DESCRI PTI ON Title of the I nvention

Recor di ng and/ or Reproduci ng Appar at us - for Recording Medium
and Récordrng and/ or Repr oduci ng Met hod
Technical _Field This invention relates to a recordi ng and/ or

reproduci ng apparatus for a recording qedi umand a recordi ng and/ or

r epr oduci ng net hod, which are adapted for allowing a recording and/or

reproduci ng head and a recordi ng negisgRIitaeIon ati vely undergo novenent

operation to thereby carry out recording of information signals with

respect to the recording neditihlerof cthealsyemwuionepr oducti on of

I nformation signals recorded on the recording nedium More particularly,

this invention rel at ecarding eonth nReprldduc ieprbppesraguapparatus for a

recordi ng medium and a recording/reproduci ng nmethod therefor in which, at

the tinme for Recording Medium and Recording and/or

Reproducing Method
Technical Field
This invention relates to a recording and/or reproducing

apparatus for a recording medium and a recording and/or
reproducing method, which are adapted for allowing a recording
and/or reproducing head and a recording medium to relatively
undergo movement operation to thereby carry out recording of
information signals with respect to the recording medium, or to
carry out reproduction of information signals recorded on the
recording medium. More particularly, this invention relates to
a recording and/or reproducing apparatus for a recording medium
and a recording/reproducing method therefor in which, at the time
of recording of information signals with respect to the recording
medium, reverse designation information for reversing relative
movement direction of the recording and/or reproducing head and
the recording medium at the time of reproduction of the recording
medium is recorded to automatically reverse the movement
direction of the recording medium on the basis of the reverse
designation information, thus making it possible to reproduce

information signals extending over the reciprocating directions.

Background Art



of recording of information signals with respect to the recording nedium
reverse designation information for reversing relative novenment direction
of the recording and/ or reproduci ng head and the recording nedium at the
time of reproduction of the recording nediumis recorded to automatically
reverse the novenent direction of the Recording nediumon the basis of the
reverse designation information, thus naking it possible to reproduce

i nformati on sHdnhestext ehdprg veeprthesregépndcati mpgherei oigpe as a
Background Art -2 Hi t herto, tape
recor der segerddng mefiain c onapeh beh a infeadedileg nebBRAd Hn SKgihc ha $ MBSt | on
signal s such as nusic signals, etc. are recorded are known. |In tape_
recor der §18nadfibsetRi nret PRPRTAPE fEe KRR r OITPRS I‘r?é’\ﬂrr%ra%to(frpirﬁt}}l@
reverse _functiqon (hereinafter sinply referred to as auto-reverse function

dependi n§iffon WS INEFandssd t’bag%t SRECFESFFy Haidi& et hgmatic reverse

function (hereinafter simply referred to as auto-reverse function
depending upon circumstances) to automafically reverse the
traveling direction of the magnetic tape from the forward (FwWD)
direction of the traveling state in the direction of the outgoing
path to the reverse (REV) direction of the traveling state in the
direction of the retﬁrn (incoming) path, thereby making it
possible to reproduce information signals recorded on the
magnetic tape extending over the reciprocating directions in
which the magnetic tape travels.

In such tape recorders having the auto—reverse function, as
a system of reversing the traveling direction of the ﬁagnetic
tape, there are known a system for detecting that a magnetic tape
caused to undergo traveling operation is entirely wound onto one
tape reel and rotation of a pair of tape reels is stopped to
thereby reverse the traveling direction of the magnetic tape, and
a system for detecting a leader tape connected to the end portion
of the magnetic tape to reverse the traveling direction of the
magnetic tape.

Further, iﬁ the system of reversing traveling direction of
the magnetic tape, there is also known a system of detecting that

the magnetic tape has been similarly traveled to the termination



traveling direction of the magnetic tape fromthe forward (FW) direction
of the traveling state in the direction of the outgoing path to the
reverse (REV) direction of the traveling state in the direction of the
return (incomng) path, thereby making it possible to reproduce

i nformati on signals recorded on the nmgnetic tape extending over the

reci procating directions in which the nagnetic tape travels. I n such
tape recbndelis twaneDitdnes Bt @-irevidies e efverate REVAS dizestdbamtof thevrebyi ng
the traveling direction of the magnetic tape, there are known a systemfor
det ecti ngevhaseathegheavelingedicantédnt gouhtietgdtt Lavéhi ngropepandemncies
entirely wound onto one tape reel and rotation of a pair of tape reels is
st opped vbtht hapeforrvaydr IFWNe dirpediiong dikrecaddit bint hehaagnarec atlgpe,
and a systemfor detecting a | eader tape connected to the end portion of
t he nagngFPEntaﬁéiﬁb reers@erhe d@Rdghg £9F ecCRERYAPE hePUtmgRELilessape.
Further, in the systemof reversing traveling direction of the magnetic

t ape, thE?BrPéuaFéBHkﬁBé\ﬁyae‘%étéﬂm“b‘?l‘a%t"e*& IORF RH=OT RS FEYTEEIIOR APE has

been SIn¥L35L¥i£%a¥?ngtggntQ? EEE"RQEBE ?c tape from the forward (FWD)

direction to the reverse (REV) direction and the operation for
reversing it from the reverse (REV) direction to the forward
(FWD) direction are combined so that a single magnetic tape can
be repeatedly réproduced.extendingover reciprocating directions.

Meanwhile, in accordance with the conventional auto—-reverse
systems uséd in the conventional tape recorders, the operation
for reversing the traveling direction in the vicinity of the tape
end of the magnetic tape caused to undergo traveling operation
is carried out in all systems. For this reason, in the case
where the endless reproduction is carried out, the repetitive
reproduction (playback) time of one endless reproduction
operation in the reciprocating directions is determined by the
length of the magnetic tape used. Further, in tape recorders
of the auto—-reverse system, in the case where a magnetic tape on
which only music information having short time as compared to the
recordable time are recorded 1is reproduced, portions where no
music information is recorded would be unnecessarily.reproduced.

For example, in the case_where music information in which

50 minutes are caused to be one unit is recorded onto a magnetic



3 inthe traveling state in the reverse (REV) direction to thereby

reverse
f orwar d

the traveling direction so that it is in correspondence wth the

(FWD) direction. In addition, there are also known tape

recorders. adapted for <carrying out endless reproduction (playback)
whi ch the operation for reversing the #raveling direction of the magnetic

tape fromthe forward (FWD)

t he operhapenwhere masdrcsi infotmdtoomt b€ BOveriseteREYardibecteoartedt by

f or war d

(FWD) direction are conbined so that a single nmagnetic tape can

be repearedipreeptdddcedeerténdi nijt oergereeigpr ddwt mysdia éotfioomation of

Meanwhi | e, in accordance with the conventional auto-reverse systens used

in the cdfveiRibpal arapeerecdrdeprs, thReouperangonathopifdevediseng shide A

traveling direction in the vicinity of the tape

direction to the reverse (REV) direction and

end of the nmagnetic tape

in

caused tBfuhber PaneRAt i hyPepend: iHs 1 sigberpatiout ofn & Imiystessare For

this reason, i.n_ the case where the endless reproductjon is carried out,
t he repef???yged at the incoming or return path side, i.e., side B of the

magnetic tape. When this magnetic tape is caused to undergo
endless reproduction (playback) to continuously carry out
reproduction extending over the reciprocating directions;
soundless state of 10 min. is reproduced every each repetitive
operation in the reciprocating directions. An approach is
employed to record, into the soundless portion of 10 minutes,
music information of the suitable portion corresponding to 10
minutes from music information where 50 minutes are caused to be
one unit, or any other music information are recorded thereinto
by 10 minus, thereby making it possible to prevent reproduction
in the soundless state. However, such reproduction of music
information is not caused to be an operation to serially
reproduce music information where one unit is constituted by 50
minutes, i.e., would not be caused to be an operation to
continuously carry out unified reproduction of music information
of one unit.

In order to reproduce music information of one unit or a
series of music information, while allowing the magnetic tape to
undergo traveling operation in the state where it is

automatically . reversed extending over the reciprocating



reproduction (playback) tinme of one endl ess reproduction operation in the

reci procating directions is determned by the Ilength of the magnetic tape

used.” Further, in tape recorders of the auto-reverse system in the case

where a nmagnetic tape on which only nusic information having short tinme as

conpared to the recordable tine are regorded is reproduced, portions where

no nmnusic information is recorded woul d be unnecessarily reproduced.

For exanpieecthonhhe daseusvmegeamisime i néconderohaivinghithe &5Qts-revessare

caused to be one unit is recorded onto a nagnetic

4 tape fmeebindsi thenéotakesonlate68 nenesedtyanfbprepeoidedabpagnetic

reci procating operation, it is general that nusic information of 30

m nut es BfRer dotidel decerdabdegot Hee panh eerigormity | wiitde Aheoftimme of

nagnetic,tfge and nusic_information of 20 m nutes are .recorded at the

i nconi ng*Bf °OFBRLAANpaRRDNsPEeMusis. indiog@agion,t kdC -nEgndE e eacansed Wien

this magnetic tage I S caysed to undergo . .

However, since times “of information such as rmusic

information, etc. recorded onto the magnetic tape are diversed,
it is necessary for becoming in conformity with these diversed
information to prepare magnetic tapes in which the recordable
time of the information signal is diversely changed. As a
result, there takes place the necessity of providing magnetic
tapes in which recordable times are caused to be slightly varied,
resulting in increased number of kinds of products. This
constitutes the cause to increase the cost from viewpoints of
mass—producibility and/or stock management. Moreover, for user,
labor to search a magnetic tape of length in conformity with the
time of music information, etc. to be recorded is required. In
addition, there are also instances where all of magnetic tapes
in conformity with the time of desired music information, etc.
are not merchandised. Moreover, a method in which many kinds of
magnetic tapes having different recordable times are prepared in
advance is wasteful and uneconomical. Further, even in the case
where magnetic tape conforming to the time of music information,
etc. to be recorded cannot be obtained, and a magnetic tape

having a recordable time approximate to the time of music

information, etc. to be recorded is selected, there are instances



endl ess reproduction (playback) to continuously carry out reproduction
extendi ng over the reciprocating directions, soundless state of 10 mn. is
reprotluced- every each repetitive operation in the reciprocating
directions. An approach is enployed to record, into the soundl ess
portion of 10 mnutes, nusic informati@n of the suitable portion
corresponding to 10 mnutes fromnusic informati on where 50 m nutes are
caused twhbee eneonnof, abpuangesbirel misuteisnttekest pdacare Aecer dedult,
thereinto by 10 m nus, thereby naking it possible to prevent reproduction
in the sbhadeewsubdaresupvkvers i tuathi greprishe tiindre rofe triegi sudnfagy metsiion i s
not caused to be an operation to serially reproduce nusic information
wher e onénfarnafiopopstdesierd wpessgnif agtesseries ofygysd cndnfpemedised to
be an operati.on to continuously carry out unified reﬁnoduction of mnusic

i nfor mat £5f- deidfe BRitbe contipgogsdy, nepradicrfickhidsi el inwingt ithe of
one unit_or_a | es I c information, while allow ng the magnetic

tape to mﬁﬁﬂ%Fége£?89e?;nggabggatFBﬁVFHiPﬁeOQFﬁﬁéiﬂﬁeFB thej state where
autonatiggl&g Qh\gaé¥¥tafﬁ}epgbggsegvgatehg?ng'é%gfwgﬁgtgg%iprocating
directions.
Disclosure of the Invention

An object of this invention is to provide a recording and/or
reproducing apparatus and a recording and/or reproducing method
therefor, which are adapted to record reverse designation
information to designate reversal of movement direction at an
arbitrary position of a recording medium on which information
signals such as music signal, etc. are recorded, and to reverse,
at.an arbitrary position, movement direction of the recording
medium caused to undergo relative movement with respect to
recording and/or reproducing head to permit recording and/or
reproduction of information signals such as music signals, etc.
to be carried out.

Another object of this invention is to provide a recording
and/or reproducing apparatus and a recording and/or reproducing
method therefor which can continuously record and reproduce
information such as music information of desired one unit or a
series of music information, etc. as a series of information

while reversing the movement direction of the recording medium.



5 directions, by using a tape recorder having the auto-reverse function,
there takes place a necessity of preparing a magnetic tape having
recortlabl e tine in conformty with the time of information such as nusic

i nformation, etc. to be recorded. However, since tines of infornmation
such as nusic information, etc. recordgd onto the nmagnetic tape are '
diversed, it is necessary for becoming in conformty with these diversed
informati on t4 fuchaer olmippet iof ttaies invewtiioh ibeto qouoodiaid @ reicordding he

i nformati on signal is diversely changed. As a result, there takes place
t he necegsfif 9roreproduding ampacetvs eades racandéhgr endr/dabire priodes iange
caused to be slightly varied, resulting in increased nunber of kinds of
product smethognhitBergdas: inyfd ghdnc ik tase rieherseipfiersationr such as
viewpoi nts of mass-produci bility and/or stock managenent. Moreover, for
user, |BBBLCt nEREPRRIANRENBRPCURADE OB & BRGERSI ALcHHEALNIDS ORmeEs ivke

[ i C.i t|on, . to be recorded is required. In
time of gygtcf;ﬁégég}AeQ wggie reversing the movemgnt direction of a

recording medium, such information can be securely recorded
without generating lacking of record.

A still further object of this invention is to provide a
recording and/or reproducing apparatus and a recording and/or
reproducing method therefor in which when information signals are
recorded onto a recording medium caused to undergo relative
movement in a first movement direction and in a second direction
which is opposite to the first movement direction with respect
to a recording and/or reproducing head, an operation is conducted
to record, at recording end (termination) position of the
recording medium corresponding to any one of movement direction
of the first and second movement directions, high speed retrieval
designation information for retrieving leading position of a
signal recorded in correspondence with the other moyement
direction so that rapid reproduction of signals recorded in
correspondence with the other movement direction can be made.

A recording and/or reproducing apparatus for a recording
medium according to this invention which has been proposed in
order to attain objects as described above comprises: a drive

mechanism for driving a recording and/or reproducing head and the



addition, there are also instances where all of nmagnetic tapes in
conformty with the tinme of desired nusic information, etc. are not

mer chandi sed. Mreover, a nethod in which many kinds of nagnetic tapes
having different recordable tinmes are prepared in advance is wasteful and
uneconom cal. Further, even in the caseg where nagnetic tape conformng to
the time of nmusic information, etc. to be recorded cannot be obtained, and
a magnet recbapénghmedhgmaretadt daby ei i aref iappr aoveademn tt @l ideec i ore agfd MuSi ¢
information, etc. to be recorded is selected, there are instances

6 whereaersegorsi ambyemesdyvedbfeei hom ewhizbesipl agposAten tesuthe ftilvarte
woul d result the situation where information such as nusic information of
desired BagenAnrt odizesddions ofe mesversd orimfoomatienc, oitbhs t gipeuit
continuously reproduced while allow ng the magnetic tape to undergo

travel i ngPBpEEAVPOFA ntBak, sPdt Ehthetdme) 1of sragepAdREcalf ysignvalgeyith
extendingeggggttpg {ggiﬁggggéigglmedium, it generates, at the time point
when substantially one half of total recording time is passed,
reverse designation information for reversing relative movement
direction of the recording and/or reproducing head and the
recording medium at the time of reproduction of the recording
medium; and a control section operative to record the reverse
designation information generated by the reverse information
output circuit at recording end position of at least any one of
the first and second movement directions of the recording medium
by the recording and/or reproducing head to reverse relative
movement direction of the recording medium and the recording
and/or reproducing head, and to control the drive mechanism on
the basis of the reverse designation information recorded on the
recording médium at the time of reproduction of the recording
medium to reverse the movement direction from one movement
direction of the first and second movement directions of the
recording medium to the other movement direction.

Moreover, the recording and/or reproducing apparatus
according to this invention further comprises means for setting

total recording time on the basis of recording time at the time

of first relative movement direction of the recording and/or



di rections. Di scl osure of the Invention An obj ect
of this invention is to provide a recording and/or reproduci ng apparatus
and a recordi ng and/ or reproducing nmethod therefor, which are adapted to
record reverse designation information to designate reversal of novenent
direction at an arbitrary position of & recording nmedi umon which

I nformation signals such as nusic signal, etc. are recorded, and to
rever se, rearoduacanigi heady apdsithieome coodd mgn mediiuec endn refk otridd nige cdmedi rag:
medi um caused to undergo relative novenent with respect to recording
and/ or ré&peotiimpngfheadond pedmitt veegovemegtaddrerctirapoddidie eecoirding

i nformati on signals such as nusic signals, etc. to be carried out.

Anot her 8BPEeT FreRmdGingkhearth #8dt $her dEcPrdingederdi v, wherein the
reproducingaﬁgparatus and a recordi ng and/or reproducing  nmethod therefor

whi ch cafi® BnoaR P R eedrdl s&rtd indosyglic Ehaf ntBe R SO L HE ke rsitde
infornat%onsgf desireg gne yFlt or %giseriﬁg of Sic inforngtion“ etc. as
a series*of SEnFOYRBER B URF F LOP VB rORES Tt AR RAERECUT T LRE | bimein e
recordingeggghugbvement'direction.

Further, the recording and/or reproducing apparatus further
comprises a memory for storing signals with respect to the
recording medium, whereby when the drive mechanism for the
recording medium is controlled by the control unit to reverse the

‘"movement direction from one of the first and second movement
directions to the other, signals to be recorded onto the
recording medium are temporarily stored into the memory.

The recording and/or reproducing apparatus according to this
invention is operative so that when the recording and/or
reproducing head and the recording medium are driven relatively
in a first movement direction and in a second movement direction
opposite to the first movement direction to record signals onto
the recording medium, total recording time of a signal recorded
onto the recording medium is determined to record, onto the
recording medium, at the time point when substantially one half
of the total recording time is passed, reverse designation
information for reversing relative movement direction of the

recording and/or reproducing head and the recording medium at the

time of reproduction of the recording medium to reverse the



7 A further object of this invention is to provide a recording
and/ or reproduci ng apparatus and a recordi ng and/ or reproducing nethod
therefor in which in the case where informati on such as nusic information
of one unit or a series of nusic information, etc. is recorded while
reversing the nmovenent direction of a ¥e&cording medium such information
can be securely recorded w thout generating |acking of record. A
still furehatiypj aavesenthi dirpesdpnoref sthe prrqmrdgires meddndi nynénd/her
reproduci ng apparatus_and a recording and/ or reproducing nethod therefor
i n whi chTRRERILAEoARY Th EPBRAFECAPE headr ded TS Fg@orf‘d}Whedﬁld‘rh
caused to undergo relghive novenent in a firgt ngﬁgnent direction and in a
e gt

second dFFE&REFEN Qi i sSTEFPBLARE t Bedhyms | enBACOFALBEt i R

respect go adrecordbn d_and/or reproduci ng head, an operation is conducted
to recor §°PEP P8&85d'ﬁg end (termination) position of the recording medium

Correspondlnthgtﬁg¥mgg%’ofaﬁD¥gg§ghig%reg£h9gr reproducing apparatus

according to this invention comprises: a drive mechanism for
relatively driving a recording and/or reproducing head and a
recording medium in a first movement direction and in a second
movement direction opposite to the first movement direction; a
skip flag output circuit operative to generate high speed
retrieval designation information for carrying out an operation
to retrigve leading position of a signal recorded, from recording
end position with respect to one of the first and second relative
movement directions of the recording medium and the recording
and/or reproducing head,. in cérrespondence with the other
movement direction; and a control section opebative to record the
high speed retrieval designation information generated by the
skip flag output circuit at a recording end position of the
recording medium corresponding to any one of the first and second
movement directions, and to control, at the time of reproduction
of the recording medium, the drive mechanism on the basis of the
high speed retrieval designation information recorded onto the
recording medium to start an operation to retrieve the leading
position of the signal recorded on the recording medium.

Furthermore, a recording and/or reproducing apparatus .



of the first and second novenent directions, high speed retrieval
designation information for retrieving | eading position of a signal
recorded in correspondence with the other novenent direction so that rapid
reproduction of signals recorded in correspondence with the other nmovenent
direction can be made. A recordi ngi and/ or reproduci ng apparatus for a
recordi ng mnediumaccording to this invention which has been proposed in
order toaatbadingbjtect shhs dexventhec abeower Coepri aesirivelrngehantsharficam
for driving a recording and/or reproduci ng head and t he .
8 recordehgtiwdilymdreaitrig/ eby rieox dfiinegs t amdierre ne pdodactingn tseatl | anda a
second novenent direction which is opposite to the first novenent
di recti onecardéuear pedipfiorimatd o Ak preveneruidirepkioni srdsdnt hatsecana he
time of recording of signals with respect to the recording nmedium it
generate@?vﬁﬁeﬂﬁedﬂFﬁﬁtﬂ@mnppﬁﬂﬁﬂi%nﬁﬁn%ﬁﬁi%ﬂT@tOﬁ@vﬁaﬁﬂtoﬂlfépéﬂon; a
recording tine is passed . . . )
sk;p flag output circuit operative so that, at the time of
recording signals of the recording medium, it generates, at the
time point when substantially one half of total recording time
is passed, reverse designation information for reversing relative
movement direction of the recording and/or reproducing head and
the recording medium at the time of reproduction of the recording
medium, and generates high speed retrieval designation
information for carrying out an operation to retrieve 1leading
position of a signal recorded, from recording end position with
respect to one of the first and second movement directions of the
recording medium and the recording and/or reproducing head, in
correspondence with the other movement direction; and a control
section operative to record the reverse designation information
generated by the skip flag output circuit at recording end
position of at least any one of the first and second movement
directions of the recording medium by the recording and/or
reproducing head to reverse relative movement direction of the
recording medium and/or the reproducing head, and to control the
drive mechanism on the basis of the reverse designation

information recorded on the recording medium at the time of

reproduction of the recording medium to reverse the movement



reverse designation information for reversing relative novenent direction
of the recording and/or reproducing head and the recording nediumat the
time of reproduction of the recording nedium and a control section
operative.to record the reverse designation information generated by the
reverse information output circuit at 12cording end position of at |east
any one of the first and second novenent directions of the recording

medi um By rekd ioacofdiomg and/ ooneeprHduchag fhead t andvere®nd| atovement
novenent direction of the recording nmedium and the recording and/or

r epr oducBAgeRédensanaft otbent retordéndr imed whaid srhlen ot thagioy eafertthe
reverse designation information recorded on the recording nmediumat the
time of PdpPEFIONI oficof rekerfecdh@i ndiskedrgreto reteis¥athe desigmnarition
direction from one novenent direction of the first and second novenent

di rect i oABEGFMEfd Oy o BEPET ARG CRedPHm EBet HEK BB heh 3y ARUTi (daqwit  at
Mor eover . the r.ecordi ngPan /.or according tg this

d t
i nvent i of *FOFPHEE EBApPPSS lﬁﬁaﬁgp gﬁugéggrﬁg g[g‘fa I UPe C8F dRHE OB fart <t he

basi s of co n tlrre at.the ti of f relative novenent d|r ctlon
of the re%% é% gﬁd/o flrst an §econ movemen% directions, 3

contpol the drive mechanism for the"recording medium on the basis
of the high speed retrieval designation information recorded on
the recording medium to start an operation to retrieve leading
position of a signal recorded on the recording medium.

Brief Description of the Drawings

FIG. 1 is a block circuit diagram of a recording and/or
reproducing apparatus according to this invention.

FIG. 2 is a view for explaining the principle of reverse
time setting at the time of recording infdrmation signal.

FIG. 3 is a flickered for explaining recording operation
including traveling reverse operation.

FIG. 4 is a view showing an example of reverse position and
data storage start position at the time of no defect reverse
operation.

FIG. 5 is a view for explaining skip flag for endless
reproduction.

FIG. 6 is a view for explaining skip operation for endless
reproduction.

FIG. 7 is a block circuit diagram showing outline of the



-9 reproducing head and the recording nediumand recording tinme at the
time of second relative novenent direction of the recording and/or
reproduci ng head and the recordi ng nedium wherein the setting neans nakes
a setting such that the recording tine in the first novenent direction is
| onger than the recording time in the sgcond novenent direction. '
Further, the recording and/or reproducing apparatus further conprises a
nmenory foongtiguragisngnd sam eRameipeaif t® shgnaleaapicdnditd uthivhacaby
when the drive nechanismfor the recording nediumis controlled by the
control woarrytogreusér satbhet inpwrewventsediopeataitdorf raomd ariei wfogdmatfiost and
second novenent directions to the other, signals to be recorded onto the
recordi ng medFlfhaBeiseppdlackeyedt dredexpiieiniagmekopyoperatiofhet the
recordi ng and/ or reproducing apparatus according to this invention is
operativéiBg pharemrBeduchdonecordi ng and/ or reproduci ng head and the

recordi ng mediumare driven rel atively
Best Mode for Carrying Out the Invention

A preferred more practical embodiment to which this
invention is applied will now be described with reference to the
attached drawings.

FIG. 1 shows a recording and/or feproducing apparatus for
a recording medium according to this invention for realizing a
signal recording/reproducing method according to this invention,
and is a block circuit diagram showing the recording system of
a tape recorder using a tape shaped recording medium (hereinafter
simply referred to as a tape) like a magnetic tape as the -
recording medium. FIG. 2 is a view for explaining the principle
of reverse time setting at thé time of recording, and FIG. 3 is
a flickered for explaining the operation at the time of
recording. The tape recorder of this embodiment is a digital
audio tape recorder using a magnetic head as recording and/or
reproducing means for information signal, which is caused to be
compart so as to have dimensions such that they can be carried,
i.e., down to portable size.

It should be noted that this invention can be applied not
only to tape recorder but also to other recording and/or

reproducing apparatuses, and as information signals recorded onto



in a first novenent direction and in a second novenent direction opposite
to the first novenent direction to record signals onto the recording
medium total recording tine of a signal recorded onto the recording
mediumis.determned to record, onto the recording nedium at the tine
poi nt when substantially one half of tie total recording tine is passed,
reverse designation information for reversing relative novenent direction
of the tkeordtongding/ mediepy athiciorgl hetad maxd d lsd gheder diaggbeednplogiedt,he
time of reproduction of the recording nediumto reverse the

10 rel abuveadsvervdmtecdisigrialon of thdar ed@ndilisg addled aatl théormeddoti ng
and/ or reproducing head to record the signal with respect to the recording
medi um bprepessasr deayinmendes mapr obaci Agrhdad. to refgrdihsenoersd/ar
recordi ng and/or reproducing apparatus according to this invention

conpri seEePROARF {BEnRRPRARREHSS Or

Initially, in the block circuit diagram shown in FIG. 1, an
input terminal 11 is supplied with a digital audio signal as an
information signal. This digital audio signal is sent to a
memory 12, at which it is caused to undergo write—in/read-out
control. The digital audio signal which has been caused to
undergo such write—in/read-out control is sent to a recording
head 15 through an encoder 13 and through a recording amplifier
14, at which it is recorded onto a tape 18 as a recording medium.
This tape 16 is operated so that it is caused to travel in a
predetermined direction by a capstan 17 and a pinch roller 18,
and is caused to undergo reverse control such that the traveling
direction is caused to be opposite to the traveling direction
until now at a predetermined traveling position. The capstan 17
is rotationally driven by a motor 19.

A system control circuit 21 for controlling operations of
respective components of this apparatus is supplied with a signal
such as an operation input, a set (set—up) input or a control
input, ete. through an input termihal 22, and sends a control
signal to a memory control circuit 23, a reverse information
output circuit 24, a motor drive circuit 26, and a skip flag

output circuit 28, which will be described later, provided as



relatively driving a recording and/ or reproducing head and a recording
mediumin a first novenent direction and in a second novenent direction
opposite tio the first novenent direction; a skip flag output circuit
operative_to generate high speed retrieval designation information for
carrying out an operation to retrieve igading position of a signal
recorded, fromrecording end position with respect to one of the first and
second r elgeisien dememdst, @iticect iIansdafi ttilver ,r éter diyrg et dionbrald direuit
recordin% and/ or reproducing head, in correspondence with the other
movenent 4di rigct $epPl bed wWitbner cletsectiom opbpati eom arecend shesoli @b
speed retrieval designation information generated by the skip flag output
circuit ¥bighrdebeatfgtenaipatienonf ofhe Harer.ecBhdi egdm=hismr G dedpatdi ng
to any one of the first and second novenent directions, and to control, at
the tinme2ofetepF8dReT bion drahidiededr dbagt aeminat IREePP I tEoReTh &sifomen

t he basi%hof t he . hkﬁg§fpeed retrieval designation information recorded
onto t he *PPelSFEiRG | RS ot dheoddRR ildh to retrieve the |eading
position of the si %gl recorged on.the . recgrdin ne?iunl_ . Furthernore,
a recording “andoroTepfOYtEP hg A dtatdls conttrols ‘write-in/read-out

operation of digital audio signals as recording data into the
memory 12 in accordance with a control signal from the system
control circuit 21 to allow the memory 12 to carry out an
operation such as storage, etc. of recording data necessary for
conducting no dgfect reverse operation as described later. The
reverse information output circuit 24 generates reverse
information for automatically carrying out reverse operation in
a traveling direction of the tape 16 at the time of reproduction
of the tape 18. The reverse information generated from the
reverse information output circuit 24 is delivered to the encoder
13, and is then recorded at a predetermined position on the tape
16 by the recording head 15. Moreover, the skip flag output
circuit 28 generates skip flag which will be described later.
The skip flag thus generated is delivered to the encoder 13, and
is then recorded at a predetermined position on the tape 16 by
the recording head 15.

Meanwhile, when recording is carried Out.with respect to the
tape in the auto-reverse state at the recording and/or

reproducing apparatus such as ordinary tape recorder, etc., the



according to this invention conprises: a drive nechanismfor relatively
driving a recording and/or reproducing head and a recording nediumin a
first® novenent direction and in a second novenent direction opposite to
the first.novenment direction; a skip flag output circuit operative so
that, at the tine of recording signalsief the recording nedium it
generates, at the tinme point when substantially one half of total
recor di n§veitem cpatpadsedrcudbed tereest gaat tape itrrfaoresitn ol ifrore trise risiong
relative novenent direction of the recording and/ or reproduci ng head and
t he recoP8fndifeditiftat ¢ r@- ti ferverdedF¥dictdigreadfiarheto ecoverag (REN)um
and generates.  high speed retrieval designation information for
car ryi ng3ogecad °Bpetht itg‘ﬁ tPRAA I evEirealing Whedl tthe dord iignén the
recorded, .from recl(%r iterg_gﬁend position wwth respect to one of the first and
ecti

second mSvEABAEYAP S AT TRor ARG hedt Binf §AaRERebY e dSitdictg on

ot RREBANC AGDeRE, ha SLLEPORECNT HAliAlSuY o TRECTR Ve 1y)
record signals onto the tape 16 as the recording medium. The
total recording time in reciprocating directions in this case
corresponds to the length itself of the tape 186.

On the contrary, in this embodiment, total recording time
Tt as sum of the recording time de in the forward (FWD)
direction and. the recording time va in the reverse (REV)
direction is set in correspondence with recording time of music
information as signal source to be recorded.

In this case, as the most simple example, it is conceivable
to allow recording times Tﬁm and Trev in respective directions to
be respectively Tt/2 which is one half of the total recording
time Tt. In practice, however, by taking into consideration
variations (unevenness) of traveling velocity (speed) of the tape
16, setting is made such that the recording time de'in the
forward direction is longer than the recording time va in the
reverse direction. The reason why such setting is adopted is
that quantity of consumption of the tape at the time of traveling
in the reverse direction is greater than quéntity of consumption

of the tape at the time of traveling in the forward direction,

i.e., recording time, that is, the recording time is prolonged



section operative to record the reverse designation information generated
by the skip flag output circuit at recording end position of at |east any
one of the first and second novenent directions of the recording medi um by
t he recording and/or reproducing head to reverse rel ative novenent
direction of the recording nediumand/py the reproduci ng head, and to

control the
i nf or mat isen

drive mechanismon the basis of the reverse designation
téadr dechpn tire rseodrcdige nethunthe t heverse odireeprieductison

of the recording nmediumto reverse the novenent

12 dir edmiseuf ffirdendny one of the first and second novenent directions of
the recording nediumto the other novenent direction to record the high
speed retrievdlIGedi gitatd oniew nfor nexp baigéngr dhed fbpdemensdiilp ol gy imiteput

circuit at

recording end position of the recordi ng nedi um corresponding to

any one 6f i¢d tings© Tame e fomafeRy0i fegt iBnFes@e@tiiye directions

of the forward direction and the reverse direction, or setting
of reverse position from the initial end of the tape,.
particularly setting.of reverse time indicating elapsed time from
the initial end of the tape.

In FIG. 2, it is assumed that traveling.velocity of the
standard tape of the tape 16 is Vs? velocity error of the tape
of the +side i.e., error in the case where current traveling
speed is higher than the traveling velocity of the standard tape
is vp, and velocity error of the tape of the —-side, i.e., error
in the case where current velocity is lower than the traveling
velocity of the standard tape is vm. Between the tape length Lmd
186 actually spent in recording signal with respect to the
recording area 16A when the tape 16 is traveled in the forward
direction and the tape length L, spent for recording of signal
into the recording area 16B at the time of traveling in the

reverse direction, it is required that Lmd 2 L necessarily

rev
holds for the above—-described reason. From facts as above, in
the worst error state, i.e., in the case where the traveling
velocity of the tape in the forward direction is the lowest and

the traveling velocity of the tape in the reverse direction is

the highest, it is sufficient that the above—described condition



control the drive mechanismfor the recording nediumon the basis of the
hi gh speed retrieval designation information recorded on the recording
mediumto-start an operation to retrieve |leading position of a signal
recorded on the recordi ng nmedi um Brief Description of the

Dr awi ngs FIG 1 is a block circuit8diagramof a recording and/or
repr oduci ng apparatus according to this invention. FIG 2 is a view
for expl biypihgliire pFhugi ppe bhereordibion hetweeni mgcatrdime ttiimesofT,,,,
recordi ng information signal. FIG 3 is a flickered for explaining
recor di n'grec)p’é? AaReCh s HiTRe tionse 141y smr@r da P& -adi-odt is repudred s
a view show n exanpl e of reverse p05|t|on and data storage start

posi tion*3t ¢ ésirt]Vnﬁth fRd lﬂé’flélét foapiles operation. FIG 5 is a view
for explainin { flagf ess reproductlg[}. FIG 6 is a view
for explainin fwgk‘g ati xravf s ehd/®Ls  réprdddction FIG 7 is a

bl ock CléﬁL%ﬁe(¥§§¥s ofﬂyﬂg @%rmuﬁgl??) b%alned in this way and the fact

that total recording time Tt is equal to Tﬂm + va, the
above—described formula (1) is written as follows:

Toud = (Vs = vp)/(2Vs — vm + vs) s (2)

It is sufficient to set reverse time on the basis of the
above—-mentioned formula (2).

Meaﬁwhile, in the case where digital audio tape recorder
caused to become compact down to portable size using rotary head
as recording and/or reproducing head is used as the recording
and/or reproducing apparatus, the configuration in which small
pinch roller is provided within the tape cassette within which
tape 16 is accommodated. For this reason, dimensional error of
diameter or eccentricity of the pinch roller appears as error of
tape traveling velocity. In practice, there results velocity
error of about + 2% to -1% with respect to the standard tape
traveling velocity. In such a case, setting of reverse time is
parficularly importaht.

FIG. 3 is a flickered for explaining such automatic reverse
recording operation.

In FIG. 3, at the first step S1, total recording time Tt is

set in correspondence with recording time of music information



13 configuration of an exanple of a signal reproducing unit for carrying
out automatic reverse operation and skip operation. FIG 8 is a
flickeredfor explaining skip operation at the tine of reproduction.

Best Mode for Carrying Qut the Invention A preferred nore practical
enmbodi ment to which this invention is spplied will now be described with
reference to the attached draw ngs. FIG 1 shows a recording and/or
r epr oductagbappecarded f onto at hecbape nigf mediturbhac cordieyudndt tsftiep SRy ertthieon
for realizing a signal recording/reproducing nethod according to this

i nvent i onecanding &t imecl ciimcuthedi Higwsin dhrewelgnshediceotdpng asydt dineof
a tape recorder using a tape shaped recordi ng nedi um (hereinafter sinply
referredT60891B8t ApAP [hkin stheghesordt hpavasipgedireesianng msdicukhen® G
2 is aviewfor explaining the principle of reverse tinme setting at the
time of }@Caraiﬁ&}cgﬁétppgthyqqgfter to start recording of information

signals with respect to the tapé 16. These times Tl’ T2

respectively correspond to recording times de, T}w in the

forward direction as the first direction and in the reverse

direction as the second direction as described above, and are

calculated on the basis of the above—-described formula (2), etc.

It is not necessarily required to start recording of information

signal onto the tape 16 from the state where it is traveled in
the forward_direction, but an approach may be employed to start

recording from the reverse direction.

At the Subsequent step 83, recording operation in the
forward direction as the first direction is carried out. At the
subsequent step S4, discrimination as to whether or not recording
time Tl in the first traveling direction is passed is made. For
a time period during which recording time Tl in the first
traveling direction is.not passed, the processing operation
returns to the step S3 to continue the recording operation of
signal in the first traveling direction. On the other hand, when
the recording time T1 in the first traveling direction is passed,
the processing operation proceeds to the subsequent step S5 to
carry out traveling reverse operation to reverse the.travg;ing

direction of the tape 186.



a flickered for explaining the operation at the tinme of recording. The
tape recorder of this enbodinent is a digital audio tape recorder using a
magneti c head as recording and/ or reproducing nmeans for information
signal, which is caused to be conpart so as to have di nensi ons such that
they can be carried, i.e., down to porzable size. It should be noted
that this invention can be applied not only to tape recorder but also to
ot her recordi agtamdtbe trepeddngi ngvapparapesesioanis annmifed it ;at tgnal s
recorded onto ' 14 the recording

medi um soepoBby themmiar e gjited e biorenptoyedds boat shesoS8i deo aslilgmal s
or data signals handled at information processing equipnents nmay be

appl i ed therbteped gkt dravedmdodacthg npperae direction |gg ttihd Isecand t he
bl ock circuit diagramshown in FIG 1, an input termnal 11 is supplied
with a dﬁgpygﬂi&gdﬁérgpeﬁgp ¥ cgrry out recording of information signal.

During the recording operation in the second traveling direction,
whether or not the recording time T, in the second traveling
direction is passed is discriminated at step S7. When
discrimination result of NO is provided, the processing operation
returns to the step S6 to continue the recording operation in the
second traveling direction. When discrimination result of YES
is provided, the processing operation proceeds to the subsequent
step S8 to complete the recording operation in the second
traveling direction.

Meanwhile, in automatically reversing the traveling
direction of the tape 16 to carry out reproduction of signal
recorded on the tape 16, there is the possibility that
reproduction signal may be interrupted by the time required for
reverse operation. For this reason, in this embodiment,
non—defect reverse operation in which memory is used to prevent
interruption of reproduction signal followed by reverse operation
in the traveling direction of the tape 16 is realized. This non-—
defect reverse system is a system to temporarily store, into the
memory, digital audio signal which has been read out from the
tape 16 as reproduction data corresponding to the time of the

time required for reverse operation in the traveling direction



i nformation signal. This digital audio signal 1is sent to a nenory 12, at
which it is caused to undergo wite-in/read-out control. The digital

audi o© signal which has been caused to wundergo such wite-in/read-out
control is sent to a recordi.ng head 15 through an encoder 13 and through a
recording anplifier 14, at which it is2arecorded onto a tape 16 as a
recording medium This tape 16 is operated so that it is caused to travel
in a predetbentaed direct momebpedorapihanréveased appirathonoltloerebd owtnd

i s caused to undergo reverse control such that the traveling direction is
caused t dabbe cyposid eint othdememave| dug idigr édtd orevemrse | openabion in the
predeterm ned traveling position. The capstan 17 is rotationally driven by
a notor fgavelingpdipeebirnonf ridie diapeulf P Fhereduntcont impusder aitangt of
respective conponents of this apparatus is supplied with a signal such as
an oper afF®F oM ong sd@nglset o up)l imdpat eori nd edgitrtcion i aputrepsrducttiasugh
an input term.nal 22, and sends a control signal to a nenory control
circuit 538nglscddy Ebej kigemedi FfevedFt P& 24, a notor drive circuit

[ lrcuit 2 ich wll ri I r
ey ae Mo n3¥e BHABET " SohLe PPus RS I P IS UG B5Br6ECH i

employed to allow the traveling velocity of the tape 18 to be
higher from.the position Xy preceding by predetermined length
with respect to the reverse position x; of the tape 16 detected
on the basis of output from the end sensor 25 to store, into the
memory, data quantity which is difference between quantity of
data which has been read out from the tape 16 and data quantity
required for reproduction of actual audio signal so that data
quantity corresponding to the time required for reverse operation
in the travéling direction of the tape 16 or more can be stored
in the memory at the time when the reverse position Xp is
reached. For this reason, recording of signal onto the tape 186
is carried out by determining, by calculation, storage start
position Xy on the basis of the reverse position Xp to write
reverse designation information such as reverse flag; etc. at
that position Xy- In more practical sense, an approach may be
employed to write down count value such that numeric wvalue
decreases from the position Xy toward the reverse position Xp .
In this case, by writing such a down count value to take a

predetermined value, e.g., 1 or 0 at the reverse position Xp, it



15 occasion demands, etc. In addition, the systemcontrol circuit 21 is
supplied with a detection output froman end sensor 25 which detects
termmnation of the tape. The end sensor 25 detects a detected portion
provi.ded at the term nating position or before the term nating position of
t he tape 16. The menory control cgacuit 23 controls wite-in/read-out
operation of digital audio signals as recording data into the nenory 12 in
accordande wwdssiblentoolresiopmlzd rdhstarcgystrentimenupoltcci theai trédetse
allow the nenory 12 to carry out an operation such as storage, etc. of

r ecor di n§ogditd omecesshyy ther syshemctdantrwl defigcuitevel se opbeatievense
described | ater. The reverse information output circuit 24 generates
reverse ipdpamgddiosn 9vFPubit aawWdl | $4cHnATRL Ot ABvereeodpenaei ofitih  a
traveling direction of the taEe 16 at the tine of reproduction of the tape
16.  Th&OMAOs £ G of it FHRLBBNEPRLER LT (RGN Tk \ef sEIGnf dnmatavarse

' ' Is delivered to the encader
out put CE%&%%&&%%on such as down count value or reverse flag, etc. The

reverse information thus generated is delivered to the encoder
13, and is recorded from a predetermined position, i.e., storage
start position Xy on the tape 16.

FIGS. 4A to 4C show examples of reverse position Xp and
storage start position Xy in the case of the above—-described
non—defect reverse operation. Namely, FIG. 4A shows the example
where the traveling direction is reversed at the tape end. At
the time of recording, tape remaining quantity is determined on
the basis of information obtained by defecting rotation of the
reel table to calculafe the time until the scheduled reverse
position Xp from the determined tape remaining quantity to
calculate storage start position Xy necessary for traveling
reverse operation at the time of reproduction. Moreover, FIGS.
4B and 4C show the example where scheduled reverse position Xp is
calculated in advance in dependency upon recording time of music
information as described above. An approach may be employed to
determine storage start position Xy on the basis of the position
Xp to record reverse designation information from that position
Xy- It is preferable that the scheduled reverse positiqn Xp in

this case is set so as to satisfy condition such that the



13, and is then recorded at a predeterm ned position on the tape

16 by the

recordi ng head 15. Moreover, the skip flag output ~circuit 28 generates
skip flag which will be described later. The skip flag thus generated is
deliyered.to the encoder 13, and is then recorded at a predeterm ned
position on the tape 16 by the recordiag) head 15. - Meanwhi | e, when
recording is carried out with respect to the tape in the auto-reverse
state atreterdéngrtimg &pdior theegrodicidig egddamat us. suchresopdingatymeape
recorder, etc., the 16 system
control Ejgclinttbe feywpsdsdizgetipavds nprBarciham thenreoprdingedimen,
e.g., forward (FWD) direction to reverse (REV) direction of the opposite
di recti ohy WRefiheheeperei bRavAling direrhiey. of - ¢ er MR TS infe Trgpdnie
i's reached bgfdetection output fromthe end sensor 25 to continuously

(successFh8l

Verg8eofdTEFEAPs onto the tape 16 as the recording medi um

The

Meanwhile, when setting of recording time is made such that
the recording time de in the forward direction which.is the
recording time T1 in the first traveling direction is longer than
the recording time va in the reverse direction which is the
recording time Tz in the second traveling direction as described
above, there are many instances where unrecorded or not vyet
recorded blank portion BL takes place at the portion after
recording has been completed of the recording area 16B at the
time of recording in the reverse direction, i.e., the tape
initial end side when viewed from the recording area 16A. When
such blank portion takes place over long distance so that it
reaches, e.g., about several minutes in terms of time, endless
reproduction cannot be satisfactorily carried out.

In view of the above, in this embodiment, as shown in FIG.
5, high speed retrieve designation information of the next
recording content, e.g., skip flag or skip mark as next music
leading position search start flag is recorded at the recording
end position Xp in the reverse direction. This skip flag is
generated by the skip flag output circuit 28 in accordance with
command from the system control circuit 21 of FIG. 1. Thef§kip

flag thus generated is delivered to the encoder 13, and is then



total recording time in reciprocating directions in this case corresponds
to the length itself of the tape 16. On the contrary, in this .
enbodi ment; total recording tinme Tt as sumof the recording tinme Tfwd in
the forward (FWD) direction and the recording tinme Tlerr] in the reverse
(REV) direction is set in correspondenge with recording time of music

I nformation as signal source to be recorded. In this case, as the
nost  si npkeoexdadpbatoi tthies teqreceli6/ayt ethé oratd paingchedingsti nwaeh] et ils and
Tlerr] in respective directions to be respectively Tt/2 which is one half
of the tekdp féesrisndetected @t thd ntipmeactfi cep rivaiuetdion by hieakipeg altriton
consideration variations (unevenness) of traveling velocity (speed) of the
tape 16isséwitgheds indde thechhiglatsperdr évotdengydi heaTehdnin opleera tfiomar d
direction is |longer than the recording tine T[err] in the reverse
directi of°F TREFEE¥4BR Wpydinghrenition o5 Bepprastt ir@ushxmat Iqué&rlutl?_t \h iggh
consunption qof the tape at the tine of traveling in the reverse direction
i s grggt EPeFaaﬁeaﬁéﬁt"gtly°@Fr@(§ﬁ§@nptqvcﬁi1 f the enperattioe pifnthef tape
travel i ng in the%f rward. direction, i.e., recording tine, that is, the

recordin stirheeacf e ,rolsblﬁ&eaoperatlon is continued in the state where
traveling direction of the tape 16 is reversed.
For example, as shown in FIG. 6, even in the case where

recording start position x, in the forward direction is away from

]
the initial end portion of the tape 16 when viewed from the
recording area 16A, when skip flag is detected at the recording
end position Xp in the reverse direction at the time of
reproduction of the recording area 16B, the tape 16 is fed at a
high speed in the reverse direction. Thus, leading position
search operation to search for leading position of the next music
is carried out. When the terminating portion of the tape 16 in
the case whefe viewed from the recording area 16B, i.e., the
initial end portion of the tape 16 in the case where viewed from
the recording area 16A is reached, the traveling direction is
reversed. The tape 16 is in turn fed at a high speed in the
forward direction. Thus, leading position search operation to
search leading position of the next music is carried out.

An example of the reproduction system of the recording
and/or reproducing apparatus for carrying out such reproduction

operation is shown in FIG. 7.



17 so that tape in recording in the reverse direction is

I nsufficient. FIG 2 is a view for explaining the fundanental
princtple :of setting of recording times T[err], T[err] in respective
directions of the forward direction and the reverse direction, or setting
of reverse position fromthe initial englsof the tape, particularly setting
of reverse tinme indicating elapsed tinme from the initial end of the tape.
In FIG 2, itInsFassurfed 4 haighahvebcogdedl oai ttheoftdge 16t pndaeddt age 0f
the tape 16 is Vs, velocity error of the tape of the +side i.e., error in
t he caserebepductiipant herdveBilng aspeeis i ddilghered haro t ke trepreldued ion

vel ocity of the standard tape 1is vp, and velocity error of the tape of the
-side, i|iP8ocegpifE ichirechd tcasy wiesmdulbateinn vet bretit i s3Bowshrohgh t lae
traveling velocity of the standard tape is vm Between the tape |ength
Lfwd 16T8BFA4Mry igpepnPlifiesoddi ndisigynst nERM® ducddomn stigneHe from the

reproduction processing circuit 33 is taken out from a terminal
35 through a memory 34. The memory 34 is caused to undergo
write—in/read-out control by a memory control circuit 37. At the
reproduction processing circuit 33, detection of skip flag
recorded on the tape 16 is carried out by a skip flag detecting
circuit 38, and detection of reverse information recorded on the
tape 16 is carried out by a reverse information detection circuit
39. These respectivé outputs from the skip flag detecting
circuit 38 and the reverse information detecting circuit 39 are
delivered to the system control circuit 21.

In FIG. 7, common reference numerals are respectively
attached to the portions common to the recording system shown in
FIG. 1, and their detailed explanation will be omitted.

The above-described non-defect reverse operation will now
be described. When reproduction in the forward direction is
developed so that reverse information from the storage start
position Xy is detected by the reverse information detecting
circuit 39 in a signal from the reproduction processing circuit
33, this detection output is delivered to the system control
circuit 21. When the detection output from the detection circuit

39 is delivered, the system control circuit 21 controls the motor



recording area 16A when the tape 16 is traveled in the forward direction
and the tape length L[err] spent for recording of signal into the .
recording area 16B at the time of traveling in the reverse direction, it
is required that L[err] [err] L[err] necessarily holds for the
above-descri bed reason. Fromfacts as apeve, in the worst error state,
i.e., 1in the case where the traveling velocity of the tape in the forward
di recti odriiyet hércowssR6and atllewt rtaneeltiray aldinge ivieyl oefi tiyhe ft ape itagddeo
reverse direction is the highest, it is sufficient that the

above- de®€r hbgsbecondhndi b control the memory control circuit 37 to Kart

L[err] [err] L[err]. Thus, as the condition between recording times Tfwd,

Tlerr] i 8tPE&BECcIAN evailtecinoreperat Eploweli e mdyctieni datequfred tie

satisfy the fallow ng fornul a: . jl'éerr] (Vs-vm) [err] T[err] (Vs + vp)
(1) TORTPHECHASNSPEPCEAEIPEr AN Ui )3 Dbt WhABAL RS neviey spayi ndied mate dmct

that toh%%ec%?%%rgigguiLngg Jgteégs éﬁ%%ﬂthet%agLeag]i;-tglég{gd sgt¥%at
the reverse position Xp is reached, the system control circuit 21
controls the motor drive circuit 26, etc. to reverse the
traveling dirgction of the tape 186. For a time period during
which read-out operation of signal is not carried out from the
tape 16 subject to reverse operation, data stored in the memory
34 is read out to thereby prevent interruption of music signal
outputted after wundergone reproduction. Thus, continuous
reproduction of music signals is carried out. When the reverse
operation in the traveling direction of the tape 16 is completed,
the reproduction operation in the reverse direction is started.

The endless reproduction using skip flag will now be
described with reference to FIG. 8.

In FIG. 8, at step S41, reproduction operation, in more
practical sense, reproduction operation in the reverse direction
is carried out. At this time, at step S42, whether or not skip
flag is detected at the skip flag detecting circuit 38 of fIG.
7 is discriminated. For a time period during which such skip
flag is not detected, the processing operation returns to the
step S41. Thus, reproduction operation is continued. When skip

flag is detected, the processing operation proceeds to steﬁ S43.



above-described fornmula (1) is witten as foll ows: Tlerr] = (Vs -
vp)/ (2Vs - vm + vs) ... (2) It is sufficient to set reverse tinme on
t he basi,s of the above-nentioned fornula (2). Meanwhile, in the ¢
where digital audio tape recorder caused to beconme conpact down to
portable size using rotary head as recprding and/or reproducing head is
used as the recording and/or reproducing apparatus, the configuration i
whi ch snBhlis, phigh spedden eiad ipgopbded ivht §iédr¢he deapet ixassdt.tee ,wilklhidd ngh
tape 16 is accomodated. For this reason, dinensional error of dianeter
eccentrippsytobnt seapchcopeoktépnappearsrad éprothef letdprsgt pasélting of

vel ocity. In practice, there results velocity error of about + 2%to
with resphet negtt mussianiar ¢araged tqwtvel | Biselleading |posikcion egeech
setting of reverse tine is particularly inportant. FIG 3 is a

flicker e8PPERLERBI AP nFHBT S8 o Rt et TaY ¢ g dde teRke difndnopBerareyrrse
In FIG 3, at the first step S1, total recording tine Tt is set in
cor r espofidBREE1RAT W hicdbr HF n§hei meRFOMRS ion nfoFRatigA at the present

(current) time point. At the subsequent S44, whether or not the
end portion of the tape 16, i.e., in this more practical example,
the initial end portion of the tape 16 in the case where viewed
from the recording area 16A of the tape 16 is reached is
discriminated. In the case of NO, i.e., in the case where such
end portion is not reached, the processing operation proceeds to
step S47 to discriminate whether or not leading position of the
next music is detected. At this step 8547, when discrimination
result of NO is provided, i.e., the leading position of the next
music is not reached, the processing operation returns to the
step S43. Thus, the 1leading position search operation is
continued. For example, when the leading position search
operation in the reverse direction is developed so that the
initial end portion of the tape 16 in the case where viewed from
the recording area 16A is reached, discrimination result of YES
is provided at the step S44. Then, the processing operation
proceeds to step S45. Thus, reverse operation of the traveling
direction of the tape 16 is carried out. 1In this example, this
reverse operation is the reverse operation from the reverse

direction to the forward direction. At the subsequent step S46,
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19 to be recorded onto the tape 16. At the subsequent step S2, the _
recording tinme T[err] in the first traveling direction and the recording
time T[err] in the second traveling direction of the tape 16 are _

calcul ated thereafter to start recording of information signals wth
respect to the tape 16. These tizes T[err], T[err] respectively
correspond to recording times T[err], Tlerr] in the forward direction as
the firsthe leediog arasitidrheseaneh sepedatéeni dbn aet Hervecdnd idiawcidmon
as descri bed above, and are calculated on the basis of the above-described
formula @8)cagréed putis Ademeddesridopssdqg ce¢ red iomamrocesoiditey tfe
information signal onto the tape 16 fromthe state where it is traveled in
the forwdMEsga&Eati sitePhfi4 an DachipayiBinagkprpyed detecidion M&xﬂﬁfng
fromthe_reverse direction. At the subsequent @ step S3, recording
oper at i off & PEnPOSiFARL gO i tber PEXtadiihke f 1F seaditiedk vt i s WheRi ddout .

i im ion.,as.to et her_ or. not. recordin
At the ﬁ%gﬁﬁ%%?ﬂgst?Bn%ﬁ'éﬂé%&& H%gﬁcis detected and discriminationg

result of YES is provided at the step S47, the processing
operation proceeds to step S48. Thus, ordinary reproduction
operation, in this more practical example, reproduction operation
in the forward direction is carried out. Since the leading
position search operation is continuously carried out in a manner
including the reverse operation in this way, search for leading
position of the next music can be carried out in the state where
blank portion BL of the tape 16 succeeding to the recording
termination in the reverse direction, and/or blank portion of the
initial end portion of the tape 16 in the forward direction, etec.
are skipped at a high speed so that search for leading position’
of the next music can be made. Thus, satisfactory reproduction
having short interruption time can be carried out.

It is to be noted that in the case where discrimination
résult of NO is provided at the step S47, since control shifts
from the leading position search operation of the step 843 to the
routine of the step S44 and steps subsequent thereto, it 1is
necessary to prevent that reciprocating search operation when
skip operation takes place in a tape such that search for leading

position of music cannot be carried out like unrecorded or not



time T[err]- in the first traveling direction is passed is made. For a
time period during which recording time T1 in the first traveling
direction is not passed, the processing operation returns to the step S3
to continue the recording operation of signal in the first traveling
direction. On the other hand, when theagecording tinme Tl in the first
traveling direction is passed, the processing operation proceeds to the
subsequegktstrepoSidd tame y yebat t wheelel rny eltef semapibsmat s 0gnad saedr w6 t he
traveling direction of the tape 16.

20 maktier signgalaveteng isevessereperdeidonis sexdles ety oltindtintite 1yst ep
S5, the processing operation proceeds to step S6 to allow the tape 16 to
be traverestinuede rkeerthigiresgdon idsishpreéevablet tavaduniy tdie esmber t o
carry out recording of information signal. During the recording operation
in the s@EoRGVEF&PeldRRT adiiutttigies athetmert bpe nbeadhpsr pesiding siomrch
T[err] in the second traveling .. )

_ operation, or the liKe to limit the number of the high speed
search operations, e.g., at the time of skip operation down to
one reciprocating operation thus to protect the tape.

Moreover, while explanation has been given in the
above—described example in connection with the case where skip
flag is detected at the recording termination in the state where
the tape 16 is traveled in the reverse direction to reverse
traveling direction at the initial end portion of the tape 16
from the high speed search in the reverse direction to shift to
the high speed search in the forward direction, an approach may
be easily realized in a manner opposite to the above to write
skip flag at the recording termination in the forward direction
to reverse the traveling direction at the tape end from the
leading position search operation in the forward direction to
shift to the leading position search operation in the reverse
direction.

Further, while the reverse position of the traveling
direction of the tape 16 at the time of leading position search
operation is caused to be end portion of the tape 16, an approach

may be employed to write reverse information such as reverse

flag, etc. at the middle position of the tape 16 to carry out



direction is passed is discrimnated at step S7. When
discrimnation result of NOis provided, the processing operation returns
to the step S6 to continue the recording operation in the second traveling
direction. Wien discrimnation result of YES is provided, the processing
operation proceeds to the subsequent s8ep S8 to conplete the recording
operation in the second traveling direction. Meanwhi l e, in
aut omat i caviey seevpesifigonhett tiniel ipog i tdioredtol shidft tloe liea nk6 ot idairary
out reproduction of signal recorded on the tape 16, there is the
possi bi | BEpTChaoPeradiofudn em singes itreyd e dtritagrr upt ed by the tine
required for _reverse operation. For this reason, in this .
enbodi ment,  A8nagEPEERNCE &f Kt dits aembpdimenhi @f KRB jnvengdea mwhich
prevent _interruptjion of reproduction signal followed by reverse operation
in the t PaPelM9fF AIRTTIRAA ofPPYR: t AHED1GT PRRFAG LS TRRBIAYAD toefsed
reverse ste\r;ujfis as stemto,temglﬁrari 'y store, intq tthe menory, digital
audi 0 si 3%31‘”3 PEnTRYS THEeROPeAd OBul T FEMeTRE Hife ofothe tameodibdihor dat a
ondi [ ' ' r ration .in
CorreSpOQ%bﬂQ éget %1%|J¥3€%% %%%altkggoggggér fhécqn'ggg%égié)é%nce with
the traveling direction .
the time of music information to be recorded to record reverse
information such as reverse flag or down count value, etc. from
time or tape position earlier by a predetermined time than the
reverse time, and to detect this reverse information at the time
of reproduction to write data into the memory to thereby
compensate lacking (missing data) at the time of reverse
operation by read-out operation of memory storage data to carry
out no—-defect reverse operation, and to return to the position
in the vicinity of the initial end portion of the tape in the
case where viewed from the forward direction at the time of
completion of reproduction after reverse operation. Thus;
reverse reproduction is caused to be carried out also at the
initial end portion of the tape, whereby endless reproduction
having small no signal portion can be carried out.
Moreover, in order to prevent that the tape is insufficient
at the time of recording in the reverse direction by taking into
consideration variations of the tape traveling speed, an approach

is employed to set the recording time in the forward direction

to a value longer than the recording time in the reverse



21 of the tape 16 or nore before the reverse operation to read out data
stored in the menory during the reverse operation in the traveling
directioh of the tape 16 to thereby continuously output reproduction
signal to.elimnate interruption of. reproduction signals at the tine of
reverse operation. In nore practi&hal sense, as shown in FIG 4, an
approach is enployed to allow the traveling velocity of the tape 16 to be
hi gher fAd@eChdopokPtWpht[deiy fPrecadi tige ye gording riremmeicha tdmg hpo ntiitcm
respect to the reverse position x[err] of the tape 16 detected on the
basi s of 18utidth FRERFERe Erieleifdbrtos skinstbre, bilgnd tpert hemor b hedwty
quantity mchh Lg diffeg?nce bet ween quantity of data which has been read
out fronfPPRéPBapé BBSHARGate GESATFL Pusisqdinfedmedd oneprodbet iles tofevan ual

audi o signal _so_that ,data uantify corresponding.to the tine required for
rever se ggef"é‘ i SR P PR Qtf?ai}peqﬁ%g?}ﬂisrte%tio o’?g‘éhﬁl?%pea%tﬁfe rome ©dn be

stored EQpEBﬁuQ%QBBX @hetg?akkngeggggu%Q%oke %&%ei ngEE%QdXR?;rLaLied
to be as minimum as possible), whereby satisfactory reproduction
having short interruption time can be carried out.

It is to be noted that this invention is not limited only
to the above—described embodiment. For example, as the recording
medium, optical tape, etc. can be used in addition to the
magnetic tape. Moreover, also as information signals recorded
on the recording medium, not only music signals may be employed,
but also video signals or data signals handled in the information
processing equipment may be applied to the recording and/or
reproducing apparatus.

In addition, rotary head or fixed head may be used as the
recording and/or reproducing head.

Industrial Applicability

The recording and/or reproducing apparatus according to this
invention is operative so that, in relatively driving the
recording and/or reproducing head and the recording medium in a
first movement direction and a second movement direétion opposite
to the first movement direction to record signals onto the
recording medium, such an approach is employed to determine total

recording time of signal recorded onto the recording mediﬁﬁ to



reached. For this reason, recording of signal onto the tape 16 is carried
out by determ ning, by calculation, storage start position x[err] on the
basi s’ of* the reverse position x[err] to wite reverse designation

i nformation such as reverse flag, etc. at that position x[err]. 1In nore
practical sense, an approach nmay be empoyed to wite down count value
such that nuneric value decreases fromthe position x[err] toward the
reverse pesordon offterrithe | petbrdifngseme®yumy i tdthgtRECht Bmélovsd GO Ntvheal ue
to take a predetermned value, e.g., 1 or 0O at the reverse position
x[err], pubstantially one half of the total recoring stpmssibl pak@ed,
recogni ze distance or tine up to the reverse position x[err] by the system
control reveegptdepignatipe inéoemstionnfornmevensongpueleitivei moément
generates, in accordance with comand fromthe systemcontrol circuit 21
of FIG 94ireefépBe of ntdemateerrdins mndiowh cepspduging ohepdverst fthag,

etc. The revg[se information thus generated is delivered to the encoder
recording medium at the time of reproduction of the recording

medium to reverse relative movement direction between the
recording medium and the recording and/or reproducing head to
record signals with respect to the recording medium by the
recording and/or reproducing head. Accordingly, it is possible
to continuously record and reproduce, in a series manner,
information such as desired one unit or a series of music

information, etc. while reversing the movement direction of the

recording medium.



13, and is recorded froma predeterm ned posi tion, i.e., stora.B'gs %%&HAS BEEN l
position x[err] on the tape 16. FIGS. 4A to 4C show exanpl es CED ;

reverse.position xR and storage start position x[err] in the case of the
above-descri bed non-defect reverse operation. Namely, FIG 4A shows the
exanple where the traveling directiond3® reversed at the tape end. At
the time of recording, tape remaining quantity is determ ned on the basis
of inforWaatohsobtlaimed lbg:detecting rotation of the reel table to
calculate the time until the schedul ed reverse position x[err] fromthe
det er mi nkd t apereeanfinadgagddnri repreoducdinguleppa rattosa gemprdstingssi ti on
x[err] necessary for traveling reverse operation at the tine of

reproduct i on. iRbVBoVReENE| E9r ZB1akd vAEYsSh8HAYhBEexanpPIeS omddnE serddaired
reverse E%sition_xR i.s calcuylated in advance jn dependency upon recording
time of RBETRIUEAHRE, AEDnead AestiGHRYBHoPEIIAR alfbr adi Ty BeVERSNdyed
to determne stora start position x[err], on.the basis of the position
xerr] tBLFEEbIARr UG bt o BaRRN MO P e RORSEF SRt REPOSIGR | O bhe
x[err]. ' referabl e.that .the schedul ed reverse position xRin this
case is é% égoﬁ%ggeﬁgﬁga |‘1§F§’L°&8Hdition such that the

generating means operative so that, at the time of recording

of a signal with respect to the recording medium, it generates,
at the time point when substantially one half of total recording
time is passed, reverse designation information for reversing
relative movement direction between the recording and/or.
reproducing head and the recording medium at the time of
reproduction of the recording medium; and

control means operative to record the reverse designation
information generated by the generating means at recording end
position at least in any one of the first and second movement
directions of the recording medium by the recording and/or
reproducing head to reverse relative movement direction between
the recording medium and the recording and/or reproducing head,
and to control the drive means on the basis of the reverse
designation information recorded on the recording medium at the
time of reproduction of the recording medium to reverse movement
direction from one movement direction of the first and second
movement directions of the recording medium to the other”movement

e

direction.
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23 recording tine T[err] in the first direction, i.e., reco c-iriH}\SQSHEET HAS BEEN
T[err] in the forward direction is |onger than the recordi ngltine [ F?

in the second traveling direction, i.e., recording tine T[err] in the
rever,se direction. Meanwhi | e, when setting of recording tinme is nade

such that the recording tine Tfwd in tde forward direction which is the
recording tine T[err] in the first traveling. direction is |longer than the
recordi ng.ti md Teeorjding tdredferersprdiduedhgonpphirabuiss fde ar eeeodidigsg i ne
T2 in the second traveling direction as described above, there are many

i nst ancemedhemeagnsetofdedhorinnetlajet 1,r ecorded bl ank portion BL takes

pl ace at the portion after recording has been conpleted of the recording
area 16B at tWBergipetbe eoremditvg further revepsisess reettdng mepass, forhe
tape initial end side when viewed fromthe recording area 16A. Wen such
bl ank poPeit&AnBakBe prhieé B59epridng diimecansetls PRpaisi of .resemdinsge tgme

about severaL mnputes_in terns of time, endless . . '
at the time of the first relative movement direction between the

recording and/or reproducing head and the recording{mediuﬁ:énd
recbrding time at the time of the second réi;tive msveﬁent
direction between the recording_and/or reproduciﬁg head and the
recording medium, whereby the setting means makes a setting such
that the recording time in the first movement direction is longer
than the recording time in the second movement direction.
3. A recording and/or reproducing apparatus as set forth in
claim 2,

wherein when standard relative movement velocity between the
recording and/or reproducing head.aﬁd the recording medium is Vs,
error in a direction where movement velocity is caused to be
higher with respect to the standard relative movement velocity
is vp, and error in a direction where the movement velocity is
caused to be lower with respect to the standard relative movement
velocity is vm, the setting means determines recording time de
in the first movement direction as expressed below:

Teud = (Vs — vp)/(2Vs — vm + Vs)
4, A recording and/or reproduéing apparatus as set forth in
claim 1,

wherein the apparatus further comprises memory means for
-
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reproducti on cannot be satisfactorily carried out. In v gwsoisHEFﬂeHAs BEEN
above, in this enbodi nent, as shown in FIG 5, high speed regLjev PLACED

desi gnation informati on of the next recording content, e.g., skip flag or
ski p.mark.as next nusic |eading position search start flag is recorded at
the recording end position x[err] in tdge reverse direction. This skip
flag is generated by the skip flag output circuit 28 in accordance with
command $tomitBeasgigamlcorittiholresipecti ttRltlod Fébrdingheedsking whleaguiyhus
generated is delivered to the encoder 13, and is then
24 recovded ddreo dhéveameard byst horteool Bdgblieddhel Scombenlt msanskitp -
flag is detected at the tine of reproduction, the operation is swtched
into theTAYgRs8pd@eyemesitocdippctianelfingg opee avifonthg of irsttr jand ngelceadi ng
position of the next nusic. In this high speed retrieval operation, even
if the eRAVEBPREORIBECEhenEape the pEheRewOVeneRtopéractdaAni stbensiigued in
t he state where . . . .

recorded onto the recording medium is temporarily stored into the

memory means.

5. A recording and/or reproducing apparatus for a recording
medium as set forth in claim 4,

wherein the control means records, onto the recording
medium, the reverse designation information generated by the
generating means from the time point when writing of the signal
recorded onto the recording medium is started into the memory
means.
6. A recording and/or reproducing apparatus for a recording
medium as set forth in claim 1,

wherein the control means comprises detecting means for
detecting the reverse designation information from the signal
which has been read out from the recording medium by the
recording and/or reproducing head, whereby the control means
controls the drive means on the basis of an output from the
detecting means to switch relative movement direction between the
recording medium and the recording and/or reproducing head.

T. A recording and/or reproducing apparatus for a recording

medium as set forth in claim 1,
This Sheet Has Been Replaced
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traveling direction of the tape 16 is reversed. For exéuwll%,SHgngEEN
in FIG 6, even in the case where recording start position )Lerr]RE 8 _

forward direction is away from the initial end portion of the tape 16 when
viewed fromthe recording area 16A, when skip flag is detected at the
recording end position x[err] in the rggerse direction at the tine of
reproduction of the recording area 16B, the tape 16 is fed at a high speed
in the reversehdreéati dthe adpvaratueadi hgriiostti eompyesesh apedd i OF olr0
search for | eading position of the next nusic is carried out. Wien the

t erm nat gagepatingn eft trvedmbingend pblétdase ofherhe vieverd {ngmmiekid um
recording area 16B, i.e., the initial end portion of the tape 16 in the
case wheferypepesdingmta henvecondi ngf artdee 16Arst ramthedconte mpaeeleintg
direction is reversed. The tape 16 is in turn fed at a high speed in the
forward AiFEELiBRS, THER pFeaaAngyiosiavah deaisnabpenatindermat swar for:

| eadi ng position of the next music is carried out. . An exanple of the
reproducg?ﬁﬁyég}& BHF ot ABEFRESHPRI hE TAREABVer éProdnefingappaiiias pPdr

carrying_out such reproduction operatipon is shown in FIG 7.
y g51gna§ reco%ﬁe %n correspondence J}th the other movement

direction, at the time of recording of the signal with respect
to the fecording medium.
8. A recording and/or reproducing apparatus as set forth in
claim 7,

wherein the control means makes a control so as to record
high_speed retrieval designation information generated by the
further generating means at recording end position of the second
movement direction of the recording medium in which setting is
made such that the recording time of the first movement direction
is 1longer than the recording time of the second movement
direction.
9. A recording and/or reproducing apparatus for a recording
medium as set forth in claim 7,

wherein the control means comprises further detecting means
for detecting the high speed retrieval designation information
from the signal which has been read out by the recording and/or
reproducing head, whereby the control means controls the drive
means on the basis of a detection output from the further

detecting means to start an operation to retrieve the leading
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25 In FIG 7, a signal recorded on the tape 16 is reiaHﬁysHEET HAS BEEN
reproduction head 31, and is delivered to a reproduction procesRERLACED

circuit -or: denodul ation circuit 33 through a reproduction anplitrer 32
Thus,. a reproduction signal fromthe reproduction processing circuit 33 is
taken out froma termnal 35 through arenory 34. The nenory 34 is
caused to undergo wite-in/read-out control by a nenory control circuit
37. At thesitépnoduction processing circuit 33, detection of skip flag
recorded on the tape 16 is carried out by a skip flag detecting circuit
38, and #Btechi grcofrdiegerard/of orenrodncirgorppdratushefot aperécoirsing
carried out by a reverse information detection circuit 39. These
respect i pedéubpasssetr darthe inskilpim g detecting circuit 38 and the
reverse information detecting circuit 39 are delivered to the system
control circulFfesein the cqogtmod meansorfigh refalt cpeeratherate aesrieve

respecti )C/gl y a&t ached to the portiqgns commopn to the recordi n% system shown
in e’ leading position on the basis of a detection output from the

further detecting means, and controls the drive means to carry
out an operation to switch movement direction from one movement
direction of the first and second movement directions to the
other movement direction at recording end position of the
recording medium to start an operation to retrieve the leading
position. |
11. A recording and/or reproducing method for a recording
medium,

wherein in relatively driving a recording and/or reproducing
head and.the recording medium in a first movement direction and
in a second movement direction opposite to the first movement
direction to record a signal onto the recording medium,

the method comprising the steps of:

determining a total recording time of the signal recorded
onto the recording medium;

recording, onto the recording medium, at the time point when
substantially one half of the total recording time is passed,
reverse designation information for reversing relative movement
direction between the recording and/or reproduction head and the

recording medium at the time of reproduction of the recording

LI
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FIG 1, and their detailed explanation will be onitted. THIBeSHEET HAS BEEN
above-described non-defect reverse operation will now be descri [REgLACRMEN

reproduction in the forward direction is devel oped so that TEVETSE

i nformati on fromthe storage start position x[err] is detected by the
reverse information detecting circuit & in a signal fromthe reproduction
processing circuit 33, this detection output is delivered to the system
control mediuomitadd. Wien the detection output fromthe detection circuit
39 is delivered, the systemcontrol circuit 21 controls the notor

26 drive cirtavergéngoreal4biwe hmovemert | digrect ben the tofe erheé hieape cow d ilmg

hi gher, and to control the menmory control circuit 37 to start storage or
write-i nneférat paA dher gpcoddmnsondiaicor frepraducinghendict onepprodesdieng
circuit 33. Wien the reverse information detecting circuit 39 detects that
the tapeSi8npd tPAbRl cbho terRrdime msdiwe fusi ttihen ¥Rciogdiagehead/pive

systemcontrol circuit 21
reproducing head.

12. A recording and/or reproducing method for a recording medium
as set forth in claim 11,

wherein the method further comprises a step of setting the
total recording time on the basis of recording time of the signal
onto the recording medium at the time of movement in the first
movement direction and recording time of the signal onto the
recording medium at the time of movement in the second movement
direction, and making a setting such that the recording time of
the first movement direction is longer than the recording time.
of the second movement direction.
13. A recording and/or reproducing method for a recording medium
as set forth in claim 12,

wherein when standard relative movement velocity between.the
recording and/or reproducing head and the recording medium is Vs,
error in a direction'where the movement velocity is caused to be
higher with respect to the standard relative movement velocity
is vp, and error in a direction where the movement speed is
caused to be lower with respect to the standard relative movement
velocity is wvm, recording time Tsg in the first movement

direction is determined as follows: -—
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controls the notor drive circuit 26, etc. to reverse the tE\'}@ iS‘i’éET HAS BEEN
direction of the tape 16. For a time period during which §ead- oREPLACED

operation 'of signal is not carried out fromthe tape 16 subject (O reverse
operation, data stored in the nmenory 34 is read out to thereby prevent
interruption of nusic signal outputtedggafter wundergone reproduction.
Thus, continuous reproduction of nusic signals is carried out. Wen the
reverse oper';a}whaﬂ(f\i'@ +hep)ye@eki Agvdi ¥evkhon of the tape 16 is conpleted,

the reproduction operation in the reverse direction is started. The
endl ess Lépr odurcd ¢cand Lisg regh dska 1p relpag duiclingnaethed flesx irleed ndiing mekdduence
to FIG 8. In FIG 8, at step $41, reproduction operation, in nore

practi cabssenteforépr dduetledm dgeration in the reverse direction is
carried out. At this time, at step S42, whether or not skip flag is
detected at tWBesRip thagnethedt¢omprisesia IepiofFtemporarg ldi s¢oiringat ed.
For a tinme period during which such skip fla? IS not detected, the

processi ABLBPRPELTHrMe RS nshe o= ignal feqe OPH@s thee mes@rdiingn megdiar i on
is conti rilueg. ,V\h%n skimpvef | ag i s detect edfrgn?eo éo[%g‘s’gringrgltogﬂggiton
proceeds Po gﬁ&ﬁ éng movement direction ion of
the first and second movement directions to the other movement
direction.
15. A recording and/or reproducing apparatus for a recording
medium comprising:
drive means for relatively driving a recording and/or
reproducing head and a recording medium in a first movemenf
direction and in a second movement direction opposite to the
first movement direction;
generating means which generates high speed retrieval
designation information for carrying out an operation to retrieve
the leading position of a signal recorded, from recording end
position with respect to one movement direction of the relative
first and second movement directions between the recording medium
and the recording and/or reproducing head, in correspondence with
the other movement direction; and
control means for recording the high speed retrieval
designation information generated by the generating means at

recording end position of the recording medium corresponding to

any one movement direction of the first and second movement
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: : . : | THIS. SHEET HAS BEEN
27 Thus, high speed | eading position search operation, i.g., Igﬁ@ D

position search operation to search for the | eading positi
nusic'is carried out. This | eading position search operation is carried
out hy traveling the tape 16 in the reverse direction which is the
reproduction direction at the present 4@urrent) tine point. At the
subsequent S44, whether or not the end portion of the tape 16, i.e., in
this nordipeattipoal, exdnpdémtroisetheidniale eeadnsophni bheobas he diapcheltiigh t he
case where viewed fromthe recording area 16A of the tape 16 is
reached sbseddretrievahtdesignat idre iodoarmsft iND, recerdeidnon & ase omldemes
such end portion is not reached, the processing operation proceeds to

step S47megidms&ti iltat eindep Beredroductiioadiofy Wi teonrdinghmediam teusic
is detected. At this step S47, when discrimnatjon result of NOis

provi dedStATE. ant pReraidiong teodietitd® ver the LeddingnRasd iPhot reached, the
processigg operation returns . to the step,KS43. Thus, he |eading .
posi ti ont®sea Cﬁe%ﬂf ;ﬂ%(ﬁpd Qr reproducing apparatus for a recording

medium as set forth in claim 15,

wherein the control means records the high speed retrieval
designation information generated by the generating means at
recording end position of the recording medium corresponding to
the state moved in the second movement direction, and controls
the drive means to switch relative movement direction of the
recording medium and the recording and/or reproducing head from
the second movement direction to the first movement direction on
the basis of the high speed retrieval designation information
recorded on the recording medium to continuously carry out an
operation to retrieve the leading position.
17. A recording and/or reproducing apparatus for a recording
medium as set forth in claim 15,

wherein the control means comprises retrieval means for
retrieving the high speed retrieval designation information from
the signal which has been read out by the recording and/or
reproducing head, whereby the control means controls the drive
means on the basis of a detection output from the detecting means
to start an operation to retrieve the leading position.

18. A recording and/or reproducing apparatus for a recording
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conti nued. For exanple, when the |I|eading position s qwgh SHEP O
in the reverse direction is developed so that the initial end gﬁk gtﬂﬁ[
the tape 6 in the case where viewed from the recording aneanlﬁgth_Egﬁgﬁmg
reached, discrimnation result of YES is provided at the step S44 ;
the processing operation proceeds to sjep S45. Thus, reverse operation of
the traveling direction of the tape 16 Is carried out. In this exanple,

this reyensamoORSr 8kkORor$nt I8 8¥8mSaQ Qperation fromthe reverse
direction to the forward direction. At the subsequent step $46,

28 the | eadi fgepesnt ithe TR I0pRIaAY Atdt$ henf opwmadidhr €6t ir@frileSe
carried out. Then, the processing operation proceeds to the subsequent

step S47théhlsadingcposi thbhosn ofheladdesis @f of ddtectieadioud puds iftrioan téfe t he
next nmusic is carried out. When the | eading position of the next nusic
I s det ectletleandndi seansi, nabdorontesls ttiod MES e snegamey itde dwdtt dbhaoveaen$d 7,
t he processing
. direction from one of movement direction of the first and second
movement directions to the other movement direction at recording
end position of the recording medium to carry out an operation
to retrieve the leading position.
19. A recording and/or reproducing method for a recording
medium,
wherein in relatively driving a recording and/dr reproducing
head and the recording medium in a first movement direction and
in a second movement direcfion opposite to the first movement
direction to record a signal onto the recording medium,
the method comprising the step of
recording high speed retrieval designation information for
carrying out an operation to retrieve leading positibn of the
signal recorded, from recording end position with respect to one
movement direction of -the relative first and second movement
directions between the recording medium and the recording and/or
reproducing head, in correspondence with the other movement
direction, at recording end position of the recording medium
corresponding to any one of movement direction of the first and

second movement directions,

thus to start an operation to retrieve the leading position
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operation proceeds to step S48.  Thus, ordinary reproduct iidhlS GHEERtHAS BEEN |
in this more practical exanple, reproduction operation in the foRPPIACED

direction«s carried out. Since the |eading position searctroperatton
is continuously carried out in a manner including the reverse operation in
this way, search for |eading position g the next nusic can be carried out
in the state where blank portion BL of the tape 16 succeeding to the

recordi ngn tBéE M & QY ivhd M gHe¥Pesd FHtaaldvan, deRd/eah thlodnk nBeriiaqn of
the initial end portion of the tape 16 in the forward direction, etc. are

ski pped atcarbeghosperd secbhdingemeaiumobt! eadi BImPOSIFt reProdlcthiennest
nmusi ¢ can be made. Thus, satisfactory reproduction having short -

i nt errupthenrecoeddag heddanri ed out. It is to be noted that in the
case where discrimnation result of NOis provided at the step S47, since
control 8Rifté récondimg drabdimgeposiducimses eatbhdoper & irew oafd inge metddmmS4 3
to the routine of the step S44 and steps subsequent thereto, it is
necessar §st 8epr €9&fh dRacledai pBocating search operation when skip
operation takes place in a tape such that search for |eading position of
nusi ¢ cannot BBeE&ER| éBeoletiboke cpmRIdsafed ott4tof recording the high

speed retrieval designation information at recording end position
of the recording medium when the recording medium and the
recording and/or reproducing head are relatively moved in the
second movement direction, and switching the relative movement
‘direction between the recording medium and the recording and/or
reproducing head from the second movement direction to the first
movement direction on the basis of the high speed retrieval
designation information recorded on the recording medium to
continuously carry out an operation to retrieve the leading
position.
21. A recording and/or reproducing method for a recording medium
as set forth in claim 19,

wherein the method comprises a step of setting total
recording time on the baéis of recording time at the time of the
first relative movement direction between the recording and/or
reproducing head and the recording medium and recording time at
the time of the second relative movement direction between the
recording and/or reproducing head and the recording medium, and

making a setting such that the recording time in the first
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29 yet recorded tape, etc. where any information signal sug HFHJ;\% SHEGE i HAS BEEN
signal, etc. is not recorded is endlessly (infinitely) continued. RERUACEDI S
reason, it is preferable to count the nunber of reverse operation Times—at
the tinme lLeading position search operation, or the like to limt the
nunber of the high speed search operatisns, e.g., at the tinme of skip
operation down to one reciprocating operation thus to protect the tape.

Mor eover movbinkatexdi i) has leeie0i vRani Hdere 8bpd engestmdetn exywpl e
in connection with the case where skip flag is detected at the recording

t erm nat senond mbeesikeate ddfrerce ionhe tape 16 is traveled in the reverse
direction to reverse traveling direction at the initial end portion of the
tape 16 22romit hecbirdhngperd/seareprodut heg rmethed ab rsedt i fortlo ishicflta it

t he high speed search in the forward direction, an approach may be easily
real i zed2itm a manner opposite to the above to wite skip flag at the

recording termnation in the forward direction
wherein when standard relative movement velocity between the

recording and/or reproducing head and the recording medium is Vs,
error in a direction where the movement velocity is caused to be
higher with respect to the standard relative movement velocity
is vp, and error in a direction where the movement velocity is
caused to be lower with respect to the standard relative movement
velocity is vm, the recording time de in the first movement
direction is determined as follows:

Towd = (Vs — vp)/(2Vs - vm + Vs).
23. A recording and/or reproducing apparatus for a recording
medium, comprising: |

drive means for relatively driving a recording and/or
reproduction head and the recording medium in a first movement
direction and in a second movement direction opposite to the
first movement direction;

generating means for generating, at the time of recording
a signai of the recording medium, at the .time point when
substantially one half of total recording time is passed, reverse
designation information for reversing relative movement direction
between the recording and/or reproducing head and the recording

medium at the time of reproduction of the recording medium, and
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[ o '-r-~r A
to reverse the traveling direction at the tape end fromthe | &8 SHEET HAS BEHV]
position search operation in the forward direction to shift Lp t héiBPRACEMg
posi ti on search operation in the reverse direction. Furt her,
the reverse position of the traveling direction of the tape 16 at the tine

of

|

| eadi ng position search operation iggq caused to be end portion o

tape 16, an approach may be enployed to wite reverse information
reverse féragenet&ting hbghnipgdke pesricoalofesbgnbtpenlbnformatiynodbr

30

reverse operation at this position to shift to | eading position

WNI'TE

f the
such as

sear ch

oper at i ogarnyangoppadsiare apemctiom. to retripvacderddmge poshtide efibodienent

of this

I nvention which has been described above, such an approach is

enpl oyedsignsétre¢congedi nfiromvesserdiosd tarsh pors ittdoar d tth mesafeathdot ape

which is

about one half of the total recording tine in correspondence with

movement direction of the relative first and second movement
directions between the recording medium and the recording and/or
reproducing head, in correspondence with the other movement
direction, and

control means operative to record the reverse designation
information generated by the generating means at recording end
position of at least any one of movement direction of the first
and second movement directions of the recording medium by the
recording and/or reproducing head to reverse relative movement
direction between the recording medium and the recording and/or
reproducing head, and to control the drive means on the basis of
the reverse designation information recorded on the recording
medium to reverse movement direction from any one of movement
direction of the first and second movement directions of the
recording medium to the other movement direction to record the
high speed retrieval designation information generated by the
generating means at recording end position of the recording
medium corresponding to any one of the first and second movement
directions, and to control the drive means on the basis of the
high speed retrieval designation information recorded on the
recording medium at the time of reproduction of the recording

medium to start an operation to retrieve the leading position.

eyl
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the tinme of nmusic information to be recorded to record rever $§HIS BHEETTWSOBEEN
such as reverse flag or down count value, etc. from tine orjtape mgqhbg n

earlier by a predetermned tine than the reverse tinme, and te—deteci-
reverse information at the tine of reproduction to wite data into the
menory to thereby conpensate |acking (4§ ssing data) at the tinme of reverse
operation by read-out operation of nenory storage data to carry out

no- def ecg4 ever gecopaialgl thd/Adtl +OpFEEUEIngOabbarpesist ifyr &Nrkb8rdicigity
of the initial end portion of the tape in the case where viewed fromthe
forward dedéami an attt fierthnénokladanaldeti on of reproduction after
reverse operation. Thus, reverse reproduction is caused to be carried
out al so at twhberemnntithk empwapartiisorfuofthere danmerisdrer ebyt bngl @sans for
reproduction having small no signal portion can be carried out.
Mor eover Sethingdépted peevedinghdtimehen djee imsisuificéenrding theet ofe of
recordi ng in the reverse direction by taking into consideration variations
of the tape eigreli pgtepdde merappimmichedivmend| d)ed timesef t hher déosdi ng
time in the forward direction to a value longer than the recording tinme in
t he revepggement direction and recording time of the signal onto the

recording medium at the time of the second movement direction,

whereby the setting means makes a setting such that the recording

time in the first movement direction is longer than the recording

time in the second movement direction.

25. A recording and/or reproducing apparatus for a recording

medium as set forth in claim 24,

wherein when standard relative movement velocity between the

recording and/or reproducing head and the recording medium is Vs,

error in a direction where the movement velocity is caused to be

higher with respect to the standard relative movement velocity

is vp, and error in a direction where the movement velocity is

caused to be lower with respect to the standard relative movement

velocity is vm, the setting means determines the récording time

de in the first movement direction as follows:

Tod = (Vs — vp)/(2Vs — vm + Vs)
26. A recording and/or reproducing apparatus for a recording
medium as set forth in claim 23,

wherein the apparatus further comprises memory means for

storing a signal recorded onto the récording medium, whereby when
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the reverse direction to skip the blank portion, thereby making iREPLACED
possi bl e to record nmusic information to the last even if any variatrtomof
speed exists. In addition, at the tinme of reproduction, the blank
reproduction time is skipped (is causedygto be as mnimum as possible),
wher eby satisfactory reproduction having short interruption tine can be
carried eHb. drive mdads$ 18 BBnMLAd ddNady tPhe icBYRBLIOMdSnd0to! istiite
only to the above-described enbodi ment. For exanple, as the recording
nmedi um mopemeak didpetiolt Cfromalnbe difeeldof Nmaddhbhen didedtiton MBYNaLHL
tape. Mreover, also as information signals recorded on the recording
medi um fdérsbnaygdnuscondi goskaentydheecenpbagedf thut rabsedingeaediignalts Or
data signals handled in the information processing equi pment nay be
appl i ed tbet ethearomgiviegieantd/ directpooduciing apgardt usecorded lantaddittieon,

rotary head or fixed head may be used as the
recording medium is temporarily stored into the memory means.

31 direction to wite skip flag at the recording term natin THBSf'lSﬁgEIT HAS BEEq

27. A recording and/or reproduciﬁg apparatus for a recording
medium as set forth in claim 23,

wherein the control means comprises first detecting means
for.detecting the reverse designation information from the signal
which has been read out from the recording ﬁedium by the
recording and/or reproducing head, and second detecting means for
detecting the high speed retrieval designation information from
the signal which has been read out from the recdrding medium by

the recording and/or reproducing head.
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recordi ng and/ or reproducing head. Industd
Applicability ‘The recordi ng and/ or reproduci ng apparatu

this “ipvention is operative so that, in relatively driving the recorarng
and/ ar reproducing head and the recording nediumin a first novenent
direction and a second novenent directigpgn opposite to the first novenent
direction to record signals onto the recording nmedium such an approach is
enpl oyed to determne total recordigggtra@rof signal recorded onto the
recording nediumto 32 record, onto
the recordi ngamededdrdahgt hand/ee peiedlroduen ngsulpparbitalsl y @ thd f Qfr t he

total recording tine is passed, reverse designation information for
rever si nglieldhigve noweaedtngdiamelyldronr @b rédnec { #gohdiadg @andl/ ar reereduyd Ng
head and the recording nediumat the tinme of reproduction of the recording
medi um t oedéuar te relativelyovedengo di rece ]l bmg bt iveenirt lee first movement
direction and in a second movement direction opposite to the
first movement direction to carry out recording and/or
reproduction of information signal. This recording and/or
reproducing apparatus is operative so that, in relatively driving
.the recording and/or reproduction head and the recording medium
in the first movement direction and in the second movement
direction opposite to the first movement direction to record
signal onto the recording medium, an approach is employed to
determine total recording time of the signal recorded onto the
recording medium to record, onto the recording medium, at the
time point when substantially one half of the total recordihg
time is passed, reverse designation information for reversing
relative movement direction between the recording and/or
reproducing head and the recording medium at the time of
reproduction of the recording medium to reverse relative movement
direction between the recording medium and the recording and/or
reproducing head to record signal onto the recording medium by
the recording and/or reproducing head. In this way, it is
possible to continuocusly record and reproduce, in a se?ies

manner, information such as desired one unit or a series of music

information, etc. while reversing movement direction of the



L agm

recordi ng nmedi um and the recording and/ or reproduci ng head r
signals with respect to the recording nediumby the record

7

reproduei mg head. Accordingly, it is possible to continuously record and

repraduce; in a seri.es manner, information such as desired one unit or a
series of nusic information, etc. while reversing the novenent direction
of the recording medium 33 \Wat

is clainedis: 1. A recording and/or reproduci ng apparatus conpri sing:
drive neans for relatively driving a recording and/or reproducing head and
a recording nediumin a first novenent direction and in a second novenent
direction opposite to the first novenent direction; gener ati ng neans
operative so that, at the time of recording
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of a.signal wth respect to the recording nedium it generates, at the
time point when substantially one half of total recording tinme is passed,
reverse,.designation irnformation for reversing relative nmovenent direction
between the recording and/or reproducing head and the recording nmedi um at
the time of reproduction of the recording nedium and control neans
operative to record the reverse designation information generated by the
generating means at recording end position at |east in any one of the
first and second novenent directions of the recording nedirumby the
recording and/ or reproducing head to reverse relative novenment direction
between the recording nmedium and the recording and/ or reproduci ng head.
and to control the drive neans on the basis of the reverse designation .
information recorded on the recording nediumat the tine of reproduction
of the recording nmediumto reverse novenent direction from one novenent
direction of the first and second novenent directions of the recording
nediumto the other novenent direction and

Lfwd
] /16
Tiwd x (Vs-vm) l /64 >
-
>
- |
Trev x (Vs+vp) | /168
BL Lrev o

FIG.2



34 further conprising setting neans for
setting the total recording tine on the basis of recording tine at the
time of Ahve first relative novenent direction between the recording and/or
reproduci ng head and the recording nmediumand recording time at the tine
of the second relative novenent direction between the recording and/or
repr oduci ng head and the recording nedium whereby the setting neans makes
a setting such that the recording tine in the first novenent direction is
| onger than the. recording time in the second novenent direction. 2. A

recordi-ng and/ or reproduci ng appara orth in claima1l, '
wherein when standard relative nmoverentSTRPCi t}y between the recording
and/ or reproduci ng head and t rec mis Vs, error in a

di rection where novenent velo ﬁy I's causled to be hlgher with respect to
the standard rel ative anenent.VC:§E*%KKEOFTOTAL

RECORDING TIME Tt

Sz

\

CALCULATION OF RECORDING
TIME T1 IN 1-ST TRAVELING
DIRECTION AND RECORDING
TIME T2 IN 2-ND TRAVELING
DIRECTION TO START RECORDING

-7
—

53 N RECORDING OPERATION
IN 1-ST TRAVELING DIRECTION

54

RECORDING
TIME T1 IN 1-ST
TRAVELING DIRECTION
PASSED ?

TRAVELING REVERSE
OPERATION

\ 3
RECORDING OPERATION
IN 2-ND TRAVELING DIRECTION

S7.

RECORDING

TIME T2 IN 2-ND

TRAVELING DIRECTION
PASSED ?

NO

S8
\ YES

COMPLETION
OF RECORDING

END
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is vp, and error in a direction where the novenent velocity is caused to
be lower with respect to the standard rel ative novenent velocity is vm

t he setii rg nmeans determnes recording time Tfwd in the first novenent
direction.as expressed bel ow Tlerr] = (Vs - vp)/(2Vs - vm+ Vs) 3.
A recordi ng and/ or reproduci ng apparatus as set forth in claiml,
wherein the apparatus further conprises nenory neans for

35 storing a signal with respect to the recording nmedium whereby when
the drive neans is controlled by the control nmeans to reverse novenent
direction fromone of the first and second novenent directions to the

ot her novenent direction, the signal recorded onto the recording nmediumis
tenporarily stored into the nmenory neans. :
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4. A recording and/or reproducing apparatus for a recording nedium as set
forth in claimS3, _ wherein the control means records, onto the
recordiyzg = nedi um the reverse designation information generated by the
generati-ng neans fromthe tine point when witing of the signal recorded
onto the recording nediumis started into the nenory neans. 5. A
recordi ng and/ or reproduci ng apparatus for a recording nediumas set forth
inclaiml, wherein the control neans conprises detecting neans for
detecting the reverse designation information fromthe signal which has
been read out . fromthe recordi ng medium by the recording and/or
reproduci ng head, whereby the control neans controls the drive neans on
the basis of an output fromthe detecting neans to switch relative
novenent direction between the recording nediumand the recordi ng and/ or
reproduci ng head. 6. A recording and/or reproducing apparatus for a
recording nmediumas set forth in claiml,
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36 wherein the apparatus further conprises neans for

generating, at recording end position of the. recording nedi um
correspgn@ ng to any-one of the first and second novenent directions, high
speed retrieval desi.gnation information for carrying out an operation to
retrieve the | eading position of a signal recorded in correspondence with
the ot her novenent direction, at the tinme of recording of the signal wth
respect to the recording nedium 7. A recording and/or reproducing
apparatus as set forth in claim®6, wherein the control neans nakes a
control so as to record high speed retrieval designation information
generated by the further generating neans at recording end position of the
second novenent direction of the recording mediumin which setting is

made such that the recording tine of the first novenent direction is

| onger than the recording time of the second novenent direction.
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8. A recording and/-or
forth in clainb

wherein the control
meansv<f et detecting the high speed retrieval designation informtion
t he signal which has been read out by the recordi ng and/ or
head, whereby the control neans controls the drive

reproduci ng apparatus for a recording nmediumas set
means conprises further detecting

from
r epr oduci ng
nmeans on the basis of a

detection output fromthe further detecting neans to start an operation to
retrieve the.l eading position. 9. A recording and/or _
reproduci ng apparatus for a recordin | set forth in claimb§6,

wherein the control neans starts an {opelSTARIh tQ retrieve the |eading
position on the basis of a dgﬁﬁgtion the further detecting
means, and controls the driv §NS t o carjey—eout—an—opetratt+on to switch
: : ; .
novenent direction from one IUV?”BHIHEPRODUC-HON
OPERATION
S42
SKIP FLAG NO
DETE,,CTED
543 YES
\ i
- LEADING POSITION

SEARCH OPERATION

S44
TAPE
END PORTION
REA('.,':HED
545 TEs
TR
S46
. |
LEADING POSITION
SEARCH OPERATION

s47 ~

' . LEADING
POSITION OF NEXT MUSIC
DETECTED

S48
YES
\
REPRODUCTION
OPERATION
END
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di rection of the first and second rnovenent direc m,qgmgmesﬁggﬁ r°‘*' oYy
Jovenent direction at recording ‘end position of lumto
‘'start an operation to retrieve the |leading posi i Aégge or{di ng
and/ or reproducing nethod for a recordin medi el [

rel atively driving a recording and/ or rSegroduci n head and t he jrgcording
medi um éﬂlao fJ rst. npvepent direction and in a second novenent dirfection

opposi t tHe ﬂ‘?’s’?e%b‘%nent direction to recerd—a—si-ghal—ontolt he
Elgtcg;?nl n?ngeg ;Jon;f RrELR r%ln%ye%P?}gpgfggﬁ‘%iggﬁé@%&}@@p&@&‘pro’rﬁld“%he

poi nt dmgnmsu[gstantleﬁnl { a8 P Ry Tab P R o it e s v
bet veon HD recor‘ggnée%%’%’?dfgpﬁfgéfu‘%f‘?’%% i b "?%ﬁ%?ﬁ.t R R o0
the timgyoled @ PANRE! G Of LBEOMACHSEN dent direction opposite to the

first movement direction;

generating means operative so that) at the time of recording
of a signal with respect to the recording medium, it generates,
at the time point when substantially one half of total recoraing
time is passed, reverse designation informatioﬁ.for reversing
relative movement direction between the recording and/or
reproducing head and the recording medium at the time of
reproduction of the recording medium; and

control means operative to record the reverse designation
information generated by the generating means at recording end
position at least in any one of the first and second movement
directions of the recording medium by the recording and/or
reproducing head to reverse relative movement direction between
the recording medium and the recording and/or reproducing hecad,
and to control the drive means on the basis of the reversec
designation information recorded on the recording medium at the
time of reproduction of the recording medium to reverse movement
direction from one movement direction of the first and second
movement directions of the recording medium to the other movement

direction and
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38 nmedium and reversing rel ative nmovenent di REELACEMENEt SBER tlhe
.recording nediumand the recording and/ or reprodyci g nead t0 regorld t he
signal onto the recording medium by the recording q fg@mgudi ng head,
and further conprising a step| of set ing th t ot al
recording tinme on the basis of recordin Atinme of the e
recording nmediumat the tinme of novenent in the fifst novenent di tion
and recording tinme of the signal onto the recordi mg—mediunmrat the tinme of
movenent in the second novenent direction, and nmaking a setting such that
the recording time of the first novenent direction is |onger than the

recording time of the second mveﬁﬁﬁhréhéﬁc&bﬂsms}& &E@H&%@&xé%f’r
reproducing method for a recording nedium as- set ? in claim

wherei n wheR iaaedar @oﬁ:ﬁ'laﬂe\é% rﬁ‘i\ﬁ%”%rﬂnev"o'noct'ﬁey bl&%tl‘é’e%rf o rrd%%%r ddﬂrge

and/ or reproduci ng head and the recording nmediumis Vs,
at the time of the first relative movement dlrectlon between the

—1f—‘F"'(-D—-

recording and/or reproduciﬁg head and the recording medium and
recording time at the time of the second relative movement
direction between the recording and/or reproducing head and the
recording medium, whereby the setting means makes a setting such
that the recording time in the first movement direétion is longer
than the recording time in the second movement direction.
2. A recording and/or reproducing apparatus as set forth in
claim 1,

wherein when standard relative movement velocity between the
recording and/or reproducing head and the recording medium is Vs,
error in a direction where movement velocity is caused to be
higher with respect to the standard relative movement velocity
is vp, and error in a direction where the movement velocity is
caused to be lower with respect to the standard relative movement
velocify is vm, the setting means determines recording time de
in the first movement direction as expressed below:

de= (Vs — vp)/(2Vs — vm + Vs)
3. A recording and/or reproducing apparatus as set forth in

claim 1,

wherein the apparatus further comprises memory means for

U )R R
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error in a direction where the movenment velocity is d
M th respect to the standard rel ative novenent vel oc
in a direction where the novenent speed is caused tg
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nmeans, the signal recorded onto the recor
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directions to the other novenent direction. r

ecordi ng and

repr oduGidigmdPardit e f idn? € E£CU S H¥her movement direction, the signal

recorded onto the recording medium is temporarily stored into the

memory means.

4. A recording and/or reproducing apparatus for a recording

medium as set forth in claim3

wherein the control means records, onto the recording

medium, the reverse designation information

generating means from the time point when wri

generated by the

ting of the signal

recorded onto the recording medium is started into the memory

means.

5. A recording and/or reproducing apparatus for a recording

medium as set forth in claim 1,

wherein the control means comprises detecting means for

detecting the reverse designation information from the signal

which has been read out from the recordi

recording and/or reproducing head, whereby

ng medium by the

the control means

controls the drive means on the basis of an output from the

detecting means to switch relative movement direction between the

recording medium and the recording and/or reproducing head.

6. A recording and/or reproducing apparatus for a recording

medium as set forth in claim 1,
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medi um conpri si ng: drive neans for relatively dfiying,a recordipng
.and/ or reproducing head and a recording nediumin ajf r§ﬁ3ﬁﬁa%ﬁ§¥h
direction and in a second novenent direction opposit othe first
novenent direction; generati ng megns whi ch genefates high speed
retrieval designation information for “carrying out rati-on-to
retrieve the |eading sition of signal_.recorded, fr re |hg end
posi tion mﬁthwﬁggﬁé%t Egeoneaﬂﬁﬁﬁﬁgﬂ? dﬁﬁﬂ%tFﬁh 0?°Tﬂg1$% atﬁ%%ﬂh?irgPrand
second npy .directions meen the r Edin ju angy i ng
and/or_P%%E%gggf%%'h%gdggfﬁqgéfle§35£d8%§g9ﬁ§bhgfgﬁghzﬁh%r nn%@%eﬁ??ghﬁ

di r ect | 00y ABGpondin€OMd ObniPabie! e T Q! 0f Nt NG U IR RERA HBVEREKE
desi gnat 1 on T nf or MRt T on genefated by the generating nmeans at recording end

posi tiong phetPEohECOMAINY SPLLEM AT RIRONAI0L: kRat 8BY CNEr STWELIESY for
direction of the first and second novenent '

?gg;ACEME&Brﬁtﬁgﬂbut an operation to retrieve the leading positioh3oWAY
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signal recorded in correspondence with the other movement
direction, at the time of recording of the signal with respect
to the recording medium.
7. A recording and/or reproducing apparatus-aé set forth in
claim 6, |

wherein the control means makes a control so as to record
high speed retrieval designation information generated by the
further generating means at recording end position of the second
movement direction of the recording medium in which setting is
made such that the recording time of the first movement direction
is longer than the recording time of the second movement
direction.
8. A recording and/or reproducing apparatus for a recording
medium as set forth in claimé ,

wherein the control means comprises further detecting means
for detecting the high speed retrieval designation information
from the signal which hés been read out by the recording and/or
reproducing head, whereby the control means controls the drive
means on the basis of a detection output from the further

detecting means to start an operation to retrieve the leading

//”/””,/,///—
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40" directions, and controls the drive neans on th Ba§$§EMENTﬁg$EFg
speed retrieval designation information recorded o e recording di um
at the time of reproduction of the recording nmediumto 43 MAY B9 opejation
to retrieve the | eading position, and wher ei{n |t he control ans
records the high speed retrieval desia%ation i nfo '
generat%ggiqqggg at recording end position of thej{recordi ng nedium
corresponding to the state noved in the second novement direction, and
control . t hg_ P dBANSahA/SW Geh o Alinge dEYEEIts dkbeCll Ofe 0§ rd D8
recordi ng medi um and the recordi ng and/ or reproducing head from the second
novenenhedii GRCIsOR k0 fNa H | fiptc IPMeRENt direction on the basis of the
hi gh speed retrieval designation information recorded on the recording
nedi um t o coRhleRequsltheCaddyt Pdl AEanOP8EALkANahO JRIrdtah tie +easige
position. 14. A recording and/or reproducing apparatus for a recording
medi um agesebatiohighpbBitlianmh3the basivhgEeandébecco8hr Oht PRANSr&RNPRESES
retrieval means for retrieving the high speed retrieval designation
I nf or mattiuen hierrome tidiet isigned arvd)) Ciindlasoheedlseateodirie tlanecos deagry
and/ or

out an operation to switch movement direction from one movement

direction of the first and second movement directions to the
‘other movement direction at recording end position of the
recording medium to start an operation to retrieve the leéding
position.
10. A recording and/or reproducing method for a recording
medium,

wherein in relatively driving a recording and/or reproducing
head and.the recording medium in a first movement direction and
in a second movement direction opposite to the first movement
direction to record a signal onto the recording medium,

the method comprising the steps of:

determining a total recording time of the signal recorded
onto the recording medium;

recording, onto the recording medium, at the time point when
substantially one half of the total recording time is passed,
reverse designation information for reversing relative movement
direction between the recording and/or reproduction head and the

recording medium at the time of reproduction of the recording

LU



reproduci ng head, whereby the control neans contr '%EPDRCWEWSHE@E‘HS on
S4Bt

~the basis of a det ecti on output fromthe detectin gn
“operation to retrieve the |eading position. 15. JAfrecqrding, nd/or
reproducing apparatus for a recording ;g 138 MAY™T
41 mediumas set forth in claim1l4, wherei nf tihe control negng starts ~
an opergtLiQtongtrieve the leading position on {the basis of a detjection
out put from {nh et ecting nmeans, and controls the-drive upans-to-sditch

moverment  di LeGLiran oy PEYARE vl MERURIBAL adirketlibametwebe thesteanddsagond
nmovenent directions to the other novenent direction at recording end

posi ti Oﬂeﬁfluhh‘inhectq{éi'xf&Mm@ 5RALBET Ye@Wbdar iagehataidort o tee¢etdi ene t he
| eadi ng position. 16. A recording and/or reproducing nethod for a

recordi gggndBdi BAto the recording medium by the recording and/or

reproducing head, and

further comprising a step of setting the
total recording time on the basis 6f recording time of the signal
onto the recording medium at the time of movement iﬁ the first
movement direction and recording time of the signal onto the
recording medium at the timé of movement in the second movement
direction, and making a setting such that the recording time of
the first movement direction is longer than the recording time
of the second movement direction.
11. A recording and/or reproducing method for a recording medium
as set forth in claiml0 ,
wherein when standard relative movement velocity between_the
recording and/or reproducing head and the recording medium is Vs,
error in a direction where the movement velocity is caused to be
lligher with respect to the standard relative movement velocity
is vp, and error in a direction where the movement speed is
caused to be lower with respect to the standard relative movement
velocity is wvm, recording time Tiud in the first movement

direction is determined as follows:

e



wherein in relatively driving a recording and/ or r REPIHERIE
fecording mediumin a first novenent direction and,

direction opposite to the first novenment directilo
t he recordi ng nmedi um t he met hod conpri si ng

recordi ng high speed retrieval designatti®on inf or rfat

operation to retrieve |l eadi ng position of the siig
recordi ng en(}rfwos—i(t?/isoﬁ \?ﬁptqf[]&é};spe"ct""l o of®) - m)venLP

—t

nt _direct Wa¥al Cf

Ny SHEEqd|and the

n to_recor
helsk ’ég‘?oﬁgg
ion for_ _carr
nal recorded,

enent
@nal onto

nmg out an

frdm

1Y

relativ ~and .

and t he recordi ng cand/

nQM@@&ﬂFfd# ﬁ%}"g@lagtlbecording end position of the recording
n

ot her

medi um correspondi

he
first _and _second venent i rections, between the recordi ng_ nmedi um
iz 3 anily g Rned 1 8

BF otitRTAG HLaE, mf Y5 foRBERCE LRt ReHpum

gto anfnone’of novenent direction of the first and

second novemgite M f£4H LR hus, to _start a eration. to retrieve
: e t
the | eading pOSItlbn e hod coﬂbr1ses a s%ep 3% ggmporarllﬁzsgorlng,

into memory means, the signal recorded onto the recording medium
in switching movement direction from one movement direction of
the first and second movement directions to the other movement
direction.
13. A recording and/or reproducing apparatus for a recording
medium comprising} |

drive means for relatively driving a recording and/or
reproducing head and a recording medium in a first movement
direction and in a second movement direction opposite to the
first movement direction;

generating means which generates high speed retrieval
designation information for carrying out an operation to retrieve
the leading position of a signal recorded, from recording end
position with respect to one movement direction of the relative
first and second movement directions between the recording medium
and the recording and/or reproducing head, in correspondence with
the other movement direction; and

control means for recording the high speed retrieval
designation information generated by the generating means at
récording end position of the recording medium corresponding to

any one movement direction of the first and second movement
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on'the basis of the high speed retri.eval designatijpn |nﬁfhgﬁxg®§ r gcor ded
on the recording nediumat the tinme of reproductio rdi ng

" medi um and wherein the nmethod conprises a ste recordi.ng tihe high
speed retrieval designation information@t recordipg end position df the

recordi ng medi um when the recording nmedi um and t he'—ecordi-ng—anedto+
reproducy @@?ﬁnér Gd & Ad el Vs ' didivd hRanseeANEh8OVESEBL 0 fli tie€th Dih
and switching the relative novenent direction between the recordi ng nmedi um
and the ¢££04 didtr B Plde d B DUGL N6 flagad tfilcerebe reedoad vy aenenirding
dlrectlon to the first novenent direction on the basis of the high speed
retrievahed g@si gRatinen i MM&Or Bt reproacetded @t ttiee r eecodinggmedidlimm oto
continuously carry out an operation to retrieve the |eading position. 17.
A recordi ng anghospeeptaducitdg reetried o arhea Iresahint mepseldiem asdset forth
in claiml6, wherein the method conprises a step of setting total
recordi ng ti nehenetihethaskcsnsafronementisng etdorelsatt hiehéh itghnes pafed heet f1 684l
rel ati ve novenent direction between the recording and/or reproduci ng head
and t he d¢esbdgdphdonedinfozmt yatogdnegattiede Yy the generating means at

recording end position of the recording medium corresponding to
the state moved in the second movement direction, and controls
the drive means to switch relative movement direction of the
recording medium and the recording and/or reprodﬁcing head from
the second movement direction to the first movement direction on
the basis of the high speed retrieval designation information
recorded on the recording medium to continuously carry out an
operation to retrieve the leading position.
14 . A recording and/or reproducing apparatus for a recording
medium as set forth in claim 13,

wherein the control means comprises retrieval means for
retrieving the high speed retrieval designation information from
the signal which has been read out by the recording and/or
reproducing head, whereby the control means controls the drive
means on the basis of a detection output from the detecting means
to start an operation to retrieve the leading position.

15. A recording and/or reproducing apparatus for a recording

A



the time of the second relative novenent directiof BERMEEMENRSHEEECHr di ng
and/ or reproduci ng head and the recordi ng nedi um fafjd making a set{i ng
such that the recording tinme in the first 3MAY19%9
43 novenent direction is longer than the recordin second
novenent di rection 18. A recording arfd/ or reprodu set forth
in claim wher ei n_when standard rel ati ye novenent velocity

bet ween TH 1“’Pe?:%rﬁ?ﬁgfaﬁapofmréb%ﬂucﬁh%g head and‘T’fTE‘F‘EEGF‘G‘TTTQ‘""nﬁdl umis
Vs, error in %’céi'liirelc%hon where the novenent, velocity is caused to be

hi gher with r'&s Phé&° 5ﬁ&af“&a1“§l AVt SR nBRETRELBR t§ blestlr\h?"eand
wh th t. t caused to be | ower
wih reorier ST RAERHE T R e iy LR e the

][elclord' n@eéé@?u]-év\geérqst he ci'crosx;[trnolverﬁqe drdilvreecrr;[éa%ns Itso dSeV\;[l crH I?n%cwj/e%lsent

direction from one of movement direction of the first and second
mévement directions to the'other movement direction at recording
end position of the recording medium to carry out an operation
to retrieve the leading position.

l6. A recording and/or reproducing method fo; a recording
medium,

wherein in relatively driving a recording and/or reproducing
head and the recording medium in a first movement direction and
in a second movement direction opposite to the first movement
direction to record a signal onto the recording medium,

the method comprising the step of

recording high speed retrieval designation information for
carrying out an operation to retrieve leading position of the
signal recorded, from recording end position with respect to one
movement direction of the relative first and second movement
directions between the recording medium and the recording and/or
reproducing head, in correspondence with the other movement
direction, at recording end position of the recording medium
corresponding to any one of movement direction of the first and

second movement directions,

thus to start an operation to retrieve the leading position
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Tlerr] = (Vs - vp)/(2Vs - vm+ Vs). 19 . A recordijng and/or reprogu¢ing
apparatus f.or a recording nedium conprising: dr f§ GeMAE R f

‘relatively driving a recording and/or reproductiorf Head and the réec¢rdi ng
mediumin a first novenent direction and in a secdna VEMeN |recﬂipn
opposite to the first novenent directi &t gdnerating neans_fa

Phe 11 me Bbi Fte Heh ¢ Soalsnian 5P6RE RAICF 161 2ofaF PG AMG E PABaTon
passed, reverse degigggt}gn i nformation fo gye sing eIatLv venent
di rection %%fm%%nothe reco?%f%bn%nﬂfgﬁupeﬁgoéu ! bmﬁegé anl ?ﬁgg?é88rﬂfng
a0 for gdhersbbBEaRherTEAIEH" 48, CUal desi gnati on i nfor mati on for
carrying out a@hgpgigtLHQ &gtﬁg&rkgﬁgrh%%%iggé¥£%tgénkégo£§?ng the high
speed retrieval designation information at recording end position
of the recording medium when the recording medium and the
recording and/or.reproducing head are relatively moved in the
second movement direction, and switching the relative movement
direction between the recording medium and the recording and/or;
reproducing head from the second movement direction to the first
movement direction on the basis of the high speed retrieval
designation information recorded on the recording medium to
continuously carry out an operation to retrieve the leading
position.
17. A recording and/or reproducing method for a recording medium
as set forth in claim 16,
wherein the method comprises a step of setting total
recording time on the basis of recording time at the time of the
first relative movement directioﬁ between the recording and/or
reproducing head and the recording medium and recording time at
the time of the second relative movement direction between the

recording and/or reproducing head and the recording medium, and

making a setting such that the recording time in the first

e
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signal recorded; fromrecording end position with ré¢spect to one DV enent
direction of the relative first and second novenent | regtvansigyet yeen t he
recordi ng medi um and the recordi ng and/ or reproduciing head, In
correspondence with the other novenent direction, gn controf keans

operative to record the reverse designdtion informjtion generated bylthe
generatin neang %L re%grding end osition of at |east.any one of novenent
di recti JA°6FMthe FAtFSELE BconREfdvehBHR difCecTFONEILREL HelBec bR di iy
nediunlbye hgd ngg&di?g and/ﬁn reproduci ng head to reverse relative
moverent > @ &cP? HATBRF wdaA SFhidPecor di ng medi um and the recording and/ or
reproducing h - C rol_the drive nmeans on the basis of. the .
reverseC'JL esi g‘ﬁa ?%%p?hﬁl%rana@%%ﬂ Te %?%%%l%ﬁ TR T dihy ts?’rré%ri’u]rﬂ tctk)ialm
reverse ypypvenent direction fromany one of novenent direction of the first
and second novenent directions of the recording nediumto the other

movenment di reghtP8;hAKES Ythddiera Pedld tSRRCHLLERENEVAL18E3L 9L Q06 the

i nformati on generated by the generating nmeans at recording”end position of

the recorgle&fd i ARU AT SR HEsRANM ik R A% n@Ne el r 86 h ik tm@@gurﬁeffr\ﬂ%,
ro sis of the

nmovenent directions, and to cont the drive neans on the ba
error in a direction where the movement velocity is caused to be

higher with respect to the standard relative movement velocity
is vp, and error in a direction &here'the movement velocity is
caused to be lower with respect.to the standard reiative movement
velocity is wvm, the recording time de in the first movement
direction is determined as'follows:

Teud = (Vs - vp)/(2Vs — vm + Vs).
197 A recording and/or reproducing apparatus for a recording
medium, comprising:

drive means for relatively driving a recording and/or
reproduction head and the recording medium in a first movement
direction and in a second movement directicn opposite to the
first movement direction;

generating means for generating, at the time of recordiﬁg
a signal of the recording medium, at the time point when
substantially one half of total recording time is passed, reverse
designation information for reversing relative movement direction
between the recording and/or reproducing head and the recording

medium at the time of reproduction of the recording medium, and

e ———
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hi gh speed retrieval -designation information recorded on the recorldijng
medium at the time of reproduction of the recordin mediZMAY o199 arlt {an
operation.to retrieve the | eading position, and
45 further conprisjng Setting nmeans jf or
setting total recording tinme on the bas#4 of recording tinme of _the dignal
onto the recording nmediumat the tinme of the first novenent direction and
recor di ngoti generatieesindgdl seees tred riresigol died &Rddi nh atnihemat Fen of ot he
second novenent direction, whereby the setting neans nakes a setting such
that theCPECHidiEnP Y i ¥R PREFAELIPPr 0 RS dl 2Lt R8N POS ItdRGero k hidhe t he

recording. ti In the second novenent direction,. 20..A recording, and/ or
reproduc%ﬁénégS§Fépﬁgeﬂor%ﬁopeESFaFﬁd“gnﬁﬂ JRPBLtiap YbfbhrFﬁpﬁFﬁiﬁ?l©?e

movement direction of the relative first and second movement

directions between the recording medium and the recording and/or
reproducing head, in correspondence with the other movement
direction, and

control means operative to record the rc¢verse designation
“information generated by the generating means at recording end
position of at least any one of movement directién of the first
and second movement directions of the recording medium by the
recording and/or reproducing head to reverse relative movement
direction between the recording medium and the recording and/or
reproducing head, and to control the drive means on the basis of
the reverse designation information recorded on the recording
mediqm”to reverse movement direction from any one of movement
direction of the first and second movement directions of the
recording medium to the other movement direction to record the
high speed retrieval designation information generated by the
generating means at recording.end position of the recording
medium corresponding to any one of the first and second movement
directions, and to control the drive means on the basis of the
high speed retrieval designation information recorded on the
recording medium at the time of reproduction of the recording

medium to start an operation to retrieve the leading position, and

|



wherei n when standard rel ative novenent velocity Qe di ng
and/ or reproducing head and the recordi ng nmedi um i swggme}?\lgrsﬁn a
direction where the novenent velocity is caused td e higher wth fespect
to the standard relative novement velocity is vp,| dnd1ér M&Y 18%a |dijrecti on
where the novenent velocity is caused4s be |ower] Jith respect tq tihe
standard rel ative novenment velocity is vm the sgqtting nmeans deteriines
the recording time Tfwd in the first novenent dirlection as follows:
T[err] = (Vs - vp)/(2Vs - vm+ Vs) 21. A recording and/or reproducing
apparatus for a recording nediumas set forth in claim19, wherein

t he apparatus further conprises merr%fr% nmeans for storing a signal recorded
onto the recordi ng medi um whereby fher comprisipgesebtivenpapgsi for
controlled by the control neans tQ switch nmpvenent direction fromany one
of nnveﬁﬁ%&t -geE?F% pFCPReing time on the basis of recording time of

the signal onto the recording medium at the time of the first

movement direction and recording time of the signal onto the
recording medium at the time of the second movement direction,
whereby the setting means makes a setting such that the recording
time in the first movement direction is longer'thah thé recording
time in the second movement direction.
20. A recording and/or reproducing apparatus for a recording
medium as set forth in claim 19,

wherein when standard relative movement velocity between the
recording and/or reproducing head and the recording medium is Vs,
error in a direction where the movement velocity is caused to be
higher with respect to the standard relative movement velocity
is vp, and error in a direction where the movement velocity is
caused to be lower with respect to the standard relative movement
velocity is vm, the setting means determines the recording time
Tiyq in the first movement direction as follows:

wad = (Vs - vp)/(2Vs —'vm + Vs)
21 . A recbrding and/or reproducing apparatus for a recording
medium as set forth in claim 19,

wherein the apparatus further comprises memory means for

storing a signal recorded onto the recording medium, whereby when
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first and second novenent directions of the recordi gREP'CEM NS ETcther
novenent direction, the signal recorded onto the rgcadrdi ng nedi um ifs
‘tenporarily stored into the nmenory neans. 22. A redor{di g ¥AY/ 999
reproduci ng apparatus for a recording nediumas set} florth in clai mj19
wherein the control neans conprises firsgs detecting jmeans for detectijng
the reverse designation information fromthe signal which has been ead
out fromhdedrieeomsiang niedi conbyoltbhe byeoniali 8gnandi omeaerr oadiickwgt bgad,
and second detecting nmeans for detecting the high speed retrieval

desi gnat inAvemgny ndai reatfioomf dme snygnahewhi ftmdrasndeendiead tdoh faodnthbe

recordi ng nedium by the recordi ng and/or reproduci ng head.
first and second movement directions of the recording medium to

the other movement direction, the signal recorded onto the
recording medium is temporarily stored into the memory means.
22. A recording and/or reproducing apparatus for a recording
medium as set forth in claim 19 ,

whepein the control means comprises first detecting means
for detectingiihe reverse designation information from the signal
which has been read out from the recording medium by the
recording and/or reproducing head, and second detecting means for
detecting the high speed retrieval designation information from
the signal which has been read out from the recording medium by

the recording and/or reproducing head.
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