CONTRCOLLI NG APPARATUS AND METHOD OF CONTROLLI NG TRACKI NG FOR TAPE- SHAPED
RECORDI NG MEDI UM BACKGROUND 1. Field of the Invention The
present invention relates to a controlling device for a tape-shaped
recordi ng nedium and a tracking control yrethod for a tape-shaped recording
medi'um More particularly, the present invention relates to a controlling
device for a CONTROIAING APPARAAIUS) ANBAVETHOM (DR CONTROLAJ NS TRAGCK ING FOR
for a tape-shaped rgecording nmediumfor controlling the relative speed of

the tramrape-SHAPEDD RRCORD NG MED M ped recor di ng nspfun1and t he
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peri pheral speed of a rotational drum ° 2. Ba round of th

| nvention Recordi ng and/ or recordi ng apparatuses such af06ls gi®®rRY

audio tape recorders and external storage devices for conputerasozgq‘ "
- BACKGROUND e

1. Field of the Invention

The present invention relates to a controlling devicé for
a tape-shaped recording medium and a tracking control method for
a tape-shaped recording medium. More particularly, the pnesent
invention relates to a controlling device for a tape-shaped
recording medium and a tracking control method for a tape-shaped
recording medium--for controlling the relative speed of the
transporting speed of a tape-shaped recording medium and the
peripheral:speed of a rotdtional drum,

& .

2. Background of the Invention

Reco:ding'and/or recording apparatuses such-as digital audio
tape reéorders and external storage_ devices for conputers
employing magnetic tape as a recording medium for storing audio
data or computer data afe well known. In these apparatus, a
magnetic tape is wound hélically'or ﬁrapped éround the outer
peripheral of the rotary drum to an angular extent of 90°. In

this condition, the magnetic tape is transported and the rotary



enpl oyi ng magnetic tape as a recording nediumfor storing audio data or
conputer data are well known. In these apparatus, a nagnetic tape is
wound. helically or wapped around the outer peripheral of the rotary drum
to an angular extent of 90. In this condition, the magnetic tape‘is
tragsported and the rotary . 2 drumis
rotati onfrpp dsi vedatignad Iyedniverh giisdéndiaspldat high denpieeddatat he
magneti c tape by a head of the rotary drumin a helical scanning nethod.

I n this reserdedt ont tdeaimhgufe ttihve taptearby dr bad ledi ehey erottaacordewin ohnt e
magnetic tape T a plurality of tracks TK[err],TK[err] inclined relative to
t he prochelliegldiscanniiog afetihal .magnetic tape T, as schematically shown in
FIG 1. In FIG 1, alternate tracks TKA TKB are formed and recorded by

magneti ¢ headgnA ik Foadeli | 1A WA Ql@Tdr JEREN roLEPFCHIYEY - theFeSEre
tracks TKA, TKB have opposite azinuths. Information signals ATFl, ATF2 for
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ot or an%aggnkﬁogstg%hematically shown in FIG. 1. In FIG. 1, alternate
tracks TK,,TK; are formed and recorded by magnetic heads A and B
build in the rotary drum, respectively. -These tracké TK,, TKy
have opposite azimuths. Information sigﬁals ATF1, ATF2 for using
an automatically tracking control (hereinafter réferred ATF
éignals) are recorded _ih predetermined positions as ATF
(Automatic Track Finding) areas of each tracks. These ATF
signals ére_used to a tracking control which is performed the
tracking opération to control a capstan motor and control the
transportation speed of the magnetic tape T. In the éonventional
digital audio tape recorder, the tracking control is executed
according to detection signal of these ATF signals.

In the other tracking control, which is used in the
external storage device, it is used a signal recordedtin the
predetermined position of the track which is a‘syﬁc signal such.
as a block sync signal.. In the external storage device, a

plurality of block data is recorded in the tracks. It is used

the block sync signal to the tracking control which is positioned



transportation speed of the nmagnetic tape T. In the conventional digital
audi o tape recorder, the tracking control is executed according to
detection signal of these ATF signals. . In the other tracking
control, which is used in the external 3torage device, it is used a signa
recorded in the predeterm ned position of the track which is a sync siPnaI
such asth Brodowsghend pealition of theckrackar JHeretprafteryithe glgna
plurality of block data is recorded in the tracks. It is used the block
sync si gne¢ordedhént thekpngdeserminedhipolslitd opooift itheedtrack is referred

3 at the lower end position of the tracks. Hereinafter, the signal

recor deda i PATRes pgrdt er Durdadgp erepiriodn cdfi onhe theama gne trief dreaads mudiThe
signal. During reproduction, the magnetic heads nust be accurately scanned

the tracksc@fatoeymegashnied tee dracks bitether aplgndt i@ntdpé wsed thetHATF
signals, it is neasured tinme or period fromthe rotary drum positioned at
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TATF signal, and e measured time I's conpared  wth the reference val ue.
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to the magnetic head arrived to the pattern 6f the TATF signal,
and the measured time is compared with fhe reference value. An
error .component as the compared result become to a servo error
information. The transportation speed of the magnetic tape T 1is
controlled to controi the rotational speed of the capstan motor
which is transported the magnetic tape according to the servo
error information. In other words, it 1is adjusted to the
relativéivelocity between the rotational speed of the rotary drum
and the transportgtion speed of .the magnetic tape by the
adjustment of the transportation speed of the magnetic tgpe SO
as to obtain disable tracking conditions.

For example, as shown in FIG. 2(a), the phase position of
fhe rotary drum is faken to be the reference position when the
magnetic head HD is in the position shown in FIG. 2(5) with
respect to the track TK on the magnetic tape T. A time Ty when
the rotational drum is in the reference phase position may then
be detected by, for eiample, adopting a construction where a

pulse signal is generated from a pulse generator (PG) provided



controlled to control the rotational speed of the capstan notor which is
transported the magnetic tape according to the servo error information.
In other words, it is adjusted to the relative velocity between the
-rotational speed'of the rotary drum andg the transportation speed of
the ‘'magnetic tape by the adjustment of the transportation speed of the

magnet | CaEaQeﬂfﬁ'm ﬁét&? PQI-ai'BtQﬁéﬁbfl&réfktr{‘ﬂgcﬂ'i‘@'f-é@Qﬁy drum, E®'the

exanpl e, as shown In (a), the phase position of the rotary druntls.
pos 11 on® Eﬁo&n'tﬁr%nefttag E?t%‘*%?h%%%ﬁ?ctpﬁo TR0 bR Rl ?. c
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where a pul se signal is generated froma pul se generator (PG provrded
4 at a Uﬂﬁﬁrﬁthm$6@er?aFP§ﬁMW5/ﬂ??@?nﬁhﬁh§34ﬁ%H@KdPB$ tegles thee
when the rotating rotary drumis in the reference phase position. After
this, theigngderiadterad oy dheeTATR cimnala@s tha renrodugirg i datapetiie
scans the track TK and detects the signal pattern for the TATF signal as
t he reprsdmdinggofawhichhiés taken as the time Ty. The time necessary from
the-time'Tj to the time T, is taken as Ty, as shown in FIéS. 2(a)
and 2(b). |
The time necessary from when the rotary'drum is in the reference
phase position to when the signal pattefn for.the TATF signal is
detected i.e. the time for the magnetic head HD to obtain
preferable tracking conditions with respect to the track TK so
that the head is tracing the center of the track TK is measured
and set-up beforehand as the reference value. Desirable tracking
conditions are therefore obtained when the measured time T
coiﬂcides with the reference value. On the other hand, when the
time T, and the reference Value are compared and a difference.
exists, a tracking shift proportional to thi‘s difference is
occurring. Servo control can then be executed so as to remove
this difference by influencing the transportation speedzof the
magnetic tape. However, with the tape recording and/or
reproducing apparatus described above, the position of the

-average height of the tracks formed on the magnetic tape changes

for various reasons. In FIG. 1, conditions are shown where the



timng of which is taken as the tinme T[err]. The time necessary from the

time T[err] to the tinme T[err] is taken as T[err], as shown in FIGS. 2(a).

and 2(b). The tinme necessary fromwhen the rotary drumis in the reference

phase position to when the signal pattern for the TATF signal is detected
the time for the magnetic head HD t o obtain preferable tracking
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However, wth the tape recordlng and/ or reproduci ng appar at us
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formed on the magnetic tape changes for various reasons. In FIG 1,

condi ti ordi Bferetoweaniomentthe For example, when ‘the portion for the

position of the average height of the each of the tracks TKA and
region AR2 is recorded by a different recorder after the portion
for the region AR1 of FIG. 1 has been recorded, the position of
the average height of the tracks often changes as shown in FIG.
1 due to the difference in mechanical condition between the
recorders. In case where'the magnetic tape with tracks shown in
FiGI 1 is reﬁroduced with a servo operation using a tracking
control method, these changes cause extremely undesirable
results. Namely, the time Tg, which is a time from when the
rotational drum is in the reference phase position to when the
signal pattern for the TATF signal 1is detected, changes
significantly between the region AR1 and the region AR2. For
example, when the reproduction is shifted to the region AR2 from
the region AR1 for which desirable tracking control is being
performed by comparing a certain reference value wffh the
measured value Ty, the measured value T, will thereafter include
the time corresponding to the variation Ah in the height position

as an error for the previous reference value. The tracking

control is therefore then exerted toward out of control, by which



TKB on the magnetic tape T has changed by Ah in regions ARl and AR2. This
may occur for various reasons such as tenperature differences during
recor di ng, differences in nmechanical conditions in discontinuous
recording or recording using different equipnent. For exanpl e, when the
portion for the region AR2 is recorded H@ a different recorder after the

portion tﬁ@rrkﬁﬁoﬁﬁﬁﬁﬂ%-%ﬁ%dﬁ Fite ishastbeesrheear dad dé%hF%ﬁtié@ﬁ18ﬁ
t he average height of the tracks often changes as shown in due to
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between the region ARL and the region AR2. For exanple, when the

reproduceass o o fanppnatunefebgreqonRing: nﬂ/pWenanyqﬂu¢¢ugf@@mnhten
desirabl e tracking control is being performed by conparing a certain
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will thereafter include the tinme corresponding to the variation [err]h in
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tracking control is therefore then exerted toward out of control, by which
back to the point where the reproduction became impossible and
a new reference value ié measured, the tape is then rewound again
and tracking control can be carried out using the new reference
value. However, this considerably delays the reproducing
operation. With devices that playback music data or moving image
data, 1.e. an apparatus or devices that demand immediate

reproduction, this kind of re-try operation cannot be carried out

and the above kind of tracking control method may not be adopted.

It is therefore an object of the present invention to
provide a tape-shaped recording medium controlling apparatus
which resolves the above mentioned problem.

It is another object of the present invention to provide a
tape-shaped recording medium tracking control method which

resolves the above-mentioned problem.



6 the reproducing error rate is deteriorated and data correction and the
reproducti on becone i npossi bl e. The above-nentioned tracking servo
nmethod is therefore extrenely ineffective against variation in the
position of the average track height. In jhe case of an apparatus for
recordi ng and/or reproducing conputer data, when reproduction becones

I npossi bl e duadcorrgitton the phes@rsi tnoentionhe wverage st rmekvheedhta,
the tape is rewound back to the point where the reproduction became
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recordlng medi um control i ng ap%aratus

recording medium. controlling apparatus includes a
rotational drum, a tape traﬁsporf mechanism and a controller.
The rotational drum is provided with ét least one head. The tape
transport mechanism is for transporting the tape-shaped recording
medium at a prescribed speed. The controller is for controlling
the relative speed of the transporting speed of the tape-shaped
recording medium by the tapé transport mechanism and the
peripheral speed of the rotational dpum. The controller compares
a value of measured time duration, which is from a time wheﬁ the
head passes a reference phase position of the head within one
rotation of the rotational drum to a time when the head starts
to reproduce information for controiling the transporting speed
recorded on the tape-shaped recording medium, with a reference
value, and controls the relative speed on the basis of the
comparison results. The controller also défermines whether or
not a difference between the value of_meésured time duration,
which is from the time when the head passes the reference phase

position of the head within one rotation of the rotational drum

to the time when the head starts to reproduce the information for



whi ch resol ves the above nentioned problem It is another object of

the present invention to provide a tape-shaped recording nedlun1track|ng
control nethod which resolves the above-nentioned probl em

7 According to the present invention,-there is provided a controlling
apparatus for a tape-shaped recordi ng ned1un1having I nformati on signals

and i nf %Gﬁtcgwnfﬁrg GEHY Ok Ah 880 Bengt éﬁeée%%egdaae% ofhd h@atépéhﬁﬁéﬁed
recordi ng. medi um being recorded on a plurality of oblique tracks on the
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rotationa rum -a ransport nmechani smand a contr

rotational drum.i prOV|ded mnth at | east one head. The tape transport
mechani sRFSEd éﬁ Tlng t he tape-shaped recording nediumat a
prescri bed speed. The controller is for controlling the relative s eed of
t he transport ASGESEHAE ofOt Hd e REeEPRbedNVEBLSPHI ndHRHE uAkShPERE
transport mechani smand the peripheral speed of the rotational drum The
cont r ol | methothafesontrodlingotraskingstor iantapershaped vacondines memhiym
ti me when the head passes a reference phase position of the head within
one having information signals and information for carrying out

tracking control of the tape—shapeﬁ recordipg medium being
recorded on a plurality of oblique tracks on the tape-shaped
recording medium. This method involves comparing a value of
"measured time duration, which is from a.time when a head passes
a reference phase position of a head within one rotation of a
rotational drum ﬁrovided with at least éne head to a time when
the head starts to reproduce information for carrying out
tracking coﬁtrol recorded on the tape-shaped recording medium,
with a reference value, determining whether or ndt the difference
between the value of measured: time duration, which is from the
time when the head passes the reference phase position of the
héad within one rotation of the rotational drum to the time when
the head starts to reproduce the information for carrying out
tracking control recorded on ‘the tape-shaped recording ;edium,
and the reference value falls within a prescribed range - and
controlling the felative speed of the transporting speed of the
tape-shaped recording medium and the peripheral speed of the

rotational drum on the basis of the comparison results when the



rotation of the rotational drumto a time when the head starts to
reproduce information for controlling the transporting speed recorded on

t he tape-shaped recording nedium with a reference value, and controls the
relative speed on the basis of the conpagjison results. The controller also
determ nes whether or not a difference between the val ue of nmeasured tine
dur at i on,detetrcined Fesult hfallsewibbibnt bhehpadspatbed trhegeef er ence phase
position of the head within one rotation of the rotational drum to the

time when the Awask@idgt $ot CtHeppeduentt Nimvartiorm! i thefer is provided a
8 controlllng the transporting speed recorded on the tape-shaped recording

medi um 1 Sl yahsierd il d Scapid-Nihed ReRbiid 1es M, having
Accordlng to t he present I nvention, there is prOV|ded a nethod
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conparing a value of neasured time duration, which is froma_ tinme when a

head pasdukirallby QRrvkanted LTaRES ih e fapesshaned resar diRamshiu. o

The controlling device includes a rotational drum, a tape
transport mechanism and a controller. The rotational drum is
provided with at least one head. A tape-shaped recording medium
is ”wound around the rotational drum. The head records
.information signals and information for carrying out tracking
control on the tape-shaped recording medium by the hgad and also
reads out information signals and information for carrying out
tracking éontrol recorded on the tape-shaped recording medium.
The tape transport mechanism is for transporting the tape-shaped
recording medium at a prescribed speed. The controller is fof
controlling the relative speed. of the transporting speed of the
tape—shaped recording medium by the tape transport mechanism and
the peripherél speed of the_rbtational drum. The controller
compares a value of measured time duration, which is froﬁ'a time
when the head passes a reference phase position of the head
within one rotation of the rotational drum to a time when the-
head starts to reproduce a signal for carrying out tracking

control recorded on the tape-shaped recording medium, with a



rotational drum provided with at | east one head to a tine when the head
starts to reproduce information for carrying out. tracking control recorded
on the tape-shaped recording nmedium wth a reference val ue, determ ning
whet her or not the difference between thg,value of neasured tine duration,
which is fromthe tinme when the head passes the reference phase position
of the ke&erenice vadue,r anal iconteolisheheotrallaeide €peedt ont ihet basisherd
the head starts to reproduce the information for carrying out tracking

control kaeOkdREa®l sbnertaii® tshapatle '@ H NG rMAdite n i Y whitt HeYf @renet
value falls within a prescribed range -and controlling the relative speed

of .the tra t d
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I nventi on, there is provided a ,controllin s for a tape-shaped
recor di n§OFddiloR ofailtfy heaf JiehinPRe & ibﬁl ﬁfEPﬁBY?BﬁtEBPa&aprth

out tracking control of the tape-shaped recordi ng nedi um bei ng recorded on

a pluralto ythe Ei@ﬁtﬂaepré@ﬁshﬁﬁQhé upe- sRape@ rosisiedi Hyf opmathen for

carrying out tracking control recorded on the tape-shaped
recording medium, and the reference value Tfalls within a
prescribed range, and further controls the relative speed on the
basis of the comparison results when the determined result falls

-within the prescribed range.

FIG. 1 is a view illustrating a change in the average height
of tracks on the magnetic tape;

FIG. 2(a) and FIG. 2(b) are views illustreting a tracking
.control operation employing an information signal for-tracking
control, wherein FIG. 2(a) is a view showing the relationship
between the megnetic'head and the tape tracks and FIG. 2(b) is
a timing chert illustrating the tracking control operation;

FIG. 3 is a block diagram showing the essential parts of the
structure for a recording and/or repfoducing apparatus of an

embodiment of the present invention;



The controlling device includes a rotational drum a tape transport

mechani smand a controller. The rotational drumis provided wth at |east
one head. A tape-shaped recording nedium is wound around the ‘
rotational drum The head records information signals and information
for ‘carrying out tracking control on theqape-shaped recording medi um by

the head and @1%g 4@AISOU (#) ¥ &BEIPIMS| AN S N $ P4 EBAEOBhEOEervo

carrying out tracking control recorded on the tape-shaped recording
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recordin l'umat a prescribed spe he cont er Is r —controlling
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rotational drum The controller _conpares a value of nmeasured tine
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position of the head wthin one rotation of the rotational drumto a tine

“when the4(bdadist ar weviedoraprdiagram showingr ar refergnes Resitheri phase

control recorded on the tape-shaped recording nedium wth a

10 refepeice vaitputéiad domm otbet eumel éxiving pmedorn tHEGbadi(s)ofis a
waveform diagram showing a switching pulse for head changeover,
FIG. 4(d) is a waveform diagram showing a reproducing signal
read-out by the head, FIG; 4(e) is a waveform diagram showing a
TATF signal .and FIG. 4(f) is a waveform diagram showing a count
value of a counter;

FIG. 5(a) and FIG. 5(b) are views explaining the servo
circuit operation, wherein FIG. 5(a) is a waveform diagram
showing changes in the measured value when the average height of
the tracks changes and FIG. 5(b) is a waveform diagram showing

the timing of the measufing operation_for obtaining the measured

value; and FIG. 6 is a flowchart showing a processing for

the servo circuit.

The following is a detailed description with reference to
the drawings of a recording and/or reproducing apparatus for a

tape-shaped recording medium for the present invention. The



t he conparison results. The ‘controller determ nes whether or not a

di fference between the value of neasured tinme duration, which is fromthe
ti me when the head passes the reference phase position of the head within
- one rotation of the rotational drum tot time when the head starts to
reprroduce information for carrying out tr%acking control recorded on the

t ape- shapgidodipeatdiing i fen 1ewing hesr gbscenbedvalied ftlld sexampie ef a
prescri bed range, and further -controls the relative speed on the basis of
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view ill ratrna n ' hei ght of tracks on the nmagnetic
t ape; 'ﬂﬁ% EH%\Q f?g%%?n%%ﬁ%&%?ﬁ%{rﬁ%?em illustrating a tracking
control .operation enmploying. an inforpatiqn signal for trackin control
whorein Pl G By (8 LSy eow LHOWFREIRE AR ORHTIe bREndiF « AESRRGAEY o
head and the tape tracks and FIG 2(b) is a timng chart illustrating the
tracki ngPesher A sgePxCigg and/or preproducing, aRRaFREYF ahdholieRgrifas

essential parts of the structure for a recording and/or reproducing
appar at udiefitad datmdtee@ndfrepeogueingt digidatli gtata from a magnetic

tape. A rotational drum 1 is rotationally driven by a drum
driving motor 8. On the drum 1, two magnetic heads 2A and 2B are
provided positioned in such a manner as to be azimuthally
opposite each other at an angle of 180°.

A magnetic tape 3 is then pulled out from a tape cassette
not shown in the drawing by a pair of loading pins 4 and wrapped
around the outer periphery 6f the rotational drum 1 to an angular
extent of 90°. The magnetic tape 3 has a plurality of inclined
tracks, which are recorded information signals such as digital
data for a computer or the like. Each track is composed of a
plurality of blocks which have a sync signal. In othér words,
the infirmation signal is recorded on the track in thg block
uﬁit. The sync signal is used the TATF signal above—mehtioned.
The magnetic tape 3 1is pressed against a capstan 5 by a pinch
roller 6 and is transported at a speed corresponding to the
rotations of the capstan 5 by the pinch roller 6 and the capstan
5. The capstan 5 is rotatably driven by a capstan motor 7.

Tracks of the magnetic tape 3 are alternately scanned by the



FIGS 4(a) to 4(f) are timng charts illustrating the servo operation of
the servo circuit of the recording and/or reproducing apparatus, wherein
FIG 4(a) is a waveform diagram showing a frequency signal DFG froma drum
driving nmotor, FIG 4(b) is a waveform di:agram show ng a reference
position phase pulse outputted fromthe d3umdriving motor, FIG 4(c) is a

wavef or ThdEAAB SRAMGA A A dit P S £8VEEe sfibf1184d)

is a wave i agram showi ng a reproduci ng signal Tread-out

FIG 4(e) 8i 5,2 Wvﬁﬁoﬁﬂp&a% a?ﬂ\?g@\ﬁﬂg %Ptgé\}g tHa WMol 5 @GE é}é{:};ﬁli 105

wavef or m-di agr am s ng a cou unter,

FIG 5(b).are, vie expl ai ni the serv I rcuit eration, rein_Fl.G
5(a) is §hﬁmﬂﬁ?ﬂ¥ﬁ%ﬁagr;msighﬁﬁnﬁugﬁﬁﬁﬁgé FﬁoPhéﬁﬁ%dghrég TWhdnifhe
average height of the tracks changes and FIG 5(b) is a waveform di agram
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val ue; and FIG 6 is a flowhart show ng a processing for the servo
circuit. processor 10 then performs prescribed demodulation, error

correction and de-interleaving processes on the output signal
from the RF amplifier 9 and_supplies the outpﬁt as reproducing
data through an output terminal 16. The output signal of the RF
amplifier 9 is also supplied to a synchronization detector 11 and
a synchronization pattern within the track TATF signal is
detected. A servo circuit 12 performs servo control for rotation
of the capstan driving motdr.T and the drum driving motor 8.
The servo circuit 12 is composed of a measurer 12a, a
comparator 12b, a drive signal generator 12c and a reference
signal re-writer 12d, to be described later. At the servo
circuit 12, a detection signal . indicating that the
synchroﬁization pattern for the TATF signal from the
synchronization detector 11 is inputted to the measurer 12a and
a frequency signal CFG corresponding to the rotational velocity
are provided from an FG (frequency generat;r) that is p;ovided
at the capstan driving motor 7. The frequency signal CFG is
provided to the drive signal'generator 129 and is used to control
the capstan driving motor 7. A frequency signal DFG from an FG

provided at the drum driving motor 8-énd_a referénce phase



DESCRI PTI ON OF THE TNVENTTON The followng is a detailed
description with reference to the drawi ngs of a recordi ng and/or
reproduci ng apparatus for a tape-shaped recording nediumfor the present
i nventi on. The 12 enbodi nent in
the followng is described with the exarrpllé of a recording and/or

repr OdUC'ﬁ&P@P&E %Hﬁséabpﬁg £ oRR N Gid C%ﬁ@P@e agené FLLéAPCa s BARPRS VI Y
medi um Is a view showing the structure of the essential parts
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repr oduci ng rom a mnagne t ape. rotational dru

rotation riven by.a dr driving.mtor. 8 On the etic
heads 2A %g g?euséflo%ld p&%nt rdaﬂ:ei(?q r? &ﬁlea%cg nisu?o&' Tore
azinuthal ly opposite each other at an angle 18 netic t e
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pair of |loading pins 4 and wapped around the outer periphery of the

rot ati onadr tremsi angtlangangupdor ekZenenst 8. uped nfigRet¢entnpbldngasthe

plurality of inclined tracks, which are recorded information signals such
as digitadriving of the drum driving motor 8. A counter 13 used for

‘measuring time is constructed from, for example, a self-propelled
counter, with the count value at each‘moment being provided to
the servo circuit 12. A reference vaiue memory 14 is comprised
of_a memory that is at least capable of being re-written with
data such as an S-RAM or EEP-ROM, on which a reference value Ty
for the capstan servo is recorded.

A controller 15 is composed of a microcomputer ete. and
controls the operation;of each of the parts of the recording
and/or reproducing apparatus including the servo circuit 12.

-Although the recording system circuit is not shown in FIG.
3, the servo .circuit 12 performs a constant rotational speed
servo operation based on the frequency signals CFG and DFG With
regards to the drum driving motor 8 and the capstan diving motor
7 at the time of recording. With regards to the drum.hriving

. motor 8, the servo circuit 12 detects the rotational phase
position of the rotational érum 1 from the reference phase
position pulse DPG provided to the drive signal generétor 12¢ and

detects the rotational speed from the frequency signal DFG. The



data for a conputer or the like. Each track is conposed of a plurality of
bl ocks which have a sync signal. In other words, the infirmation signal is
recorded on the track in the block unit. The sync signal is used the TATF
si gnal above-nentioned. The magnetic tape 3 is pressed against a capstan 5
by a pinch roller 6 and is transported at®a speed corresponding to the

rot ati on|irdfvd hel @apst @endrdyvot he2pi 6ehthel kerve andcuhie azpsipares Hiee
capstan 5 is rotatably driven by a capstan notor 7. Tracks of the

magnet i ¢ taf-ehd Spld Erittsina S NEh Bhd M tational speed information
13 magnetic heads 2A and 2B and thus read-out signals are supplied to an

RF anplifier o] r fg@ﬁ no sm@g}' t i A
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9 is also supplied to a synchroni zation detector 11 and a synchronization
pattern\HQrﬁnCPH§QQW%ﬂNQ1Q¢i§anmTh% drive signal generator 12c also

compares rotational speed information, which is obtained from the
frequency signal CFG provided from the capstan driving motor 7,
with the reference speed information to generate speed error
information. The rotational driving power as the driving signal
is then generated on the basis of the speed error informafion and
‘is supplied to the capstan motor 7 which is -thus driven at a
constant rotational speed. The servo circuit 12 also performs
a constant rotational speed servo for the drum driving motor 8
during the reproductibn, while servo control including tracking
adjustment is performed for the capstan driving motor 7.

For the capstan driving motor 7, a tacking control operation
is performed by using the TATF signal on the basis of the
rotational speed (for example, 2000 rpm) of the drum driving
motor 8 during the reproduction. This is briefly describéh using
FIGS. 4(a) through 4(f). FIG. 4(a) shows the frequenéy signal
DFG from the drum driving motor 8, FIG. 4(b) shows the reference
Phase position pulse DPG from the drum driving motor 8, and FIG.

4(c) shows the switching pulse providing the changeover timing



detected. A servo circuit 12 perforns servo control for rotation of the
capstan driving notor 7 and the drumdriving notor 8. The servo
circuit 12 is conposed of a neasurer 12a, a conparator 12b, a drive
signal generator 12c and a reference signal re-witer 12d, to be
descri bed | ater. At the servo circuit 1€2 a detection signa

i ndi cati gy thBdhaghb€ic WEEHE VK Zatd @B. PPLEERE réPFodibeioRATEheStHASK
from the synchronization detector 11 is inputted to the neasurer 12a and
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provi ded Trom™an équency generat or IS provi at the capstan

driving notor . 7. . Th eguen S| G; LS oy] rj s{.gna
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'DPG froma PG (pul se generator) are provided to the servo circuit 12. The
pul se DPsignadr da ddeiteotedeaedder gynchnenizafdanedetactas ddnerex i bheof
a nmeasured value T[err] to be described |ater. The frequency signal DFG
i s provi dedckodalte Sgrand Sy,gand ybeedatectégdctimingssigrdlfbasednonotheng
the driving of the drumdriving notor 8 A counter 13 used for
TATF signal as shown in FIG. 4(e) is inputted to the measurer 12a
of the servo pircuit 12. FIG. 4(f) schematically shows the count
value for the counter 13.

In the tracking controlloperation employing the TATF signal
shown in FIGS. 2(a) and 2(b), the time from the magnetic head
being at é certain reference phase position at a certain point
in time to the time when the TATF signal is read is measured and
an servo error value is obtained by comparing this measured value
with a reference value. Regarding the measuring operation of the
measurer 12a, the count value of the counter 13 is read-in at the
timing TM of the reference phase position pulse DPG of FIG. 4(b)
and the count value of the counter 13 is reaa—in at the timing
Ty when the TATF detection signal of FIG. 4(eé) is obtained. The
measurer l1l2a then subtracts the count value for the tiﬁing Toa
from the count value for the timing Tm and_a measuring value Tﬂm
is genefated. A reference value T! is measured beforehand as the

value that the measured value T“m must have and this reference

value Ty, is stored 1in the reference value memory 14. The



measuring tine is constructed from for exanple, a self-propelled counter,
with the count value at each nonent being provided to the servo circuit
~12. A reference value nenory 14 is conprised of a nenory that is at |east
capable of being re-witten with data sugh as an S-RAM or EEP-ROM on
which a reference value T[err] for the capstan servo is recorded. A
control | meattiriesd vedpesyplobeatinedbontecnessureandi2acbat then epwpared
operation of each of the parts of the recording and/or reproducing-

appar at uati fbleudiongarizetcrersZb cvithii thd2referencdl vtAbughT) heeadeouti figom
systemcircuit is not shown in FIG 3, the servo circuit 12 perforns a
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CFG and DFGwith regards to the drumdriving notor 8 and the capstan
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capstan driving motor 7 is corrected based on the output from the
, coﬁparator 12b and the corrected drive signal is supplied to the
capstan driving motor 7. As a result, the relative speed of the
drum driving motor 8 and the capstan driving motor 7 can be
adjusted so as to obtain good tracking conditions.
If the average height of the tracks varies as shown in FIG.

1, the servo operation in a tracking control method employing
this kind of TATF signal cannot provide normal operation. In
this embodiment, however, normal operatién can be continued in
accordance with these kind of height variations. 1In order to
achieve this, the servo circuit 12 updates the reference value
To in accordance with an dperation for detecting changes the
average height. The process is described using FIGS. 5(a), 5(b)
and 6. FIG. §(a) shows a chénge in the measured.value T&m when
the average height of the tracks fiuctuate in the regions AR1 and
AR2 shown in FIG. 1. FIG. 5(b) shows the timing of the operation
for measuring the :measured value Tﬂm' For example, 1in

considering only the region AR1, the measured value Tsqu)



ref erence speed information and the rotational speed information to obtain

speed error information. In response to this speed error information the
rotattonal driving power as the driving signal is then adjusted and
provided to the notor 8 to be driven at ggconstant velocity. The drive

signal generator 12c al so conpares rotational speed information, which is

obt ai nedrfihefubhe s durduNcp stamnale e Prova €ieshd T ofr tiiee taPSiAN tHel Wakd
notor 7, wth the reference speed information to generate speed error
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generated on the basis of the speed error |nfornat|on and is supplied to

the capsiga, gg,fe hel gtt] 6 ichol R¥SCH!T 60 Bheflat§OHSERRLg eaaugaggpgoig

The servo cCi SO perfornB a con |ona Spee
the drum,dri not or ﬁ [in re roductlo éfJ rvo co
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For. the capstan drivin nDtor 7, a tacqug cont rol geratlon
perforneHeBy?La@éyngs‘Phé‘STA’fP & tof lugdugddpasofdige to o it éﬁaloﬁpé@@
(for exanple, 2000 rgr of the drumdriving notor 8 during the
r epr oducrodativmad idrymi ef |50 déBési ipmbagsimeqt .Flelsing¢s) inhrithghaseirpge
FIG 4(a) shows the frequency signal DFG fromthe drumdriving notor 8,
FI G 4(bhedighis afhethef tracks cphasherefioricomepdestredi¥d fwivhl éhexdiuding
driving notor 8, and FIG 4(c) shows the switching pul se providing the
changeovenukcitilatdons due to jitter of the rotational drum.

In the flowchart in FIG. 8, step F100 shows the operation
for measuring the reference value T beforehand. Here, the
measured reference value T; is stored in the reference value
memory 14 and is used in_an error value calculation during the
repfoduction. The process in step F101 onwards is proceeded with
at the servo circuit 12 ‘during the reproduction. First, an
observation is made with the reference phase position pulse DPG
to determine whether or not the rotational drum 1 has reached the
reference phase position. This is carried out by a controller
for the servo 12 that is not shown in the drawings or by the.
controller 15. When the rotational drum has reached the reference
phase position, the value of the counter 13 at this éime is
read-in at the measurer 12a and held as the time T, (F102)._ The
servo 12 then waits for the TATF detection signal to be provided

from the synchronization detector 11 (F103). When a detection

signal is provided from the synchronization detector 11, the



16 for the magnetic heads 2A and 2B. During reproduction, the track data
S[err] of FIG 4(d) is read as the reproducing data by the nmagnetic head
2A and track data SB is read as reproducing data by the magnetic head 2B.
A synchroni zation pattern for the TATF sEgnaI is detected at the
synchroni zati on detector 11 for the track data S[err] and S[err], and the
det ect edvi1de ngf Stiggadorsed 0N this tIABFisi geall-is shdvineld #$ Ghd(€)me s

i nputted to the nmeasurer 12a of the servo circuit 12. FIG 4(f)

schemat i gal(p ohovs whizey €Bentiméal ve 4 Ther& ot ®Fid 3. the meadlirénel2a
tracki ng tontrol operation enploying the TATF signal shown in FIGS. 2(a)

and 2(b)eaipa154EE (oM tﬁewgyignsﬁhc brad rHAIDY s a (i Pt fed of £5 enpife

phase position at a ceftain goint intine to the time when the TATF si gnal
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e~ val le. 'Regardi ng the neasuring op Uon
of the neasurer 12a, the count value of the counter 13 is read-in at, the
timng T1)e|1F].t.§Pnt gabtrestes. & rotadh e, U ek B&P§Hr5ée"83“ﬁ %c:(u.n(‘b theg
t he count value of the counter 13 is read-in at the ti-m'ng$ T[err] when the
TATF det eefesangegralugf rereriges) 129 andathedififereneesis cbakion 2nehhe

subtracts the count value for the timng T2A
deviation ATy in the measured value (F106). The reference value

re-writer 12d then compares the absolute value of the deviation
AT“m with a prescribed value g ﬁFlOf). The value g is set to be
a value greater than the sum of the fluctuation of the measured
value Tﬁm due to jitter of the rotating drum and the maximum
credible value of variation of the measured &alue Tsm due to the
change in the height of track taken as'the measuring target.
'That is, the prescribed value g is taken as a threshold value for
determining whether'the deviationlAT“m 1s due to the influence
of jitter of rotational drum etc. or.due to variation in the
track height. For example, as shown by the measured values
within the region AR1 in FIG. 5(a), the absolute value of the
deviation ATy, that is the difference due to thélinfluence of .
jitter of the rotational drum etc. between the currently méasured
value Tum and the previously ﬁeasured value _T“mn, is
comﬁaratively small and is determined to be smaller than the
_ prescriﬁed value g.

On the other hand, with the boundary portion of the regions
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so as to obtain good tracking conditions. I f the avera
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control nethod enploying - this kind of TATF sigrial cannot provide
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d in accordance with these kind of helght variations. * In order
5(a) and the absolute value of the deviation AT“m is determined

to be larger than the prescribed value q. When it is determined
by the reference value re-writer 12d in step f107 that the
absolute value of the deviation ATy is smaller than the
preecribed value g, then the average height of the tracks at this
time is not changed i.e. a normal servo operation is being
executed. The difference between the measured value Ts) and the
reference value Ty 1s therefore outbutted at the comparator 12b
as the servo error value e(u) (F109). This servo error value
e(u) is provided to the drive signal generator 12c and a servo
operation is executed for the capstan driving motor 7 (F110).
The cgrrent measured valﬁe ER) is then held in the reference
value re—writerllzd or a memory within the servo circuit 12 as
the previous measured value-Tﬂwn for the detection in next time
(Flll)-and‘the process returns to step F101.

On the other hand, when it is determined at the reference
value re-writer 12d that the absolute value of the deViatien ATy

is larger than the prescribed value g, it is determined that the



achieve. this, the servo circuit 12 updates the reference value T[err] in
accor dance mnth an operation for detecting changes the average height.
The process is described using FIGS. 5(a), 5(b) and 6. FIG 5(a) shows a .
change in the neasured value T[err] when :the average hei ght of the tracks
fluctuate in the regions ARL and AR2 sho in FIG 1. FIG 5(b) shows the

tinmng ofhvblag@Pelcdlshdn off he NBASIHS Nhs ldang@RAE eehiyat e . T[ Ar khis

For exanple, in considering only the region ARl, the neasured val ue .
T[err] po mal servo ope ﬁation cannot beBeQEHﬁE%at@itﬂu%hhopkﬁbyer
of the ro?atlona 5run1etc in"the way shown 1n FIG even when there

are no fluct Welg t.hac r or
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carried qQut reli as to rejegct fluct | ter of the
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the tracks can therefore be detected mhlle excludlng fluctuations due to
jitter orerM&ifteratizshal Tt the urdatingprogesscher tthe refergncet ¥glmeoo
shows the operation for neasuring the reference value T[err] beforehand.
Here, tire-wrddsur d@4d,eftdree maw mﬁm'ér{ca Malue Sfoiedtakenh#or beetbiec sum
val ue

of the prior reference value Ty and the deviation ATsW)' As the

" new reference value TO' for example, the current measured value '
T¥W) may be taken without modification. However, as in this
embodiment, the adding - of the deviation AT“m to the prior
reference value To may be taken for minimizing influence of
jitterf Vhen a new value is calculated at the reference vaiue
rewriter 12d, then the value is writfen into the reference value
memory 14.

Aftef this, in the same way as before, the current measured
value Typ is then held in the referehce value re-writer 12d or
a memory within the servo circuit 12 as the previous measured
value T“Ud)for the detection in next time (F111) and the process
returns to step F101. After this, if the process proceeds to
step F109, servo control is executed using the new reference
value Ty. After the referehce velue Ty has been updated, a more
suifable feference value may be searched with the reproduction
being continued. In the embodiment described above; even

if the average height of the tracks can be found varies, the



menory 14 and is used in an error value calculation during the

reproduction. The process in step F101 onwards is proceeded with at the

servo-circuit 12 during the reproduction. First, an observation is nade
with the reference phase position pul se Q? to determ ne whet her or not

~the rotational drum 1 has reached the ref‘erence phase position. This is

carried Qyt-jR¥idnCAR At ted Ao L -SE WD nledv thdtled endWivaN@ENTbA bBeng
drawi ngs or by the controller 15. When the rotational drum has reached the
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read-in the neasurer a and he (F102). The servo

12 th ' f he TALE detecti ' | tQ. ' f
synchr onPeArogh SRie B THTF sigerl withtse i 88, ThRHdRY e iehbiErmat,
fromthe synchronizati on detector

11, the
19 val udrécking comiral smplovdng geTALF, gignal thateakessr eRECHERFELIOR)
(F104). Wen the tines T[er;Lband T[err] are read-in, the neasurer 12a

cal cul at émposEiblergnd ghg w npedgngeri e HECHFEEEY & Wimd the tape
nmeasurenent value T[err] (F105). The value neasured previously T[err] is
t hen subtfoact @erffomine @r resttmeasepecatedue inf erthie atcave thasretbe
value re-witer 12d and the difference is taken as the
reproduction is not possible. The present invention is, however,
by no means limited to the above embodiments, and various
modifications that remain within the scope of the present
invention are possible.

In this embodiment, a TATF signal was detected for carrying
out servo control i.e. tracking control operation. However, in
the case that track formats have other specific patterns, other
signals may be detected for measuring the timing and the similar
servo operation may be carried out. The present invention may
also be broadly applied to tape recording and/or reproducing
apparatus using_helical scanning methods such as digital data
recording and/or reproducing apparatus, a'digital audio data

recording and /or reproducing apparatus and 8 millimeter video

recorders etc.



devi ati on [err]T[ekr] I n the neasured val ue (F106). The refer
re-witer 12d then conpares the absol ute val ue of the devi auﬁ"’“““ﬂl"ﬂl"llll”"l
[err]T[err] with a prescribed val ue q (F107). The value g is set ¢othe® as =

val ue greater than the sumof the fluctu on of the nmeasured value T[err]
due 'to jitter of the rotating drum and the maxi num credible val ue of

variation of whateasenadmed ueg:Tlerr] due to the change in the height of
track taken as the neasuring target. That is, the prescribed value q is

taken as a threshold value for determning mhether t he devi ation
[err]T[err] is due to the influence of jitter of rotational drumetc. or

due to variatihon inatBgntirbadqk e ffarati®rfexaaptapeassipsd bycoheing
measured values wthin the region ARL in FIG 5(a), the absolute val ue of

the dev %pﬁg rOg@ghg[g;ﬁfémé@%n'éjbémgl tdﬁ&ﬁ@s?—mﬁ%tiohofbbecbﬁHa@m@ﬁgof

jitter drumetc et ween e currently neasured val ue
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recording medium, said controlling apparatus comprising:
a rotational drum proﬁided with at least one head;
tape'transporting means for transporting the tape-shaped
recording medium at a prescribed speed;and
.control means Tfor controlling a relative speed of a
transporting speed of the tape-shaped recording medium by said
tape transporting means and a peripheral speed of said rotational
drum, said control means comparing a value of measured time
duration, which is from a time wheh said head passes a reference.
phase position of said head within one rotation of said
rotational drum to a time when said head starts to reproduce
information for controlling the transporting speed recorded on
the tapeQShaped_ recording medium, with a reference valﬁe,
controlling the relative speed on the basis of comparison
results, and further determining whether or not a difference
between the value of measured time durétion, which is from a time
when said head passes a reference phase position of said head

within one rotation of said rotational drum to the time when said



Is the value measured for the track for the region AR2 and t

nmeasured value T[err] is the neasured value for the track f|m|“| Imnm mml"l
AR1, and the average track height in the region ARL changes ¥ n‘the regi®n *
AR2 as shown in FIG 1, the value for thgsdeviation [err]T[err] becones

| arge as shown in FIG 5(a) and the absolute value of the deviation

[err] Tl egkdai SsHgtesm g8d reprbaukar ganfioraa tilon priescr iduatkvel Ling. then
it is determined by the reference value re-witer 12d in step F107 that
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prescrlbed he average height of the tracks at this tine is
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T[err] is therefore outputted at the conparator 12b as the servo error
val ue e(u) (F109) This servo error value e(u) is provided to the drive

si gnal gener at,or Ofogt$ iﬁE% fﬂédﬁ‘f&r [erﬁHpé&G ﬁ&?

dL|V|ng not or “7 (F1 e cu neasured va 'S t

the reference value.re-wite thin_t 12
as the BediuB acrREdipgqt Qa?{@ilmrd]e’r r“]hefr éi\g'egg'gitmﬁ mﬁgﬁéx?&#w%s '
(F111) and the process returns to step F101. g t her hand,, when
it is detern nedcadibgatigergaaas \)’Qﬂf'ehréie\ﬁtelrf“éPePZdw RhPerhehpditt 8

val ue of the deviation [err]T[err] is larger than the prescribed value q,
it is detléffierencehbetmeen the value of measured time duration, which 1

from the time when said head passes a reference phase position
of said head within one rotatioﬁ of said rotational drum to the
time ﬁhen the head starts to reproduce information for
controlling the transporting speed recorded on the tape-shaped
recording medium,_ and the .reference value falls within a
prescribed range, and calibrates the reference value when.a

determination result exceeds the prescribed scope.

3. | A controlling apparatus for a.tape—shaped recording
medium according to claim 2, wherein said calibrating means
calibrétes the reference value on the basis of a difference
between a current value and a previous value of measured time
durations from the time when said head passes the reference phase
position of said head within one rotation of said rotatibnal drum
to the time when said head starts to repréduce information for

controlling the transporting speed recorded on the tape-shaped



21 average height of the tracks has changed at this tine.

normal servo operation cannot be executed with the prior “H l“ﬂ Ima"ﬂ“l
T[err}. A process of updating the reference val ue T[err] |s e¢e|ore s
carried out in step F108 by the reference value re-witer 12d. In the
updating process for the reference value 22-witer 12d, the new reference

val ue T[ gpkbriinkahe@im.be the sum of the prior reference val ue Tlerr]
and the deviation [err]T[err] As the new reference value T[err], for
exanpl e, the current neasured value T[err] may be taken w thout
modi fi cation. However, as in this enbodiment, the adding of the deviation
[err]Tlerr] tq the Rrb@htrUﬁTﬂﬁﬁ“ﬁbﬁﬁﬁaKnéTﬁ@f]aﬁ&hpbeghﬂﬁﬁdftmcording
mninmizing influence of jitter. Wien a new value is calculated at the

refer encoudlis® P AJeRHdIY tPbLAHE Y | Na Pl dtibdra tud LB Ccbibpr LSber ance

val ue ter this, in the same way as before, the

current me f%re%%e vadlye gtq{iri%'fez%xﬁbgnf&elﬁﬁﬁﬁé'ea rgév?rxeélf YRtYCyalue

I’e-WI’I'[eIr a mem)ry W servo circuit as t € previ ous

measur ed aI det ect t F111 d
proigss r\e?ﬂ Qe gtr}%% efolif ?Cg’rl Oﬁiltileggﬁ%ﬁelbg&g{:eees% )6:r %Qeeépgf'nt

st.ep F109, servo control |s executed usi ng the ‘fm/referencgh
measured value and the previous measured value to e reference

value when said calibrating means determines that the reference
value becomes inappropriate for generating a servo control

signal.

5. A controlling apparatus for a tape-shaped recording
medium according to claim 4, said apperatus further comprises

storage means for storing the reference value which is re-written

* by said calibrating means on the basis of the determination
result.
6. A controlling apparatus for a tape-shaped recording

medium according to claim 2; wherein said control means further
comprises determining means which compares a value of measured
time duration, which is from the time when said head passes a
reference phase position of said head within one rotation of said
rotational drum to the time when said head starts to reprpduce
information for controlling the transporting speed recorded on

the tape-shaped recording medium, and a reference value, and



value T[err]. After the.reference value T[err] has been upda
suitabl e reference value may be searched with the reproducti Hnmlmﬂm"ﬂml " IIII
‘cont i nued. In the enbodi nent descri bed above, even I+ the taverage *
hei-ght of the tracks can be found varies, }hge

22 variation is detected to set-up a new reference value for being able

to conti gUgePmIAELY0 VRS OBreMy®ytofpari saakirkGuawy roall meditddisthg a
TATF signal. Therewill therefore no abnormal  tracking control enploying

a TATF s'gggbrﬁggh 5%%;reproduction i npossible and it will no |onger be
necessarg re-wind the tape for performng a re-try operation in -the
case that the reproduction is not possible. The present invention is,
however, by no neans |imted to the above enbodi nents, and vari ous

modi fi cati onsqt hat ?\.e'?x?éﬂh%;@'fnctotﬁ%r%('l%‘?lgoftrtéftﬁ{ﬁi@%a} d WRPLL ShapEe

possi bl e. In this e I ment, a TATF signal was detected for carrying

o e *B SRR, iy B, O e O BHE b0, 55
det eot oLt 533U NGNS LG SHCLE® T o350Y8n8BEHR LSRRI
medium being recorded on a plurality of oblique tracks on the
tape—shaped.recording medium, said method comprising the steps
of:
comparing a value of measured time duration, which is from
a time when a head passes a reference phase position of a ﬁead
within one rotation of a roéational d;um provided with at least
one head to a time when said head starts to reproduce information
for carrying out tracking control recorded on the tape-shaped
recording medium, with a reference value;
determining whether or not the difference between the value
of measured time duratipn, which is from the time when said head
passes the reference phase position of said head within one
rotation of said rotational drum to the time when said head
starts to reproduce a signal for carrying out tracking control
recorded on the tape-shaped recording médium, and the reference
value falls within a prescribed range; and
controlling the transporting speed of the tape-shaped

recording medium and the relative rotational speed of the



al so be broadly applied to tape recording and/or reproducing t
usi ng helical scanning nethods such as digital. data recordi rumﬂ“ﬂ(r!ml“lll “ |“|
reproduci ng apparatus, a digital audio data recording and /or*repraoduel ng *
apparatus and 8 mllinmeter video recordgps etc.

23 . What is clained is: 1. A controlling apparatus for a-

t ape- shapeth 4ot thngspeedi uif hauengdpd-hapddnrecgndisgamed indmr andi an

for controlling transporting speed of the tape-shaped recordi ng nmedi um

bei ng :fé:tof O gpekUr Jf t¥a Pl $otakednanactunohhehleapsasheped - the
recordi ng medi um saird controlling apparatus conprising: a rotational

drum pr ov({,ngpeéiﬁqée&? el e t%%ag;etemigaﬁleﬁ £ES0SROPA1 1S WPEHED ftHe

transpor(f 4] ape- shape recording medium at a prescribed speed; and
control neans for.controlling a relative speed of a transporting speed of
the tapRtSPetPech? ¥Ry nedium by said tape transporting neans and a
peri pheral speed of said rotational drum said control neans conparing a
val ue of measured tine

8. A method of controlling tracking for a tape-shaped
recording medium according to claim 7, wherein the reference
value is calibfated when the determination result falls outside

the prescribed range.

9 A method of contro_lling; tracking for a. tapé—shaped
recording medium according to claim 8, wherej.n .the reference
value is calibrated on the basis of a differencé between a
current value and a previous value of measured time durations
from the time when said head passes the reference phase position
of said head within one rdtation of said rotat-ional drum to the
time when said head starts to reproduce information for carrying

out tracking control recorded on the tape-shaped recording

medium.

10. A method of controlling tracking for a tape-shaped
recording medium according to claim 7, wherein the reference
value is calibrated and the relative speed is controlled on the
basis of the calibrated -reference value when the determination

result falls outside the prescribed range.



duration, which is froma tinme when said head basses a refer
position of said head within one rotation of said rotati onaleﬂﬂm 1'@ "III " I“l
time when said head. starts to reproduce information for controlldng the s =

transporting speed recorded on the tape-sg ped recording nedium wth a
ref erence value, controlling the relative“peed on the basis of conparison

results, and fyrthers dgkenBunidio ddiptdor1 ffg Noradu fhif eoeNGe tdSdERApEAC

val ue of nmeasured tinme duration, which is froma tine when said hea

P2 PN, ENR PSR 9 ho s Mkpesie il 4 s

rotation

head starts  t repr.Qduce . informatipn .for_ . cont ' h
transporf’Pﬁrb‘eSpg%dc g’(?g)rr@gt(fdono?het eapgggﬁ%peo rgcod;%%nég%e%él u%etwgr%x t fie
reference value falls wthin a prescribed range. 2. A .controlling
appar at uSUrgend (vl hanedar SEEVdionP Yﬁ%ﬁ%nggc@8ﬁﬁpﬁ§dt&39%H¢Hﬁ? &ﬂ@?ein
said control neans conprises cal i brating neans whi ch determ nes
whet her §romothe tdmef whencsabdt head paesesdl the orefrreneedrhrse peshtien,
which is fromthe time when said head passes a reference phase position

of said head within one rotation of the rotational drum to the

time when the head starts to reproduce information for carrying
out tracking control recorded on the tape-shaped recording

medium.

12. A controlling apparatus for a tape-shaped recor@ing
medium having infqrmation signhals and inforﬁation for controlling
transporting speed of the tape~shabed recording hedium being
recorded at a plurality of slantéd tracks on the tape-shaped
recording medium, said controlling apparatus comprising:

a rotational drum provided with-at least one héad, said
rotational drum having a tape-shaped recording medium being would
around for recording information signals and information for
carrying out trackiné control on the tape-shaped recording medium
and reading out information signals and information for dérfying
out tracking control being recorded on the tape—shaped recording
medium by said head:;

tape transporting means.for transporting the tape-shaped

recording medium at a prescribed speed; and



of said head within one rotation of said rotational drumto t
the head starts to reproduce information for controlllng t he u “EI ﬂﬂl““ﬂ
speed-recorded on the tape-shaped recording nedium and the reference " s

value falls within a -prescribed range, and calibrates the reference val ue
when a determi nation result exceeds theZBrescri bed scope. 3. A

control I'ing apparafys 0 ngrtﬂp{e stRerol ££0¢ di 10 rdEfh 1478 2CEE LI NG 0 a

claim2, wheréin sard ca ati ng neans calibrates the reference val ue on

the basis of a difference u of
measur ed® Y?Woﬂtiﬁgi §RECH (5% ?arégm%ﬁ#e%%g angsgég\i e%rye?éeéjfednce
phase position of said head mﬁthuf one _ro Qn of f # |qp
to the t¥aRe HRANSRETLHRENALST AN] & PEF!S 85 |ﬁ?8?ﬁe? ro ?Qﬁﬂﬂ ng
" the transporting speed recorded on the tape shaped

25 recordiwg, nesfigfh control 4 means c SOMPEIingy XBE)HPat?Ig fRFasur ePe- Eiff&ebed
recordi ng mediumaccording to claim?2, said apparatus further conprises a
r ef er encéduvatiiensevhiol beafisohoa smeiwigela srild rhgad qaeses|aaeference

phase position of the head within one rotation of said rotational
drum to the time when said head starts to reproduce a signal for
controlling tracking control information recorded on the
tape—shaped recording medium, with a reference value, controlling
the relative speed on the basis of comparison results,
determining whether or not a difference between the value of
measured time duration, which is from a "time when said head
passes a reference phase position of said head within one
rotation of said rotational drum to the time when said head
reproduce information for cagrying out tracking control recorded
on the tape-shaped recording medium, and the reference value
falls within a prescribed'range, and further controlling the
relative speed on the basis of the comparison results when the

comparison results fall within the prescribed range.

13. A controlling apparatus for a tape-shaped recording
medium according to claim 12, wherein 'said control means
comprises calibrating means which determines whether or not a

difference between the value of measured time duration, which is



calibrating neans deternines that the reference value becomgs ¢ t

i nappropriate for generating a servo control signal. 5.

control ling apparatus for a tape-shaped 3%cording nmedium according to
claim 4,058 deREPRIAEUFHEH! 2814 GRIBY | $@SseS1OT AgLerBADE DhasH @osut 1dre
ref erence val ue Ich is re-witten by said calibrating neans on the basis

of the defern paj t i Asa9Rt Felthiti@ndRPalrainiStd Othé
'tape-sha%éds?rqe@gltr‘%fgﬁg‘dﬁég#u?nngcggﬁs itﬁgnt 8fclsgi9m 2, wherein said control

means_furfher . conprjses deterni.ni '

rre?lsur'edt Tiﬁ@%%#%ﬁ‘e isgr?rits% E%o%?gédﬁ?hggmigéﬁggsﬁo eéé i;gégéso%t

ref erence phase position of said(ﬁead ]\é:fét hjcn one rotgti n_of
d - 5864

e o teaer s vat e £ e rot o oncever e v NN WIT AN TN
M S *
A .

rot at i onbraekingt 6onkECL| FeStEed A1 apsr pRapg dc%%l iqn?dium

u nformati on
‘for controlling the transporting speed recorded on the {agg-sha ed
recor di ngndedhemreferences ¥pdiee fadkfe, whthin a prescribed range, and

calibrates the 'reference value when a determination result

exceeds the prescribed range.

14. A controlling apparatus for a tape-shaped recording
medium according to claim 13, wherein said calibrating means
calibrates the reference value on the basis of a difference
between a current value and a previous value of measured the time
durations from the time when'said head passes the reference phase
position of said head within one rotation of said rotational drum

_to the time when said head starts to reproduce informatién for
carrying out tracking control recorded on the tape-shaped

recording medium.

15. A controlling apparatus for a tape-shaped recording
medium accordihg to claim 12, said apparatus further comprises
a reference value setting means for setting a new reference value
by adding the value for the difference between the current
measured vélue.and the previous measured value to the reference

value when said calibrating means determines that the reference



26 determ nes whether or not conpérisdn results fall within "
prescri bed range. 7. A net hod of controlling track”mmlll III""III " IIII
t ape- shaped recording medi um having information signals and fnforrati®on® *

for controlling transporting speed of t t ape- shaped recordi ng nedi um
bei ng recorded on a plurality of oblique tracks on the tape-shaped

recordi ng,mRdi Uk cSRbE MBRAWSr SPFDALEI Mbt hgedleeptingf i a servoonpamtngl a
val ue of neasured tinme duration, which is from a tine when a head passes a

referencgigggie position of a head within one rotation of a rotational
i de

drum provi With at least one head to a tine when said head starts to

reproduce information for carrying out tracking control recorded on the
t ape- shaped recording nmedium with a reference val ue; determ ni ng

whet her or not gt he q%Léﬁ%EPSElPg&“ﬁEBaEQ%uﬁaTB? ag&ﬁ?%ﬁgﬁggbdiﬁ@cdyaﬁﬁgon,

which is fromthe ti en sald head passes the reference phase position

of said he wthin one rotatl of _sai_d.r;0 i I h i en
said heaH‘e%gPH’r tasc(io&‘(ﬁ&ﬁo csi8ly, %ﬁeu Sgérd E:aypra%&?%lsguf;{{gélg% iﬁ%ﬁ‘%ggts%

recorded on e Lape shaped 1epordlng IEAL UM oYL 1° Wb TL 70Fe Pk Een

by said calibrating means on the basis of the determination

result.

17. A controlling apparatus for a tape-shaped recording
medium according to claim 13, wherein said control means further
comprises determining means which compares a value of méasured
time duration, which is from the time when éaid head passes a
reference phase position of said head within one rotation of said
rotational drum to the time wheh said head starts to reproducing
information for carrying out tracking control recorded on the
tape-shaped recording medium, and a reference valﬁe, and

~determines whether or not comparison results fall within the

prescribed range.



controlling the transporting speed of the tape-shaped recording nedi um and
the relative rotational speed of the

27 transporting speed of the tape-shaped recording medium and a

peri pheral speed of said rotational drumon the basis of the conparison
results when the determnation result falls within the prescribed range.

8. A nethod of controlling tracking for a tape-shaped recording nedium
according to claim?7, wherein the refer$ ce value is calibrated when the
determnation result falls outside the’prescribed range. 9. A
met hod of controlling tracking for a tape-shaped recording nedium
according to claim@8, wherein the reference value is calibrated on the

basi s of CONTROLINNGPEAPFARATUS' ' ANDVaMETHOD2 DRV CONTROELING
measur ed1ig NEING! FOIE TAPRRHAPED RECGROING MEIHESES [he reference

phase poSttfron of said fiead W Thim-one rotatrom of  sard rotational drumto
the time when said head starts to reproduce information for carrying

ABSTRACT

In a tracking control method for a tape-shaped recording medium having
information signals and signals for carrying out tracking control being recorded on a
plurality of slanted tracks, a value of measured fime duration, which is from a time
when a head passes a reference phase position of the head within one rotation of a
rotational drum provided with at least one head to a time when the head starts to
reproduce a signal for controlli'ng the transporting speed recorded on the tape-shaped

' recording medium, and a reference value are compared, Whéther or not the difference
between the value of measured time dﬁration and the reference value falls within a
prescribed range is determined. The relative speed of the transporting speed of the
tape-shaped recording medium and the peripheral speed of the rotational drum is
controlled by the comparison results when the determination result falls within the

prescribed range.

Figure 3



out tracking control recorded on the tape-shaped recording nedium

10. = A nmethod of controlling tracking for a tape-shaped recording nmedi um
according to claim7, wherein the reference value is calibrated and the
relative speed is controlled on the basis of the calibrated reference

val ue when the determnation result falls outside the prescribed range.

28 11. A nmet hod of controlling tL?%$ing.for a tape-shaped recording
medi um according to claim 10, wherein tHe“eference value is calibrated on
the basis of a difference between.a rent gval ue and a previous val ue of
neasured tine durations fromthe tdggidggﬂ laid head passes the reference
phase position of said head within one rotation of the rotational drumto
the time when the head star.‘.ﬁ t? repn ucedd' nformation for cafrying out
tracking control recordepgon he pe- pa'Brecording medi u 12.
A controlling qpparatus fOR a‘ta e-shap d//ecording I? /
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medi um having information signals and information for controlling
transporting speed of the tape-shaped recordi ng nmediumbeing recorded at a
plurality of slanted tracks on the tape-shaped recording nedium said
control ling apparatus conpri sing: a rotational drum provided with at

| east one head, said rotational drun1h%§y@p a tape-shapéd recordi ng medi um
being would around for recording inforfdtion signals and information for
carrying out tracki.ng control on the tape-shaped recording nmedium and
readi ng out information signals and information for carrying out tracking .
control being recorded on the tape-shaped recording nedium by said head,

tape transporting neans for transportiqg the tape-shaped recording nedium
at a prescribed speed; and . -2 X 29

control means for controlling a f
speed of the tape-shaped recording ne
and a peripheral speed of said rotatignal

refative speed
b by said t
drum sai

a transporting
nsporting neans
ol neans

conparing val ue of neasured tinme dur t@? , which id ®r ti me when said
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drumto the tine when said head starts to reproduce a signal for
controlling tracking control information recorded on the tape-shaped
recording medium with a reference value, controlling the relative speed
on the basis of conparison results, determning whether or not a

di ff'erence between the val ue of neasggyg%tine duration, which is froma

ti me when said head passes a referenc ase position of said head within
one rotation of said rotational drumto the tine when said head reproduce
information for carrying out tracking control recorded on the tape-shaped
recording nedium and the reference value falls within a prescribed range,
and further controlling the relatijve speegg on thg basis of the conparison
results when the conpgari. _resu Jall yithin tjhe pre i-bed~r-ange.

13. A control ling |apparatps for] a tape-shaped regcordi ngl nmedi ym accordi ng
to claim 12, wherein daid cpntrol} neans conprises| calibrating peans which
det er m nes whet her not aj difflrence bejween the val ue bf nepsured tine
duration, which is o : O frpmthe tine
when sai d head pass a reference phEge posi {ion Jof said "W thin one
rotation of said rotefi onal [drumgfo alr g
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ti me when said head starts to reproduce a signal for carrying out tracking
contraol recorded on the tape-shaped recording nedium and the reference
value-falls within a prescribed range, and calibrates the reference val ue
when a determ nation result exceeds the prescribed range. 14. A
controlling apparatus for a tape-shapqﬁ€Q§cording. medi um according to
claim 13, wherein said calibrating neals ¥ calibrates the reference value on
the basis of a difference between a current value and a previous val ue of
measured the time durations fromthe tine when said head passes the

ref erence phase position of said head wthin one rotation of said
rotational drum to the tinme when said head starts to reproduce information
for carrying out tracking control recorded on the tape-shaped  recording
medi um 15. A controlling appandtu$ for a tape-shaped recording
medi um according to claim 12, spid dpparafus|further conprises a reference
val ue setting neans for setting neéw r remce value by adding the val ue
for the difference between the rrent asyred val ue and the previous
neasured value to the reference pvalue n gsaid calibrating neans

determ nes that the reference '
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31 val ue becones inappropriate for ggﬁéféﬁan a servo control signal-.

16. A controlling apparatus for a tape-shaped recording medium according
to cla m 15, said apparatus further conprises storage neans for storing
the reference value which is re-witten by said calibrating neans on the
basis of the determination result. 17. A control ling apparatus
for a tape-shaped recording nedium ac§efBing.to claim13, wherein said
control neans further conprises determ ning nmeans which conpares a val ue
of nmeasured tinme duration, which is fromthe tinme when said head passes a
ref erence phase position of said hea 1 thin gne rotation of said
rotational drumto the tinme when saiﬂrnkéﬂ.sfgrts to reproducing .
information for carrying out tracking control recorded on the tape-shaped
recording nmedium and a reference value, and determ nes whether or not

conparison results fall wthi he prescribed range.
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