r°UC N nfplet o

The b f th e , | o e B
Ihe bases of e, \ARRISAS o 43 boMeBtEa' FRPChOYE] yeZlne qfaTAgCted (o

term nal | N3gthr olgihrelltedC el st0R8CRRCANEC RSS! AhaREo2RleUL8EEeLRorand t he
series-connected resistor RS and di ode D6, respectively. The emtters of

the transistors ezhand&rigsistorc@Rethrstgh #he vagliabldedesisBorDERIDL Or
Wi th brushes Mis connected between the collectors of the transistors b

and Q6. The resisihe Riittersed fthe trahstgraQiovisrconngoted to £Re- in
fast forwarding and rew ndi ng nodes, while the resistor R2 and the variable
resistor VRl are gssmomoemitter of the transistors Q3 and Q4. The base

~ of the transistor Q2 is connected to ghe playback input
10 terminal IN1 thrbugh series-connected resistor R4 and
diode D;L The emitter of the transistor Q2 is grounded
th£0ugh a transistor Q0 to be described later. The
base of the transistor'd3'is connected through the
resistor RS, together with the collector of the transis-
15 tor Q4, to the collector of t@e transistor Q5. Similarly,
the base 6f the traﬁéistor Q4 is connected through the
registor R6, together with the cbllector of the transis-
- tor Q3, to the collector of the transistor Q6. The
basés of the transistors Q5 and Q6 are respectively
20 connected to the playback/fast forwarding input terminal
IN2 and the rewinding input terminal IN3_Fthugh the
- series-connected fesistor R7 and diode D}, and the
series?connected resistor R8 and diode Q;, respectively.
The emitters of the transistors QS and A6 are respéctively
25 grounded. The DC motor with brushes M is connected

between the collectors of the transistors Q5 and Q6.

The resistor Rl is,used for setting a motor torgque



setting the notor torque in playback. The résisStorss R and R2, and the

| A resistor VRL are utilized for 5 setting the notor driving
) the playback, fast forwarding and rew .nding nodes. Further, the
5tof s R2 and R3 are used for setting the notor speed-for the fast
forwardi ng and rew nding. The notor _shaft MS of the DC notor with brushes™,
10 for driving the reels, for‘e%énple as shown in Fig. 1 as described*
above, engages with the idler I which is selectively engaged or di sengaged
with the supply reel SR or the take-up reel TR The arrangenent of the

motor shaf] dfae tEYaPhg 2RB0ENEnBERRSHSAYS, "Wl Pe Ihe MY De such that
up the |§ﬁgr @$

they are co ed Wth géars and IS" se eci\mﬁy engaged with the

suppl y r asidRd¥ HhandeheURake8b1dRre8i 5€SPOPRY Nird Quddif Fit ational

direction of the notor shaft Ms. Alternatively, the idler I nay be sw tched
over to ettiing the maltdrbrorfte2ln plapbaski d The nessiskordrl i ke ganged
Wi th the correspondi ng operation key. In this case, since the reels are
driven byard Ral amdk dhef yarinbiepgegdstori YRbuaresatilized ifomechani sm such
as a clutch, the reliability of the tape driving 25 mechanismis .

i ncrieaseFeHHRS e IRECE: AFivigIcosperd atnotle Rigrhaghkic frstThe cassette

tape recqrder . this type.differs -24- fromthe tape yrecorder. having a

si npl e rnégﬁﬂﬁr 3b689a¥§8ﬁn§é8?i8ﬁ?eﬁn tﬁ%ft?frhagh?ké??%ﬁﬁQFﬁeﬁzectronic)
and R3 are used for setting the motor speed-for the fast

forwarding and rewinding. | . _ _QQJ
The motor shaft MS of the DC motor with brushes
10 for driving the :eels, fo:'example as shown in Fig. 1
as describéq above, engages with the idler I which is
selectively engaged or disengaged with the supply
reel SR or the take-up reel TR. The arrangement of the
motor shaft MS, the idler I and the respective reels
15 may be such.ﬁhat they are coupled with gears and the
idler I is selectively engaéed with the supply reel SR
or the ﬁake-up reel TR corrésponding to the rotatiénal
difection of thé motor shaft.MS. Alterﬁatively, the
idler I may be switched over to one of the reels bf the
20 solenoid plunger or the like ganged wiﬁh the corresponding
o operation key. | -
In this case, since the reels aré driven by a reel
motor for this purpose without ﬁsing a siip mechanism
such as a clutch, the reliability of the tape.driving
25 mechanism is increésed, and the manufacturihg ccstzis
accordingly reduced. "

The cassette tape recorder of this type differs



&~

control section. Therefore, accordlng to the l ogic circuits which
correspond to the respective operation 5 " keys, for exanple an operstion
signal of high level is selectively supplied to the input terninal
| N3 when the operation key is operated, while an operati.on signal of
| evel .is’selectively supplied to the input termnals IN1 to I N3 when the
opeﬁ&tion key is 10 - not operated. An opﬁaﬁtlon signal of stably high
| evel *is supplied to the input termnals | and IN2 in the playback node,
so that the transistors Q2 and b (the transistor Q0 is constantly on

unl ess otherw se indicated hereinafter) 15 are turned on. The transistor
QL is then weakly frcas aheardpeheetbtdarshavify a ssimpledngthanbizalpover
source (+B) voltage is supplied as a snmall voltage output to the motor M

t irough t he resi stapermRkiomseckivolt dgethatt dtofagithedlaFic nielectviond®s)and
'ground I s estab- 20 | i shed., The notor M nakes the take-up reel travel
if the forward d|rQRﬂﬁqﬂ4 sefFdoac cofBerefirrg  presPEding e thestladShar di ng,

O AN S Ol U0 li B oS 3HBRA £ (B Yrdod te%'%‘?‘fmﬁ B s
tarned on. The ”mét%r%fg&p&pgnaﬁt ag{ggmo& @g'affwft gwls &

I's turned on,” so age ou I'S Sup

mt or al ong t he V‘Hél%l‘i:i%@l&(es ggiabaedoaéaaemgae @fﬁnd\ims tdans

take-up reel travel at high“speed in the forward direc-
when the operation key is operated, while an operation

a\vj . _
signal of low level is selectively supplied to the

input terminals INl1 to IN3 when the operation key is
10 not operated. .

. An operation signal of stably high level is supplied to
the input terminals IN1 and IN2 in the playback mode, '
so that the transistors Q2 and QS (the transigtor.QO_is
constantly on unless otherwise indicated hereinafter)

15 are turned on.  The transistor Ql is then.wéakly'biased
and the tramnsistor Q4 is turned on. The power source

é\~/ (+B) voltage is_supplied'agia small voltage outpﬁt to
the motor M through the resistor Rl since a wvoltage
route of Q1 and Q4, motor M, QS5 and ground is estab-

20 lished. The motor M makes the take-up reel travel
in the forward direction, thus accomplishing .playback.

For_fasﬁ forwarding, an operation signal of high
level is supplied only to the input terminal IN2, so

25 that the transistor Q2 is turned off and the transistor
Q5 is turned on. The transistor Ql is then strongly

biased and the transistor Q4 is turned on, so that a



tion,.thus acconplishing f ast forwarding. 5 _ For rew nding, an

operf n signal of high level is supplied to only the input termnal |N3,
so t the transistor @ is turned off and the transistor @ is turned on. ,

- The tahsistor QL is then strongky2bi ased and the transistor @ is turned
on, so that along a 10 voltage route of QL and B, motor M (6 and
ground, a large voltage output is supplied to the mtor M The notor mak &g
t he suppggFreel ravel at high speed_in_the reverse direction, thus

achi evi ng®F&&i N8 ﬁ@geAEuFEuﬁpbﬁréﬁ?PiﬁﬁﬁlFﬁetﬁﬁovetﬁéséleglbhe the 15
[ th f ljed to th t t hat
o the YBHEAIeCFORRE ABPer ShPdcepBreal | FRROROFEE Mrrhas cFRg and | da
d t t at
rewin |nggkeshgcgegﬁetgggéfn%tmgx§% %ggga &QeFﬁg gﬂf@%r soLa ion includes

t he pul se sign conponents descr ove §|gna
conponentsofify thes’ 88a6HEY1 shihferuat! 262wdtaRager 05 the resi stor Rl

According to this enmbodi nent, .in order to detecf the pul se signa

conponent s IanberewihGﬂtha&ﬁf Qﬁékab.ﬂéﬁdsﬂenéﬂeofohiéﬂelf@éﬂge across the
resistor R, the 25 node of the resistor R and the collector of the

transi st bs énppslednuecbnmytﬁhéhﬂnpﬁﬁUtefﬂiﬁhnatNQZls@ft&&& ¢péation
control circuit section 12a. -26- The input termnal 121 is connected to

t he basetotnaistansQ2tds Qurnedi ofifcandt thet tsapaistof Qbeianpli- fier 163

t hrough t he [err] capaci tor DC whi ch
turned on. he transistor Q1 is then strongly biased

and the transistor Q3 is turned on, so that'aloné a ~
10 voltage route of Q1 and Q3, motor M, Q6 and-ground; a
large voltage output is Supplied to the motor M. The
motor makes the supply reel travel at high speéd in ;he
reverse direction, thus achieving rewinding.
As is apparent frpm the above description, the
15 resistor Rl determines the amount of‘cufrent supplied
to the motor M, that is, the torque of tﬂe motor M
(especially for fast forwarding and rewinding). Since
the current waveform of the motor M in rotation includes - | L;}
the pulse signal compoqents described above, the pulse
20 signal components may be regarded as the voltage drop
across the resistor Rl.
According to this embodiment, in order to.detect
the pulse signal components in the current waveform,
based on the voltage &hange across.the resistor Rl, the
25 node of the resistor Rl and the collector of the
" transistor Q1 is connected to the input terminal 121

of the rotation control circuit section 12a.



constitutes part of the differentiator 162. The base 5 of the transistor
017 is connected to the power source +B through a resistor R30 and is =
grounded through a resistor R31. The emitter .of the transistor QL7 i LF>
grounded. The collector of the transistor=Q% s connected through a
resistor R33 to the power source +B 10 through a resistor R32 and to a
basé>f a transistor QL8 which constitutes part of a swtching section 164.

{hereof i s connected { 308 Ageseotermiaaicisr’ i eRosaeedohe  the pase SF
connected 11 15 o IEpEEIska! 19 aﬂighnasgamapeg'égguq#iéxgén&# Lhe

base of a transistor cons e conparato ransrt stor

|5 connected 10 adigangley! GhrGkn! ‘EhE CgiEdalonbiat ﬁﬁécfkéfubé  wh the_
emtters thereof 20 are co nly connected throug resi stor

ground. The CO'|e%bﬁ&%i%htbgeEE&%“&ESEﬁéSdQE!eEQHEESEQQ 192EheTHQWSésé0UVCE
+B through resistors R36 and respec- tively. The base of the

transi stor QB0 i soforhecteadnisistbe QLValikecbanatctald b the powenbsGurce

resistor VR2 of a 25 - series circuit consisting of a resistor R18, the
variabl e resistor +BRzhaodgh mesesistoRlB30candeisegroundednthheughvar
source +B and ground. -27 - The col-lector of the transistor @ is

connected to the B&§é569ranﬁﬂansWbﬁoFmeﬁterhpéugheat25n§¥$§¢§dQIZE&ShaV|ng

a polarity as shown in the figure and constitutin
.p _ y grounded. %e collector of the" g:ansxstor Ql7 is

T\~; ' connected through a resistor R33 to the poﬁer source +B
16. through a resistdr R32 and to a base of a transistor Q18
which constitutes part of a switching section 164.

The emitter of the transzstor Ql8 is dLrectly
grounded, while the collector thereof is connected to a
node of a resistor R34 and a capacitor ICl connected in
15 seéies to form the integration circuit 165 and to the
base of a transistor Q9 constituting the comparator
166. |
The transistor Q9 is.connected to a transistor Q10
to form a differential circuit, and thé emitters thereof
20 are commonly connected through a resistor R35 to ground.
The collectors of the transistors are connected to thg
power source +B through resistors R36 and R1l7, respec-
tively. The base.of the transistor Q10 is connected to
- the movable terminal of the variable resistor VR2 of a
25 series circuit consisting of a resistor R18, the variable
resistor VRZ and a resistor R19, connected between the

power source +B and ground.



. of the level shift circuit 167. The emtter of the 5 . transistor Q|
ﬁ;rectly grounded, and the collector thereof is connected to the:-power

(ge +B. through a resistor RO and to the base of a transistor QL2 which
constitutes part of the buffer ci+@#t= 168. The collector of the transistor
QL2 is directly connected to the 10 power source +B, and the emtter
thereof is grounded through a resistor R20 and is al so-grounded through
series circuit of a resistor R21 and a capacitor |C2 which constitute an

i ntegration citheuPlieFtor ffddhe Srangdstex Q94 sreenagetede toapacitor | C2

15 I's connected yo the base of g_transistor 3 constituting part of a
filter ci ibtasf?(ﬁ’f{ ﬁr&?@l’i‘s&@ltpgs‘pj&n g és%?P@FsdPe?QeaﬁH’lRZ& The base

Col | cot oF A RERegr HasdmYe AR, oplm fi” s FiG08R: snachnpbidheands
resi stor g3g4 oEenaMiehn g%i?q§§§&gﬁgqég§5.Cﬂ§hbseﬁgggg§tggo%ﬁﬁa node of

t he seri ed-connected resistor t hr ough "a™~capaci C2 and is

gr ognded tiraneigtor QA 9ls0d iRt 1T rOndedl, ahdl Reet E%%i’g?ftteﬁe(?” i s

connected to 25 the base of the control transistor reel notor
driving chereof diaciconnetteidhtoudhedpoweirpsburee+s kalrobgh and a resistor
R26 of the reel notor rotation -28 - control circuit section 12a. The

base of wesisdor KO andntiostthie Basies ofr autadanstistorgla whicks- connect ed
resi stor R27 and capacitor PC which constitute a phase
constitutes part of the buffer circuit 168. .The collector

" of the transistor Q12 is directly connected to the ~
10. power source +B, and the emitter thereof is grounded
through a resistor R20 and is also grounded through a
series circuit of a resistor R21 and a capacitor IC2
" which constitute an integration circuit 169.
A node F of the resistor R21 and the capacitor IC2
15 is connected to the base of a transistor Q13 constituting
part of a filter circuit 170 through series-connected
resistors R22 and R23. The base of the transistor Q13 .
is grounded through a capacitor FCl, and the collectof 1‘/
thereof is connected to the power source ¥B through a
20 resistor R24. The emitter of the transnstor Q13 is
connected to a node of the seried-connected resistors RZZ'
and R23 through a capacitor FC2 and is grounded through
a.reéistor R2S5. .
The emitter of the transistor Ql3 is connected to'
25 the base of the control transistor Q0 of the reel motor

driving circuit section 11 through an output termi-

nal 171 and a resistor R26 of the reel motor rotation
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conpensating circuit 172.-The emtter of the transis- 5 tor QO is
grounded t-hrough a resistor R28 and the coll ector thereof is conne
the emtter of the transistor 2. The rotation control circuit s
differen- tiates at the differentiator 162 the notor noise conpo
showr in*(a) of Fig. 12 which appears at the resistor RL of the
driwkng circuit section 11 described before. The differentiated output is
anplified at the anplifier 163. Thus, thé’@@fférentially anplified out put
shown in (b) of Fig. 12 is obtained. On the 15 right of Fig. 12 the
wavefornms at a |ow rotational frequency of the notor Mare shown. The

dfferentially ambhbrsf QU RARIL N2AU0N thiCHakk! 68! Ble Wont S and

the integration crrcul orm an out put having a sawt oo

waveform as showarhfis{StoPfQo £ grodrided khroubhi & sawibectbsflevba@formis
converted to a rectangul ar ‘waveform at the conparator 166, as shown in Fig.
12(d). The rectangesistoavrR2Pprand scapavitidre ®Q ohiiich censabgyutaravphaser m as
shown in Fig. 12(e) through the level shift circuit 167 and the buffer .
circuit 168 25 compenagting apizendt tlh2. The emisteshpf: ther turrsi®y i s
used when it _is required, to shift the output |evel ther gf. The

rect angul ar wavef 5PF R9 A3 FFoRRAR threndh 2 mmhéﬁ waBes 5R®h as shown
ih (f) of Fig 12 at circ

saw-t oot hed - ‘Z'@lig%ieg]zgl?%?% ?H te v. tﬁle%?.th ? g#ggﬁsggg%g%%tic

transistor Q2.

C
C

: The rotation control circuit section l2a differen-

tiates at the differentiator 162 the motor noise component

10  shown in (a) of Fig. 12 ﬁhich appears at the resisfor Rl
of the reel motor d;iving circuit section 1l described
before. The differentiated output is amplified at the
amplifier 163. Thus, the differentially amblified
output shown in (b) of Fig. 12 is obtained. On the

15 right of Fig. 12 the waveforms at a low rotational
frequency of the motor M are shown. The differéntially.

S amplified output passes through the switching unit 164

and the integration circuit 165 to form an output
having a saw-toothed waveform, as shown in (¢) of -

20 Fig. 12. This saw-toothed waveform is converted to a
rectangular waveform at the comparator 166, as shown in
Fig. 12(d). The rectahgular waveform is converted to
the réctangular waveform as shown in FPig. 1l2(e) throﬁgh

the level shift circuit 167 and the buffer circuit 168
25 acting as an inverter. The level shift circuit 167 is
used when it is required to shift the output level
thereof. The rectangular waveform is again converted to
a saw-toothed wavéforﬁ as shown in (£) of Fig 12 at the
integration circuit 169. The output of the saw-toothed .



of -12 dB/oct at the filter circuit 170 to produce a- DC current of constant
| evel As shown-in Fig. 12(g). Wen the rotational speed of the reel -notor M
5 [ ases,the pulse rate shown in (a) of Fig. 12 increases, so that
the co ant Ievel of the DC current produced fromthe filter circuit 170
may increase as shown in (h) of Fig. 12. This DC current nay be detected- .
because changes 10 in frequency #4 conmutator noise corresponding to A
changes in rotational frequency of the reel notor are detected as changes
in the vol vagefbrmelis filté&edaa'wra eiltér wmﬂ-&eebﬁsﬁlﬁ contr ol

transistor Q0. pb &Q%;ﬁe‘;t on?r VI n%gércyl 1%23;0 the 15 phase |

conpensat i ng circurt can e accorrp % fat the torque
i n proportPencerrent %tmmatﬂlpbrl@debfas hvéumellmﬂtxx- M3 @& konst ant, . t hat

i's, the tensi Omeﬁvﬂ:&lf&t&hm rehSed Nor rARl UL md ' e const ant
tapegenswn Al VG 1. A rotat{fog control device for.a DC
i

ot or” wi t h%?ﬂ%ﬁ%%st‘b‘h‘br?‘&?@ ratgihom iinn e k8¢ H2 the DC notor with
br ushes ani:hMeéprsdetmtlﬂget&msﬁrﬁtImwmbt'&m Dl duie-dnE notor by
detecting ' corpenent . d ent wavef orm of said notor
drivi ng cﬁ‘&%f?yé d;&"g{]glji'en fn)gPae!f:ocn ro ﬁgfal%\ﬁ‘?fg‘”% %vel
correspond#ﬁgshm ngl tr) ref Fig. SkR d puI se signal conponent for

controlling therhis DC current may be detected because changes
10 in frequency of commutator noise corresponding to
changes in rotational frequency of the reel motor ' 1;;
are detected as changes in the voltage level. If
. this DC current is supplled to the control transistor
Q0 of the reel motor driv1ng c1rcu1t 11 through the
15 phase compensating circuit 172, control can be
accomplished such that the torque in proportion to
the rotation period of the reel motor M is éonstant,
that is, the tension servo circuit controls the ,

reel motor to have a constant tape tension.

3
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nmotor driving circuit in response to said contr A devi ce
as clainmed in claiml, wherein said control ﬂg“ﬂ@ E“ﬂrwuﬁneans has
smntchlng circuit which turns on when the puI nconponent

becomes zero and a logic circuit. which causes the 15 driving C|rc
stop-the rotation of said nmotor in accordancg whth an on si gnal from-=said
swihehing circuit. 3. A-device as clained in €laim1, wherein said contro
si gnal obtai ni ng neaggaAmMg:udes a gate circuit 20 which prohibits the
passage of said pul se signal conponent when the pul se period of said pul se
signal conponent becdnes WBongtatiloan contrelctiesiicecdori EEDC4motoA whERt i on
control device as clainmed in any one of clains 1 to 3 further conprising a
tape 25 travel djsplaynE@@H<m¢m@Wﬁ§ﬁn8nelmaGQradriEtngneiQCEéﬂ ficrothiéng to
sai d pul se signal conponent. . -31- 5. Arqtation control device for DC
notor with brushes, §¥Hﬁ& ayth §§uﬁ§P§|ﬁB€f§P§n§e§9¥|Qéﬂeﬁﬁih8rth%rence

"' £y i 5o S8 B R SRl °
Lape recorder o4 gk B Aol kg UTCY Lok apfbeat e oS
controlling the DC ¥ W&-ﬂ%hi%uﬁ@‘inkﬁ& obtaining a control
| signal having a level corresponding to a pulse rate
ija of said pulse signal component fér_cdntrolling the
motor drivingcircuit in response to said control
10 signal. |
2. A device as claimed in claim 1, wherein said
coﬁtrol signal obtaiging means has a switching circuit
which turns on when the puise signal comfonent 'level_
becomes zero and a ldgic,circuit which causes the
15 driving circuit to stop the rotafion of said motor
in accordaﬁce with an on signal from said switching
o - eircuit. o
N~ 3. A device aé claimed in claim 1, wherein said-
control signal obtaining means includes a gate circuit
20 which prohibits the passage of said pulse signal
component when the pulse period of said pulse signal
component becomes longer than a predetermined timé.
4, A rotation control device as claiméd in
any one of claims 1 to 3 further comprising a tape
25 travel display section which includes an LED energized
according to said pulse signal component. |



10 section which includes a counter for counfTﬁ§;§§Td‘pufse—ngnal
conp t, and nmeans for sw tching operation pe recor-der,
sai d s having a setting unit which smﬁtchgﬁ ’4’ ﬂﬂﬂ@ nodes, neans

for ring the output of said counter and 15*the a|d setting
unit, d neans for swtching said qperatlon nodes i.n accordance with an -
I dentified output of said conparlné neans. 7. A tape recorder as cl ai medw”

3

count or sgst | o PEEpERPRGeEREeR, gﬁﬁs?y@%c?b‘)&o%‘)””%%&mte? of sai d pul'se

Sional cogpazgal, subs%gntﬁalﬁyr 952hbaB168R60k ARULGeLar a DC motor with

brushes, conprising: a iving circult 1 ncluding neans for receiving

DC pover #aghpreredeAgolthVilll 85082 askoabed 2! #1 sai-d driving
circuit including swtching neans for ON OFF contro the 8r|V|ng signal s

to the DO5naleone det astinbgifftedsbycPipuedst 8 &audfarraha/oéﬂ ving circuit,

for providing a commutation pul se signal 10 conponent of current flomﬁng
through sbydFiguvesdfilvand 4Br ofii theoassbdpanydng deawdinger. generating, in
response to said comutation pulse signal conponent, a reference pulse

si gnal ha®kng & Bapeoveconger nnaﬁudhasnerﬁﬂlmmﬁorpunﬂmdhﬁusﬂusConnutatlon

pul se signal conponent;
for driving the tape reels and a rotation control

device as claimed in any one of claims 1 to 5 for

controlling the DC motor comprising a tape counter ' A

10 section which includes a counter for counting said
pulse signal component, and means for switching
operation modes of the tape recorder, said means having
a setting unit which'switches said operation modes,
means for comparing the output of séid_counter_and

15 the output of said setting unit, and means for switching
said operation modes in accordance ﬁith an identified -

cutput of said comparing means.

7. A tape recorder as claimed in claim 6, further )

comprising a display section connected to the tape
20 counter section including a counter for counting the -

number of said pulse signal component.
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a gate circuit for.gating'the comutation pul ent fromsaid
detecting -means, said circuit being gated in ow m; I,gﬂgﬁjﬂ ref er
pul se signal so as to be open during the peri eren%?E%?Lse

signal; and neans coupled to. an output of said gate circuit, for \d
generating a control signal for rendering said swtching nmeans O said
mot & dri ving circuit “OFF, when no comutati o B2 se S|gnal conmponent

25 th h [ at.i an .contr deyi ce
D oo PN S 9% Sl o B 8 R0k, SB¥howashai ng
to a pulse rate of thémishasatdompniwing:isi gnal conmponent. 30 10. A
rotation control device acgQigtidio : vﬁég %h%gu%%eﬁﬁbguﬁi hSRdg" bRA means
1S Cl ose en _there

COI’T'pI’I ses a sw tchi ng ci rcuit Nno cofnmut ati on

pul se signal conponent? recgiying BY pomer. god P@GNﬁﬂé§Stéréﬁl§8tEmsnélssﬁbd
switching 35 cirduit deird mmoaiamgmadmvmgl cilrgidl. includdidg- 11. A

eel motor of a magnet cf‘f%pe #Dﬁcorff Folt /RS U8Rkl OB Fb Ot gl | |
neans for detecting 5 sigpadg BC gomedent in the current wavef orm of
the motor driving ci rcunt,deadaéﬁml&efaﬂs,ceehb%h' B9 8356 HBLBL dLivAng
circuit according to t@grq%hsc%%% %rov1d1ns a commutation pulse signal
_ 10 component of current flow1ng through said motor
- : driving circuit to said motor;
means for generatzng, in response to said
commutation pulse signal component, a reference
pulse signal having a period longer than the normal
15 period of the commutation pulse signal component;

.a gate circuit for gating the commutation pulse
signal component from said detecting means, said
circuit being gated in response to said reference
pulse signal so as to be open during the period of

20 the reference pulse signal; and |

means coupled to.an output of said gate circuit,
for generating a confrol signal for rendering said
switching means of said motor driving circuit OFF,

o when no commutation pulse signal component passes
' 25 through said gate circuit. _

9. A rotation control device according to claim 8 -
wherein said control signal has a. level corresponding
to a - pulse rate of the commutation pulse s:.gaal

. component. .

30 10. A rotation control device'according to claim 9,
wherein said ‘rendering means comprises a
switching circuit which is closed when there is no
commutation pulse signal component, .and a logic

~ circuit, coupled to an output of said switching
35 circuit for generating said control signal.



si gnal conmponent, wherein said controlling neans';\\‘Mf\\;~ﬁgaﬁ§“iIFTor L
producing a control signal to control the notor drﬁ’mgg ﬂ that the -
t orggre~of said DC notor [err] is proportional to the Ik gﬂmbd 4

=

) thereby in its intended use maintaining the tension *f *a magnetic
ven by said DC notor 15 sups%gnLially constant. 12, A rotation
cont devi ce according to claim11l, "Wherein said controlling neans
conprises _a tape counter section which includes a counter for counting said
pul se si gldis cdnpotationssanirahs degiceofieFor| Phgmodorofdfhti on nodes of a
tape recomi@ishesiiti tiehdled €Dk Q8@daBEahe Ralngosopebfi &g unit which

swi tches sai d qperation_node means _fLok.cqnparing the output of said

count er aﬁ?sfﬁ§13Ut53f 5F¢s§? rs@???ﬁés%ﬁ%f, and neans for switching said
oper ati on nodes motgrcdrdyang eirenil,meandcforf deteobipgt of said

conpagi Ng .MRA%e kignfl’ QbAbbREnt0Rh! ChelBUkFenCHALEEREMt 9eCtRLM 11, and

12, further conprising a tape travel display section_which-.includes an LED

ener gi zed 008y frdying sirguiilsand geanrscERpoReRtroddingsard, ot ati on

control daites AGNHfigN@ikreuiltyaedording abnthéldesedBedupubee conprising a-

di splay section for conngpting_to a tape counter section including a

counter fé&f ﬁ°ﬂ§°Pﬁg Hunber of said pul se signal conponent. :
wherein said controlling means comprises means

10 for prdduding a control signal to control the
motor driving circuit so that the torque of said DC 77
motor -whiel-is proportiénal to the rotation period
thereof,; thereby in its intended use maintaining the
tension of a magnetic tape driven by said DC motor .
15 substantially constant.
l12. A rotation control dévice according to claim 11,
wherein said controlling means'comprises a tape -
counter sectioﬁ which includes a counter for counting
said pulse signal component, and means for controlling
20 operation modes of a tape recorder, said last-mentioned
means having a setting unit which switches said
operation modes, means for comparing the output of
said counter and the output of said setting unit, and B
means for switcﬁing said operation modes in accordance K_)
25 with an identified oﬁtput of said comparing means.
13. A rotation control device according to claim 11,
and 12, further comprising a tape travel display
section which includes an LED energized according
to said pulse signal component.
30 14. A rotation control device according to
any one of claims 11 to 13 further comprising a
display sectipn-for connecting to a tape counter
section including a counter for counting the number

of said pulse signal component.




