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Page' 1 NMagnetic Tape Recordi ng and/or Reproduci ng Apparatus The present
invention relates to a.magnetic tape recording and/ or reproducing apparat us
such as, for exgnple, a video tape recorder, operable with a tape cassette
having supply and take-up reels and a length of magnetic recording tape
secured at its opposite ends to the suppl 'Bﬂ@1tdﬁ§3§p reels, respectively.
More specifically, the present invention relates to the magnetic tape
recordi ng and/ or reproduci ng apparatus, hereinafter referred to as a
magnetic tape player, of a type capable of indicating an oper abgge Ofy
the magnetic tape player whether or not a cassette tape |oaded into the
magneti c tape MayeetbesTapeuRécerdiing amd/oroRemamiic ing cAppdiragulsape
required to -conpletely record thereon the entire length of that particul ar
i nformati on such as, for exanple, a televised program the operator w shes
to record. The magnetic tape player having a capability of indicating the

| ength of magnetic recording tape renmaining on the supply reel or the

remai ning tape length is well known in the art and currently available in
the market. Cenerally, the length of magnetic recording tape renai ning on
the supply reel and_available for, information_recordjng or repraoduction

(pl ayback) is indi cxt®d BRPSRfhs 1BVeRtigh relpi&g 2t odht E‘Pg%ier?lct eft@®e of
the length of _tine until

et ect oo sord HIE andrar ABkEpaneindR ReRA AR e a0 £8P Exkp e,

indi8ating [ Ngi3e0 tape recorder, operable with a tape cassette having

supply and take-up reels and a length of magnetic recording
tape secured at its oppoéite ends to the supply and take—uip
reels, respectively.

More specifically, the present invention relates to
the magnetic tape recbrding and/or reproducing apparatus,
hereinafter referred to as a magnétié tape player, of a type
capable of indicating an 6perator of the magnetic tape
player whether or lnot a caésétte tape loaded into the

Ly magnetic tape plaver has a sufficient length of magnetic
recording tape regquired ..to completely .r'ecord therecn the
entire length of that particular information such as, for

example, a televised program, the operator wishes to record.

The magnetic tépe player having a capability of
indicating the length of magnetic recording tape remaining
on the supply reel or the remaining tape length is well
‘known in the art and currently available in the market.
Generally, the length of magnetic recording tape remaining
~on the supply reel and available for information recording

'or reproduction (plavback) is indicated by means of a tape



remai ning tape length, it has often been observed that the user or operator -
of the magnetic tape player is annoyed if the cassette tape |oaded into the
magneti c tape player has an insufficient | ength of magnetic recg{ding t ape -
required to conpletely record thereon the entire length of a parficul ar '
tel evised programthe operator w shes to record. In any event, reference

will. be made to Figs. 3 and 4 of the acconpanyi ng draw ngs for the detail ed
di scussion of the prior art magnetic tape player believed to bepghasest to
the present invention. Fig. 3 illustrates both the magnetic tape player in

schemat i CcoRPESPECLA Verd £RE €SPt athdN Bagth CidEuidimedl Aelf tDi agrad shawi ng
a tape transport speed selector .mechaniismused in the magneti.c tape

pl ayer.. agbrégagthdﬁtnagmmw4bf4xandlﬂg1ﬂxnectegeneEabhythnhgmteﬂeby 1
and haV|ng one end secured to a supply reel 2 to forma supply tape pack
and the appasétEc emdpeecplayero las akbeupcapadiBity 06 rind ieawinedthepe
pack. A portion of the magnetic recording tape 1 generally internediate
bet ween timmaimity Sager cengtheditt &8s REWRN oheehe obseFHRdaeha bk Ehgp
reels 2 and 3 s, with respec to the direction of .tape transport fromthe
supply reider oDnePerater takeths mAGNStigatlvy PhavedntiDHranRP¥edsef head

24, then turned a predeternined angl e arqund-a rotary. drum. asse 6 so .__
25 10 be HAFARISIFLENEABE toAGed %%mw‘z ARSI RIAESFobng, =

R R R BRI S a"%ﬁ?ﬁfq@aﬂ%df%ﬁ s
: “complefely record thereon the entire length of a part*cular :
_ t=lev1sea program the operator w1shes to record. |
Iin any event, reference w1ll he made to rigs. '3 and

4 of the accompanyina drawings for-the detailed diséuésion

of the prior art magnetic tape piayer beiievea to be closest

to the present invention.

Fig. 3 illu a-es both the maanetic tape player in

~schemartic perspective re,r-sentation and a oircuit 'biock
jdiagram showing a tape TTransport speed -selector ﬁeohaﬁism
used in the maonetic tape plaYer. A lengtn of magnetic
recording tape lS general y indicated by 1 and'haVingVOne_
enéd secured to a supply reel 2 To form a sapply ta§e3pack
“and the opposite end secured to a.take—op reel 3’to'form a
recoréed tape pac.&. A portion of---t-‘ie magnetic recording
tape i aeqeraily intermediate between the SprLY and record-

ed tape packs on the supply and take-up reeis 2 and 3 is,-
M?ith respect to the direction of:tape traﬁeport“fromtthe
suppl? reei.Z towarée the.take—ﬂp reei 3, passed in froht of

an eraser heaé 24, <hen turmed a oreoeterminea anglie arxound

a rotary drum assemoiy 6 so as o be scanned by cne cr more
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5. The capst an 4 Is drivingly coupled with a drive notor 23 which is in

turn electrically connected with a tape transport neans 18. Although not
shown, the taS?\transport nmeans 18 conprises a drive circuit and a servo
control nmechanismand is operable to drive the capstan drive notor 23

t hrough the servo control nechanismso as to transport the magnetic
recording tape 1 at a predeterm ned speed fromthe supply reel 2 towards
the take-up reel 3. This tape transport neans 18 is electrically connected
with a record- ing timer 17 adapted to be preset with a recordingpabge 3
during which informati on recording on the magnetic recording tape 171s

desired t ombgneade argage@uding t Geadése pakeedr ding firdre dicpl ay uaLE 146
to display the bal ance of the preset recording tinme less the length of tine
actual |y speafseirn hbadi rd5Hr amidi oanr en@yidh ngoandodl shedd EHeaate AinkdLy
signal to the tape transport nmeans 18 to ternmi nate the tape transport when
t he bal ancpasisedhecirassh 2egapdbedweiere d esapshan Kepgidha gfingh meoller
actually spent in the i nformation recordi ng becones zero, that is,
when the | 8ngth of tine corresponding to the preset recording tine has been
passed. The tape transport means 18 is al so connected with a tape transport
speed sel ecting ned®® 1§3P8YaRi Ag dSt v ingkhorowpadl Fitdct _fngdBivech

exanp! o, SPOEEEarda by foth OEFP B LRREERCAR ImfORERCE Sb b th ) F3BE i s
transported ab 3ol Hefhs S18M920 3R%SH AN FRobit e0d°Yard A iRSSort
means 18 comprises ‘a drive circuit and -a servo control
mechanism and is operable to~dtive the capstah drive motof
23 through the servo control mechanism so as to ftransporz:
the magnetic‘recording tape 1 at a predetermined speedé from
the supcly reel é towards the take-up reel 3. This tape
- tr;nsport means 18 is-electfically connected with a record-
ing <*imexr 17  adapted to be preset with a recording time
during wnich information recording on the magnetic recording
w tape 1 is desired to be made and operable to cause a
racording time display unit 16 fo display the balance.of the
preset recording time less the length of time actually spent
in the information recording and also to generate a stop
signal to the tape transporiimeans 18 to ferminate'tne tape
transport when the balance of the preset recording time less
the length of time' actually spent in the  information
 'recording becomes zero; tnat is, when thé lenéth of time

corresponding to the preset recording time has been passed.

The tape tranéport means 18 is also connected with a
tape transport speed selecting means 19 including a tape

transport speed seiecting-switch 20 capable of assuming one



during which the Iength of nmagnetic recording tape 1 is transported at a
second or extended speed which is 1/n of the standard speed, n bei.ng an
carbitrarily chosen integer, for exanple, 2 or 3) node positions. s The
“tape transport speed selecting means 19 is so designed asto generfate an SP
node signal to the tape transport neans 18 to cause the nagnetic recording-
tape 1 to be transported at the standard speed fromthe supply reel 2 onto
the take-up reel 3 when the tape speed selecting switch 20 i.s set in the SP
nmode position,  but generate an EP node signal to the éﬁ? . :
transport neans 18 to cause the nmagnetic recording tape 1 to-b ' ?%nsﬁorted

At oohe, exkended; spged LIOTPLOSIURDY S5E o2allBhe . 1P, (bRURAMRG [EfRy D

when thé~ tape ransport- -speed sél

p03|t|onmoﬁbgdufiddlﬁﬁggﬁﬂfﬁé ﬁhéﬂ§£§81f@&orﬁihgukﬂﬁéulé'ﬁ%ﬁﬁ%ﬁ%ength is

magnetic recording tape 1 remaining on the supply reel

herei naf her 4 ef@ris@d o0 standaid repata) NGriePer! qnotdomivh t beakengbie of

tinme correspondiing to the | ength of magnetic recording tape renaining on
the suppluriegl @hivhi ctheyJetiguhs 68D my@tetict heduzdingr ttaprgnat i £s tape
pl ayer enploying. B the tape transport speed sel ector nmechani smshown in
mujdesctrhaépmﬂﬂedwﬁbranmm¢mn¢ﬂgr xtefided sgpeen iwhiachuniisi n,/d oof
exanpl e, the Japanese Patent. Publication Exam ned No. 55-34514, published
Septem thepgfandandr speed9sh beingnaned@rhitizarblynchrsens e ges,

| ssued Septenber 10, 1974. In Fig. 4, reference nuneral 7 represents a taé;
for example, 2 or 3) mode positions. . The tape transport

speed selecting means 19 is so;designed as.to generate an SP
" mode ISignal to’ the" tape transpdrt ‘means: 18q_to,-éause, thé-
maénetic recording tape 1 to.be trénsported:at the Stapdard
speed from the éupply”réel-z onto the take-up reel 3 when
the tape spe_éd _sélect"ing. switch 20 is ‘set in the SP mode
.pOSitidn, but generate an EP -mbde sigﬁal to. the - tgpé
'-fraﬁspdrt ﬁeans_is To cause the magnetic recording-tape.i to
be transported at the extended'épeed.from the supply :ée} 2
cnto the také¥up ‘reel 3 when ' the tape',transpott speed
'Eselééting switch 20 is set in the EP mode positiomn.: |
Fig. 4 illustrates a system for calculatingg_;he_-.
llenéﬁh of magnetic recording tape 1 remaining on the supply
reel 2 ”(Vhiéh3'léngth ‘'is  hereinafter referred to as the
' remaining.tape lehgth)fand the length of time co:rgqun?ing -
to the iength of magnetic recording tape remaining on the
'suéply'téel 2, which system is employed.in-the-pfio:;&rt
' hagnétic"tépe player  employing the. tape--tranqur;3“speed N
selector mechanism shown in and described with reference to
' Fig. 3. This system is found in, for example, tpe:Japanese.

Paterit Publicatios® Examined No. 55-34514, published Septem-
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mot i on nmeasuring nechanismfor calculating the amount of novenent of the
magnetic recordjng tape 1 in a direction longitudinally thereof; reference
nuneral 8 rephgsents a calculating circuitry operable in response to an
signal fromthe tape notion measuring nmechanism 7, which signal is

i ndicative of the anount of novenent of the magnetic recording
tape 1, to calculate, and generate an output signal indicative of, the
remai ning tape length or the length of time corresponding to the remaining
tape length (which length of tinme is hereinafter referred to as @Q@e 5
remai ni ng tape hour); and reference nuneral 15 represents a tape hour

di splay ez 69r 1disp) ayndoUhhiteGemiaticgpatpathad.. 3Vadd [edg] engeda
Fig. 4, the nmethod of cal culating and displaying the renaining tape hour,
that is, tdeptemipéh 00,tit&B4corresponding to the remaining tape | ength on
the supply reel. 2, wll be discussed in detail as it pertains to the
present invention. ITh& i@pesnotraieneacer immenhadi stepfreseptsses Lapee!
revol ution detecting neans or reel tachoneter 11 for providing a signal R
per revol MABiPR MeASELiNg y mechandsm fope fehguhatirgctibpg mamouny of
drivingly coupled with a drive systemfor the capstan 4 for providing a
signal P &QYFTeRe 2%y bRt MAFNRIET eRECRTOANGheLRBENdt | 4 ScofdFRG TG 1

is  Pag 6 noved 'T a direction | ongitudinall t hereof ; _and a tape
ot on derketd HiaeuntiY0 RARSHE o MERRACE NIRRT o SegiARSES
out p t ed JJP&EiQ@*LSpS1&'8{1911:9193&:%?&15'1% '%a'}sesgponse to an signal from
the fape motion measuring mechanism 7, which. signal__is
indicative of the amount of movement of the magnetié
'recor&ing tape i, tc calculate, and generate an output

'signal indicative of, the remaining tape length or the

length of time corresponding tc the remaining tape length

(which length of *ime is hereinafter referred to as ihe
remaining tape hour); and referenée numeral 15 represents a

tape fhour display. unit for displaving the remaining tape

g “hour.

With resference to Fig. 4, the method of calculating
and displaying tﬁe reméining tape ﬁour, that is, the length
of time corresponding to the remaining tape length on the
supply reel 2, will be discussed in detail as it pertains to
the.présent invention.

The tape motion measuring mechanism 7 comprises a
reél revolution detecting means or reel tachometer 11 for
providing a signal R per revolution of the supply reel 2; a
tape length detecting means 9 drivingly coupled with a drive
system for the capstan 4 for providing a.signal P each time

a predetermined length of the magnetic recording tape 1 is



in reference to. the signal R outputted from the reel tachoneter 11
and for subsequently outputting a tape length signal [err] representative
of the length of the nmagnetic recording tape having been ngved.per
revol ution of the supply reel 2. The reel revolution detecting ¥reans or
reel tachonmeter 11 may conprises a photodetector systemincluding a |ight
emtting elenent or photodiode and a light reflect- ing or intercepting

pl ate secured to a drive systemfor the supply reel 2 and designed to
generate the-signal R each time the supply reel 2 undergoes a cRapketé
revol-ution. The calculating circuitry 8 is connected wth the tape notion
measur i ngnoredbaninmay dérastion eteiyétudéngdpy | ehegrecfigrmnd[@ rkaged is
operabl e to determ ne the renainiqg tape length Ls, then to calculate the

remai ni ndPebRhGGterd e (RRABEsIIY APeFRPIEndoni HRBpElPeMimPeE 8Fd to
Canmi i gt SRLRORr | SREPER ters (SRR SHECHARE sty o J- ST LRI APRGS: pe
nour S SPLRY Mkl dBcel fq! Mgl SELEIP' KNCCLETHLOLAO EOBE OHE Toer ™
sublract IO ELAELE, 1 8 Gon mealightix buciR Sl leg sLigthl 1Y, O
(he e O hEieliLiE e, SRk thraetenend rafghaLas o
----- ....recordihg tape: having been moved per revolution of the W,
" supply reel'z;"The'reel;rev¢lutioh_detecting meané.orhréél. .
tachometef'll_may.comprises a photodetector system'inciudiné
a light-emitting elément or photodiode and a'light-refiéct—
- ing or intércepting plate secured to a drive systsm for éhe
supply.reél;z and.designed'to_generate_the éignai R eé§h_
time the supply reel 2-undergoes a complete revolution;
- The calculating circuitry 8 is qonnected. with the

-

tape motion measuring mechanism 7 so as to receive the tape

1éngth signal & and is operable to determine thejreméihing e
tape length Ls, then to calculate tneiremaihing taée hour Ts._.&J
- on the basis of the rémaining tape length Ls and_tO-outéut a
".remaining tape hour signal, representative of the calculéted

remaining :tape';hour, which 1is subsequently applied fb a

iemaining_tape hour displéy unit 15 er.the display'of the

remaining tapé hour fTs. This calcul;ting ;i;cuii:y 8  is

comprised of a squaring.cifcuit 12, a subtracting cifcuit 13

and ‘dividing circuit 14. - |

The calculating circuitry 8 periorms thé fo1io§ing 
- calculations. | -

The remaining tape_length;Ls( that is, the entire



wherein rs represents the radius of the tape pack on the supply reel 2
including the radius rh of the reel hub of the supply reel 2 as shown in
Fig. 3 and d _épresents t he thickness of the nagnetic recording tape 1.
Assumi ng that the length of the magnetic recording tape 1 noved in the

| ongi tudi nal direction thereof per revolution of the supply reel 2 is
expressed by [err] , the paraneter rs, that is, the sumof the radii of the
tape pack and the reel hub, can be expressed as follows. rs = [err]
............. .. (2) Rewiting the wequation (1) wth the uggg of - the
equation (2) results in: Ls = [err] =[err] ... .. (3) & nce
the thicknesggénofot heneRGRinet {€CokdoraindPetdpand t emaading rdnoftiihe
reel hub of t%e supply reel- 2 are known paraneters, the remaining tape

| ength Ls sapphe dekdr 2i,nedn bet bxpresgidd [ rild foUbevingr egaading.t ape 1
noved per revolution of the supply reel 2 is determned. Also, if the
standard tape tran&gort s{peéd-i sh&pidessed by V4, the renmai ni ()t ape hour

Ts, that is, the length of time corresponding to the remaining tape |length
“Ls (or thewhengih cfstrepresentshitdte | nadinst ioh tieorthpr) PACK aybadhecan
be avail able on the remaining tape |length [err]) Page 8 can be

det er ni nedS¥PBAYt Reeflol| dRcAgddadatthen ragius xh |af \the reel hub of the

(4) Invi egvugzalgrhercfeglr.e i 21 ’ ;nggquf‘rii r%%gc.i r%u_ién&zd()f represents the
~ thiékness of the magnetic recording tape 1.

Assuming that the length of the magnetic recording
tape 1 moved in the longitudinal direction thereof .pef
revolution of the supply reel 2 1is expressed by &, the
parameter rs, that is, the sum of the radii of the tape
pack and the reel hub, can be expressed as follows.

TS = Q/27 0 v iseiaa e I (2)

'Rewriting the egquation 1) with the wuse of the

eguation (2) results in:

W | Ls = [#(22/4x2 - Th?2)}/d
N = (22 - 4x2.Th?)/4md ceeeeeeiinn (3)
Since the thickness d of the magnetic recording tape
i and the radius rh of the reel hub of the supply reel 2 are
known parameters, the remaining tape length Ls can be
-determin'ed-if the 1length & of magnetic recording tape 1
mdvéalper revolution of the supply reel Z is determined.
| 'Also, if the "standard tape transport speed 1is
expressed by V, the remaining tape hour Ts, that is, the
length of time corresponding to'éhe remaining tape length Ls
(or the length of time over which information recording or

playback can be available on the remaining tape length Ls)



the calculating circuitry 8 is operable to determi ne the square of the _
| ength [err] of the magnetic recording tape 1 noved per revolution of the -
-supply reel 2. The subtracting circuit 13 is operdble to subpract '
([err]) from the squared value.[err], and the dividing circuit 1# is
operable to divide ( [err]) by [err] to give the remaining tape hour Ts. In
the conventional magnetic tape player of the above descri bed '
construction including the tape transport speed sel ector nmeans 19 and the

~ tape : nmbtion neasuring nmechanism?7, if the operator or ugglgeof g he
magneti c tape player w shes to change the tape transport speed during an

i nf or mat i @4in ' ©€ 088t BEmiRE 0Kk rohe thas fdlIRAThd heguiLeBbRl ng tape hour Ts,

i ndi cated by the remai ning tape hour display unit 15, and the bal ance of -
the preset recordfsg=t LegVl ess the...engt:h ..of. . ti.nme . actuakkhy spent in

t he informat ion recording, indicated by the recording time display unit
16, and then nani puol satiey ofhe&hset fpredaimpporthe sPpeaxingetértuid B tach.
More specifically, assumng that the information recording is taking place
with the thge calawiafingpeddciditrt Bhelsst ARETRGLISpcER, AgtRTMENE astg_xmi ng
that the informa- tion recording is taking place with the magnetic tape

pl ayer se$auareh@fspthgdelengitlti # tRE &Rdht "BHRLLHGe FREAFA4NEF WP Jf the

i spl oy QPPVES 6PShoRE EHACHATE YErtRe] AUPPYSe TRAD Zrs | ShenAFPEFAHI St he
bal ance of ,1Dg; presgt 1g0ordLpgyiLmebesgubleabedl R ol TP 33! IoheoPenl
Squared value.g?, and the dividing circuit_ié_;s:Qperahle to
divide (2% - 4§?-rh’) by 4xdV tc give the reméining tapé
hour Ts. |
In the conventional magneti; tape pléyei ~of the
- above deséribed construction including the tape- transport
speed selector means 19 and the_tape . motiqn measuring
‘mechanism .7, if the operator or user af_the_magneiic tape
player wishes to change the tape transport speed ﬁﬁring an
information recording, he or she has to readnthe_ramaininq
tape hour Ts, indicated by the remaining tape hour_display'
‘unit 15, and the balance of the preset ré;ording time less
the"lengih of time actually spent in the  information
reCording;'indicated by the recording time display unit 15,
‘and then-’manipulatesi the tape.qtranspori speed selecting
switch. More. specifically, assuming that the'inféimation
recording is taking place with the tapel;ranSport speed set
at ;he standard speed, that is, assumihg-thét thg ;pfqrma-
tion recoxrding is  taking place with ﬁhe magnepic_tapé piayer
set in the SP mode, and in the évent-:hat_the reading of

both of the remaining tape hour"display unit _15' and the
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tion recording, the operator has to manipulate the tape transport speed
selecting switgh 20 to set the nagnetic tape player in the EP node, that
is, to cause the magnetic recording tape 1 to be transported at. the '
ext ended speed. On the other hand, in the event that, during the EP node in
whi ch the magnetic recording tape 1 is transported at the extended speed,
the value equal to a multiple of the remaining tape hour Ts coincides with
t he bal ance of the preset recording tine less the length of the timPage 9
actually spent in the information recording as indicated by the

di spl ay uni tre¢érdingetimei dilsgtliayn wiit hib t spews r thaporhespend indingc tiape
switch 20 may result in that the information recording to the end of the
magneti c recdPdrngst 4ge smadadien cthfnathe dahancmcdlistye pregett pecordigigg
of the preset recording tinme, thereby preventing a nunber of turns of the
magnet i c recb#@?néeﬁépé.ﬁrquiﬁmQOfe¥ﬂm8nQQi¥%iﬁﬁﬂ§P¢@EIiﬂhFEﬁ dRf oFaa -
short of a length required to record the future program and, hence, may be

unusabl e turhEOBf FSFOTRREE | Chec SRR Tapdasn ERe “ﬁfb’p?‘f/l?‘\é%l_ Thy ¢ FeEte
G111 7at | on GTEERROEH, SB6RY. SByes b P OrEChel frebcteh T BRoRaPAg ELkpEaRe
e moury SEubFaBL, Wi Rt Bhaf LD RS TS RghEls "

GEOERETE T LR TR SR

Cn the other hand, in the event that, during the EP mode in

which the magnetic recording tapéll is transported at the

axtended speed, the. value eéual to a multiple of the

- remaining tape hour Ts coincides with the balance of the

preset recsrding':ime less the length cf the time actually

spent iﬁ the information retording as indicated by @ the

display unit 16, the maniéulaticn of the %tape transpor:

speed selecting switch 20 may result iﬁ that the information

recording to the end of the magnetic recording tape ! can

terminate simultaneousliy with the zeroing of the preset

®

recording time, thereby preventing'a numper of turns of th

_magnetic recording tape from beinglleft on the supply reei
which méy be short 6f a length regquired to record the future
program and, hence, may bé.uhusable turns of the magne;ic
. Tecording tape on.the supply reel.

Wi<4 the conventional magnetic tape player, when an

o}

attempt is made to maximize the utilization of the unrecer

2d portion of tThe magnetic recording tape in such a wavy a

0

<o avoid =he unusable turns of the magrnetic rscording tape

.on the sugply reel about the end of the magnetic reccrding



I nformati on recordi ng taking place thereby |eaving a portion of the

i nformati on unrecorded, the operator of the magnetic tape player has to
read the respective displays on the separate display 'units and pepforns a
nmental work to conpare the remaining tape hour with the bal ance Bétween the
preset recording tine and the length of tinme actually spent in information
recording to determne the necessity of the manipulation of the tape
transport speed selecting switch. Accordingly, inconvenience has been often
experienced with the conventional magnetic tape. player that tpagepargator
cannot take a leave fromthe place where the nmagheti.c tape player is. _
i nst al | edcapkhe qar edent aviodent itdre hao steeidyi Jacoor dibegl y ey eleapked ofi t ithe vi ew
to substantially elimnating the above di scussed i nconveni ences experienced
wi th t He ma@medhite onarorddnst i tappésplapryonchefl | duringnddie t eopraei &E an

i nproved magnetic tape player wherein the change in tape-transport. speed
can be alRFNERIPY PREPHR#ABE LaKdAghPdaqRk THeXARN ntE3Y 18IpRe@Ordrified
amount of 'nfornation’tOjterninate‘%$€ylta e- ously w t he detection of

an appr o&th 2P t hBEBRASH Ph MR TR 1 eﬁg?df’ﬁ’ﬁr F E)‘?F t hee sBagne bl .
R T S TR g
reane s L0 RS e cRaGock UMD LODE 1O Bofi o
;ggtr°|”ﬂﬂbthhéfﬂfnér§8§E°HbdF*ﬁEtﬁ“ﬁhéaBﬁﬁhﬁc%fB%%%E@ﬁgtﬂéﬁﬁﬂé£é€5tgg_
recording time and the 1length of time actually sPent_.in'
information redording to determine the_.nedéésit?. of thé
manipulatior of the tape transport speed-selécting'éwitch,
Accordingiy, inconvéﬁiénce ﬁas been_often experienéed W?th

-~ the conventional magnetic tape player <t

o

at the operator
~ carnot take a leave from the place where the magnetic tape

plaver is installed.

'The'presént'invention has beén accordinaly dsveldped -
with a view to substantially elimihating the above_diScussed
inconveniences experienced' #ith the éonventicnal magnétic-
tape players and is intended to provide an improvéd m§gnet;c
tape playér'wherein the Changé in tape transport Speedﬁcan
be automatically éerformed' to enable ‘the rétbrding_ of a
:predétermined amouqt bf ihformatién_td téiminate_simﬁltane¥
ously with the déteétion of an abproach tb the end of the
‘magnetic recording tape on the'supbly reel.

To this end, the présgnt. inventiqn.'p:ovides. a

' magnetic taée ;ecbrding and/or-reprbducing"apparétus.Vhich

comprises a tape Transport means for_transpcrting a magnetic



g

second nodes during which the magnetic recording tape is transported at
first and sec%%d transport speeds, respec- tively, said second transport
speed being 1/ of the first transport speed, wherein n is an integer other
than. 1, a remaining tape | ength neasuring neans for neasuring a | ength of
tinme available for recording information to an end of the nmagnetic
recordi ng tape when the nagnetic recording tape is transported at the first
transport speed and for outputting an available recording tinme signal

i ndicative of said length of tine available for recording, a recpadendi
timer neans for outputting a remaining tine signal indicative of the

bal ance betewmsmrd ingr tape hacer diirgcttiion drrhd eud tmal by othéreefachuakipe
spent in recording and for outputting a termnating signal to the tape
transport YRRRSPODt! IPRedt selectinhsmeppst for conrtrobbieyi dhe etardi ng
tape when said Dbalance beconmes zero, and a conparing neans for conparing
t he avai l aﬂﬂ%ﬂsP%‘érG}WS t apd ea:gaﬁle gfd aspunipgn@ng ngf thiinsti gngdl
with a conversion val ue durlng i nformation recording with the magnetic
recordlngﬁ%ﬁﬁpqr&ﬂﬁﬁﬁtéHr&Ptrﬁp%%Eoﬁ?%r§ﬁ§BGFﬂcmﬁ§£Pr¢&68r&ﬁﬁftésthe

t t t | t.of th f db
Compar | ng SRARRSPHEFAarts TREFC: IRy SPFAR: FERBFAPRG MHRPLS grEFepoc-

Pl 15" AP P SOAFPER, RSP0, 7 i |1
t aps- ranspoy RIE! | BHFBIRS A S18°%d N1hRBgbl! BeBBre thgncapise ot he
magneti c recor ng ta to be :
remaining tape length measuring means for measuring a ;ength
of time available for recording 1nformatlon to an end of the
megnetic recording tape when the magnetic recording tape is
transported at the first transport speed and for ocutputting
an available recording time signal indicative of said length
cf time available for recording, a recording timer means for
outzutting a remaining time signal indicative of the balance
between a preset recording time and the length of time
LJ, actually spent in recording and for outputting a terminating
signai to the tape transport means to.terminete the trans-
port of the magnetic recording tape when said balance
becomes zero, and a comparing means for comparing the
available recording. time signal and the remaining time
'signal with a conve?sion value'during information recording
with the magnetic recording tape transported at the second
transport speed.
According to the present invention, where the result
of the comparison performed by the comparing means indicates
that the available recording time signal outputted from the

i'emaining tape length measuring means is higher than the



transported at the first transport speed, but where the result of the
conparison by the conparing neans indicates that the avail abl e recording
time signal is lower than the remaining tine signal, the tape tr port-
means is set in the second node to cause the nagnetic recordi ng tape to be
transported at the second transport speed. Furthernore, according to the
present invention, the avail able recording tine represented by the output
signal fromthe remaining tape |ength nmeasuring nmeans is converted into the
remai ning tape |l ength which woul d be indicated during the infopagld an
recording with the nagnetic recording tape transported at the second.

transpor trémeehihfattime ligigial heukiputiteld ap2par t thoeak corkiiend ein¥izng
tape length so converted fromthe avail able recording tine i-s subsequently
conpar ed médits } heheeneape ng ransparapr spead edede dthimounpanssiignasetr dm t he
recording timer neans so that, if the available recording tinme signal
out put t ectlie ofitise reode nitog ¢awse khagmagnetbir ragorddags tape tourde
higher than the remaining time signal outputted fromthe recording timer
neans, tHerangeortadspatt Yheed igsitectragspesits SRACBe se¥t| (vhewe f ithe
node to cause. the nmagnetic recording tape to be transported -at the first
t ranspor tTepetl, ofphythe comnar kAR | BBl £he c6PEPAY 1IN Ened Fhal rad GERRS
than the remaining tine signal, the tape trans or& means_can set .in the .
Page 13 GIbnBiRo@Y LR oEeeRES RGN EIME [ BLORAtng S ety Ehad tHe O
transpor Leg, i i1 05 $36R % 1EARIPOUnPESSe Wbl dy £ohESRsOT1d NS0T §3P7 W
“the'second3mode'to-tause-the-magnetic_recording tape to be |
transported at the seéond-transport.speed;
Furthermore, according to the present invention, ;he
”iavéilable_recOrding”time represented by  the output_signal
from the :emaining tape length measuring means is converted
into. the ‘remaining. tape length which would be indicated
during the information recording with,theImagnetic,:ecording
tape transported at the secohdgtranSport_speed that is-l/n
cf the firSt;transéort'sbéed. The remaining tape lépgth_so LT
‘converted from the available recording time is subsequently
compared with the remaining time represented by the output
signal from the recording timer means so that, if the
available.recording7time*signal outputted from the remaining
tapé' length  meésuring- means"is-'found higher than” the
remaining tiﬁe 'Signalf outputted: from the recordiné timer
means, the tape transport speed selecting means can be'set
in the first mode to cause the magnetic recording tape to be
transported at gthe~_firét transport speed, but if the
available recording time signal is lower than the remaining

" time signai, the -tape transport .means can be set in the



.

remai ning tape length is neasured during the information recording taking
pl ace, and the neasured remaining tape length is converted into the
remai ni ng tape”l ength which would be indicated when the magnetic
recording tape is transported at the second transport speed during the EP
node of operation of the magnetic tape pl ayer. The converted renai ni ng
tape length is then conpared with the bal ance between the preset recording
time and the length of tinme actually spent in recording, which balance is
represented by the output signal fromthe recording tiner neans. Based, on
the result of the conparison perforned by the conparing neans |, tgﬁgﬁapé

transport C onmal.lgal Ly ch : t | nf ti r
cordi ng ca%&?gg%i %ﬁ?@gsﬁﬁét ?ﬁl‘ﬂ% - T.|¥1>e/z s?‘%ﬁﬁg gﬁ%oug%o\%\ngtiﬁg?hgsggprggt:'h&?o
the end of:r4hgoBReRE! & "GP Sl dbhd P PLpbPE SpBREY reel . Wth the
magneti c tape player so constructed as herel nabove described according to
the present inventian, thee ysadiiddie oRINEhe C pLESEARNT indRa tidH N0 hgen
recorded in part can be advantageously maxim zed in such a way as to avoid
the possi brémayntihgt tapeentemdthhdsragegkugedec@uding temwe iihfurkDerded
in the course of the information record- ing taking place to thereby fai
to conpl etedgorddngd takinbol platet heandf crhmat inrasured asemaliniwg tape
possibility that a relatively greater nunber of turns of the magnetic
recordi ng len®hle i3l capyexted efinton the gemalinimee| tapeer bdéypgtbnstiiai i ng
a cause of waste of the magnetic recording tape. It is eventually
poi nt ed oufOER@t PR tindheatgdt cien tHeepmagngtic recording tape is

transported at the second transport speed during the EP mode
of'bpération of the magnetic tape player. The converte&
remaining tépe lengtn is then compared with the. balanre
beiween +the preset recording time and the length of time

actually spent in recording, which balance is represented by

the cutput signal from the reécording timer means. Based on
the result cof +the compariscn performed by the compariag
'means; the tape transport speed can be automatically changed

/ so that the information recording can terminate substantial-

1)

1? simultaneousl?t with the approach to the end o¢f  th
magnetic recording tape on the supply reel.

" | Witk the ‘magnetic tape player sc constructed as
hereinabove described according to the present invention,
the use of the magnetic recording tape haviﬁg-been recprded
'ih'parf can be advantageously maximized in such a way as o
avoid the possibility that the end of the magnetic recording
tépe.is approached in the course of the information record-
ing taking placé to thereby fail to completely record the
%hcle of the information or to avoid the possibility that a

relatively greater number of turns of the magnetic recording



I nvention, the tape transport speed can be automatically changed to permt
the entire length of information to be recorded on the magnetic recording
tape if it is determned that the recording with the nmagnetic reegr di ng
tape being transported at the  standard tape transport speed cannot
acconmodat e t he whol e of the |nfornat|on and therefore, wthout the
operator of the magnetic tape player needed.to be attendant to the nagnetic
tape player such as occasioned when the recording is desired to be nade
whil e the operator is out of the house, the magnetic tape playe §gbq§y|ng
the present invention can autonatically change the tape trans- po Speed

to the exiplegrbangeds ABaPOLhe SRAAAIY PEET] U LUy | LodANI fifg

i nformati-o € success y recor ed on the magnetic recordlng tape In
any evenigaddte RifeSeistd\VoR | @he mhghe€9ee #FBEBraliadr | Yapender gkoods from
the follow ng description of " a preferred enbodi ment thereof, when taken
in conj Ukkigryualily pbEnaedomuaN W dreitigthe bgweear of henentﬂdsanmt and
the drawi ngs are given only for the purpose of illustration and
expl anat iimventaimh ar eheot thpebetrakspont |spedad ng:arhebscowutuhatheamgsent
invention in any way whatsoever In the acconpanying drawi ngs, like -
r ef er encehanaad| toarrexmit tthe . ephive 13 angikh eofi kmmxmatmnomobe t he
several Vviews, and Flg 1 is a schematic diagramillustrating both a

es

magnet i c TEART AR y%F [3 @ﬁ@ﬂﬁﬁi?[ﬁﬂ%ﬂ%ﬂ%ﬁ%e #8pr dderitatipndanaraiarfcui t

bl ock. di agr am use n the. magnetic tape. o
Ié%at used i gneti “

the recor 1ng with th magnetlc recordlng tape belng
'tfanSpdrted ét "the standéfd tape .t?ansporp_ speeq: cannot
aCCQmmodaté the whole - of the 1nformat10n, and -therefore;
without the operator of the magnetlc tape piayer neeaed to
bé attendant to ghe magnetic tape player such as occa310nea
ﬁhen'the';ecordlng is. de51red to be made . wn*1e the operator
is oﬁt of the house, the magnet;c tape:pLayer embo@ylng the
present inﬁentioﬁféan automatically-éhaqge,the-;ape'trans—
port speed tc the extended tape tragsport_speeq.to.pe:mit
the entire length-of information_td;he.sucdessfnliy recorded

on the magnetic recordina tape.

"In any event, the pxeseﬁt invéhtibn will béﬁome more
'.clearly understood f;om the Ifollowipg  description of a
breferred'embodimeht thergof;_when-takenlin‘cohjunétibn ﬁith
the”accompénying drawinés.  quever, thebembodiment énd.the
drawings are given Only.for the_purpo;e_qf_illust:ation.and
| explanation, and are not ﬁo be taken aSilimiiing thg ééope

.of the présent inVention in any way whatsoever¢  |
in;the

‘accompanying drawings, like reference numerals are used to

- -
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player; Fig. 2 is a flowhart used to explain the operation of the system
according to fhe present invention; Fig. 3 is a schematic diagram '
illustrating th the prior art magnetic tape player in schematic
perspective representation and the tape transport speed selecting
mechani smused in the prior art magnetic tape player; and Fig. 4 is a
ckrcuit block diagramshowi ng the prior art systemused in the magnetic
tape player of Fig. 3 for calculating the length of magnetic recording tape
remai ning on the supply reel and the renmining tape hour. As canpagadiilsy
understood fromthe conparison of Fig. 1 with Figs. 3 and 4, the system
shown i n Fiepnotiei iikecpaddiscahmdughche: priesesgversvkntiows | sagéneral |y
simlar to that showmn in Figs. 3 and 4 except that, in . the systemof Fig.
1, the dividing ciFégi-t 14iEs 2| schematiity GiRgran edlMuisiratdngaproth a
transport speed sel ecting neans 19 through a multiplying circuit 22 and a
conpar i ng BAgReticotarenh@layer dny isepedatd s (perspechies apeRresentiatipny
the output value fromthe calculating circuitry 8, that is, the remining
tape hour ¥4 by a $EEFPtocdienk « Ktadmam &S %e 12t ERBedmagpeticanipeet
speed relatjve to the standard Page 16 tape transport speed. Mre
specificaJ?@?Y ére the extended tape transport 'speed is chosen to be. 1/3
of the standard tageg.trgnspor e tipl yi [ ' ' .

Fig. 3" 3% 4 ffcg»‘??nail@' o JUk! 1R ;ér%_qa%#‘%é gé?#%&lﬁgans

operable to nultiply“thé remal nin ape hour Ts b e conp
21 ketei Vidg @fe3sfkieh LRRBEraARP P thesigiAledt HRvention;

' Fig. 3 1is a schematic diagram illustxating both the
prior art magnetic tape player in échematic_ perspe;tivé
representation and the tape +transport speed selecting

' mechanism used in the prior art magnetic tape player; and

Fig. 4 1is é'circuit block diagram showing the priocr

Y

rt system used in the magnetic tape player of Fig. 3 forx
caiculating the length of magnetic recerding tape remaining

on the suppiy reel and the remaining tape hour.

As can readily understcod from the comparison cof
Fig. 1 with Figs. 3 and 4, the system shown in Fic; : in
accéidance with the present inﬁention is generally similar
to that shown in Figs. 3 and 4 except that, in the system of
Fig. 1, the dividing circuit 14 1is electrically connected
#ith the tape transport speed selecting means 19 through a
'multiplying circuit 22 and a comparing circuit_Zl.

The multiplying circuit 22 is operable to multiply
the output value from the calculating circuitry 8, that is,
‘the remaining tape hour Ts by a reciprocal of the ratio of

He extended tape transport speed relative to the standard




the multiplying circuit 22 and as a second input .an out put signal fromthe
recording tinmer neans 17 is operable to conpare the product of the,
remai ni ng tape hour Ts tinmes 3,. which product is hereifnafter refe&;ed to as
the extended remaining tape hour 3 Ts, with the output fromthe récording
timer neans 17, that is, the remaining tine Tn (the bal ance between the
preset recording time, set in the recording timer nmeans 17, and the .
length of time actually spent in recording). Should the conparing circuit
21 indicate that the extended remaining tape ~hour 3 Ts is pagrg

than the remaining time Tn, the conparing circuit 21 applies to the tape
tranSporttaﬁeedraﬁh@e:&mngpﬁeans re fdpedifidalBDyg, nesessat)et extauded he
tape transport speed selecting neans 19 to drive the tape transport neans
18 so as tapérargnsportespegdetis chosedi np t bpe 1/ 2t ofhetise asdarnd arape
transport speed. But should the conparing circuit 21 indicate that the
ext ended tepalhragspamé speed,3the m1ldH@iwing helrewdtr 2dnilsi ogeriakd eTn,
‘the conparing circuit 21 applies to the tape transport speed sel ecting
nmeans 19 tosdudkdpdymided remakting tapeabourt I8 thed ¢ r afBpocOMPITdRg

sel ecting means 19 to drive the tape transport neans 18 so as to_transport
Page 17 tR@aREgrdt i E2FREBGIRT ngSt dhef ITEE Pkt RAJOY 1Y Te ?%%ﬂ%fboﬁtr%'peed

Th t f the syst ho, Fig. 1 wll be, d bed
part1 Cul aF P oPENTIEI TSR oG DhErat P 1 ERGONS. TP URsth: S the

Operat'0n31gﬁais f§%ﬂfm%%e- recording timer means 17 is . operable. to \hi
| compare ‘the product of the remaining tape hour Ts times 3,
‘which product is here'inaftef r.efeiﬁ:-ed to as the ex_te;n(_ie-d
remaining tape hour 3-Ts, with the:cutput,from the recor@ing
timer means 17, that is, the remaining time Tn (the balance
'between the preset recording time, set in the recofding
'timer means 17, and the length of time actually spent in
" recording). |
Should.the comparing cirquit Zlaindicéte that the
extended remaining tape hour 3»Ts is 1longexr than _the
':remaiﬁing'time'Tn;'the-comparing.circuit'21 applies to the
tape tranéport speed selecting means 19 a _first' command
necessar?”to'causé the tape transport speed selecting means
19 to drive thé tape-trénsport-means 18 so as to t:aﬁsport
'the.mégnetic recording tape 1 at the stapdard tape trangport
speed. But should the comparing circuit 21 indicate that
the extenhed feméining-tape hour_3»Ts_is_shorte;_th§h the
'rémaining time Tn, the comparing ci;puit_Zl aprlies tb the
tape ~traﬂspert -speed seleefing .means 19 a second dommand
necessary to causé]the tape transport speed selecting means

19 to drive the thape transport means 18 so as to transport



~

that the extended tape transport speed at which the magnetic recording tape

1 is transporfed in the directiion longitudi- nally thereof fromthe supply
reel 2 onto tN€ take-up reel 3 during the EP node of operation of the
magnetic tape player is 1/3 of the standard tape transport speed at which
the magnetic recording tape 1 is transported during the SP node of
operation of the nmagnetic tape player. Referring nowto Fig. 2, subsequent
to the magnetic tape player starting a recording operation, the tape tran-
sport neans 18 is set to the standard tape transport speed at st%%§%§%7
foll owed by the setting in the recording tinmer means 17 at step a

recor di ng ¢hgPngyflectle! GhoiA R Llaf NendPGRELhEh RS Rl DetnlicHIEs
to make a recording on the magnetic recording tape 1. This recoréﬁ g tine
set in thespgealding tiner neans 17 is herein referred to as the preset

recording time. As the recording operation progresses, the remaining tape

hour Ts is nmeasur e@hat opegiation ofhitHe hotEtam shownbiaqrest| v rlifli pdwed

by 3 at step S54 to give the extended remai ning tape hour 3 Ts.

Si mul t anecbs| ydesthibéé prith egrriidinbar eaefiBranopertd | dihe t fd omrodst

recording tinme set in the recording tiner neans 17 is progressively

decr eased shownepnSE3g. At InPdgscidibivisdthemperapicss, id deciasisameds

made to deternmine if the remaining time Tn which_ represents the bal ance

bet ween t hEh@EeEBe P§§8péﬁﬁgtﬁpﬁe%5ﬁfﬁﬂﬂiﬁeﬁEﬁ#ﬁoﬁ t¥hidchcthe maopeddad

sub§eQuent to the start of the recordinggsperation econes zero. |If the
e

result of TRECHEINGi §AP& Lt1H YERNFRAFEfedn the direction - longitudi-

nally thereof from the supply reel 2 onto the take-up reel 3
during the EP mode of operation of the magnetic tape playef
is 1/3'of the standard tape transport speed at which the
magdetic recording tape 1 is transported during the SP mode
of operation of the magnetic tape player.

| Referring now to Fig. 2, subsequent to the magnetic
.tape player starting a recording operation, the tape tran-
spérf-meahs 18 is set to the standard tape transport speed
O/ at step 851, followed by the setting iﬁ the recording timer
:means 17 at step 852 a recording time over which the
'bperator of the magnetié tape playver wishes to make a
ieCOiding'bn the magnetic recording tape 1. This recording
tiﬁé set in the recording timer means 17 is herein referred
" to as the preset recording time. As the recording operation
-érogfeSSes, the remaining tape hour Ts is measured at step
553; which hour Ts is subsequently multiplied by 3 at step

, 854 to give the extended remaining tape hour 3:Ts. |
Simultaneously with the progress of the recording
opérétion, the preset recording time set in the recording

timer means 17 is progressively decreased at step S855. At



"Yes", that is, that the remaining tine Tn is zero, atermnating _
command is issued to the tape transport neans 18 to term nate the.recording

operation at. step 357. On the other hand, if the resuit of the dqgﬁsion at
step S56 indicates "No", that is, that the remaining time Tn has ‘not yet
becone zero, and, hence, during a period up until the remaining tine
Tn becones, Zero, the extended remining tape . hour 3.Ts cal cul ated at
step S54 is conpared with the remaining tine Tn at step S53 to deternine if
the extended - remaining tape hour 3 Ts is longer than tggg%eq@ ni ng
time Tn. If the extended remaining tape hour 3.Ts is longer than~the

remai ni g idJdPudie st 88t 8581, ned dile 54 £n SB8. malibe UG € AFiRREk & itgle
continues with the nmagnetic recording tape 1 being, transported at -the

st andar GednPEnihd ansper trs pegdcRt refpaeseiits theevanlande (herwséande
remai ni ng tape hour 3. Ts is shorter than the remaining time Tn, the
commuand pgrenasts argycdod thangeme hantiapaet damyudy tofs peink tacthalayt eadedd ape
transport speed is applied to the tape transport speed sel ecting neans 19
t 0 causeubsedwgEt t tandiher tstarnsof3 the t renepdingt lnpexshidn c becomedi ng
tape 1 at the extended tape transport speed at step S60 with the nagnetic
tape pl @&ero. Phg&heo mesidyueht thesadegigitont A8 BrReFodE5 6 Adnfdcaitesbove
described, while the recording opera- tion is ftakin pl ace, the tape
t r ansport¥eSpeedhatan e aﬁpé%ﬁt EBQI | JeRRAARLBE {F APt hER stishd&#&F Y apé

t ranspor.t. "he exten ran r h he avail abl ¢ ;
POr L SPECd 10t oS extgnged; Lape s 3 St%%.tta_sé’eeegrasr?s_éoi‘-‘lc méana’ 18 ab &/

to terminate the recording operation at step 357.

On the other hand, if the_reéult of the decision_af-
étep'SSS indicates "No”, that is, that the remaining time Tn
nas not vet become  zero, and, hence,.fduring'_a éericd__up
ﬁntil the zremaining time Tn becomés; zZexro, the extended
 rémaining tape hour 3.Ts caiculated at step S54 is compared
with the remaining time Tn at step 553 to determiné:if the
extended "remaining tape hour 3. Ts -is longer than the
remaining time Ta. | .(J

' If the extended remaining tape hdur 3:Ts is longer
~than the remaining time Tn as determined at step S38, the
recording operation continues with_the magnetic recording

tape 1 being, transported at the standard tape transport
speed at step S59. However, if the extended'remaining tape
‘hour 3:Ts is shorter than the remaining time Tn, the command
necessary to change the tape transport spaed to the extended
tape transport speed is applied to the tape transport speed
' selecting means 19 +to cause the tape-transport means 13 to
tranééort the magnetic recording tape. 1 at the extendgd;;ape

'trahsport speed at step 350 with the magnetic tape player



Y

recording tinme can coincide with the remaining tine indicat- ed by the
recordi ng timgr, neans 17 to pernmit the recording tine Tn to become zero
substantial | y *i nul taneousl'y with the approach to the end of the magnetic
recording tape 1 on the supply reel 2. Thus, according to the present

I nvention, the use of the magnetic recording tape having been recorded in
part can be advantageously maxim zed in such a way as to acconmobdate in the
remai ni ng non-recorded portion thereof a certain anmount of information

whi ch woul d not be conpletely recorded on the nagnetic recording bag 53
the latter is during the recording operation transported at the standar

t ape transcopeegueifcty ddierendes, tiiet Bouinoiee operator of the magnetic
t ape pl ayer attendant to the nmagnetic tape player such as occasi oned when

the recording i s dess rhard indisovedéesbrlibetihewhjideattdve ireaoitd gt bpebause
the magnetic tape player enbodying the present invention can automatically
change t hettigpe fisanspéingsppddcei,f thei stapeerbrandpokst sheedecoadi nhe
with the magnetic recording tape being transported at the standard tape
transport 3sptematdmadilacthiangrt fremcthpobtapiagte tapeortnansrort ospaed
extended tape transport speed to permt the whole of the information
to be suc&Bsdhe |gxtenggge tAPS ctFRREROER ERESMaditt FRateddeyidpidphle) ¢
is to be noted that the software, fl pywhart. shown in and descri bed with

ref erence FSCEFGFQE(ﬁ%?ﬁk???ﬁﬁ%ﬁ%ﬁ%gg Fithyhhe, IeBadnd ng fARG niRAECatnch

as Ny thes 43e o0l rBcTLEIOSPPHISE A2aRECYATE pEnte VRS WS Sing
time Tn to become zero substantially simultaneously with the
approach to the end of the magnetic recording tape 1 on thé

supply reel 2.
| Thus, according to the present invention, the use of
‘the magnetic recording tape having been recorded in part can
be édvantageously maximized in such a way as to accomqu#te
in the remaining non-recoraed portion thereof a . certain
amount of information which would not be completely recorded
U 'on the magnetic recording tape if the latter is during fhe
recording operation transported at the standard tape trans-
port speed. Theréfore;'without the operator of the magnetic
'tapé player attendant to the magnetic tape player such as
‘occasioned when the recording is desired tb__be made while
the operator is out of the house, the maghetic tape player
emhodying the pfesent'invention can automatiéally change the
tape transport speed, if it is determined that the recording
with the magnetic recording tape being transported at the
standaid tape transport speed cannot accommodate the whole

of the information, to the extended tape'transport speed to

permit the whole of the information to be successfully



Al t hough the present invention has been fully de- scribed in connection
Wi th the preferred enbodi nents thereof with reference to the accanpanyi ng
drawi ngs which are used only for the purpose of illustration, thage skilled"
inthe art will readily conceive nunerous changes and modi fi cat i ons with in
the framework of obviousness upon the reading of the specification herein
presented of the present invention. By way of exanple, the recording tiner
means 17 may conprise a clock neans capable of indicating the current

Clock time of .the day, a time memory nmeans for storing the cl ockagénpgat

whi ch the recording operation is desired to be terminated, and a :
subt r act ire@ofRR® drortisehhdqest g tbeoﬁd&hgnta@chk time, |nd|cated by the
clock neans, fromthe clock tine stored in the tine nenory neans so that,
when t he dlfferemmagsveo by miotesithaictting sofinyabec digsidmmt shewn
term nating command can be issued to the tape transport neans 18 to

ter m nat ént land rdesgoihedfwithe refesencer §ooFdigng 2t 3@ &e stnplasgntadso,

in the foregoing enbodi nent of the present invention, the remaining tape
hour Ts Hals Ifden RREAHATRJ QBVITPRRBREcdSHEIN @i cPY s Hie |'~Fﬁ%ge‘P ndt
smal l er than 2 before it is co with the renmaining tine However ,

- Page 21 Fﬁé@ﬁﬁﬂﬂﬁﬁ?ﬁﬁ]%ﬂmﬂ%ﬁ%nngégt?§eF9 grecute ﬁﬁ?lﬁ%ﬂﬂ?ﬁ?@ tine Tn is
that is,.divided b t he Tn/n

gﬂngngﬁ?ISycé#kﬂE§P$ﬁthHﬁa?%ﬁ%?ﬂ n&?ﬂﬁﬁi%? rXalu ?FnaéHEﬁﬁwﬁg'in
the for%%@fﬂ%d‘?ﬁ“&%ﬂﬁ%%tl&% &0€n the preferred embodiments thereof \;)3
' with'referehce to the aécompanying drawings which are used .
only for thé purpoSe-of-illustration,'those skilled.in_thé 
art will readily conceive numerous changes and modifications
withiﬁ the framework of obviousne#s.upon the reading of_the
”épecificatidn herein presented of the present invention.,,By
way of exémple, the recording timer means 17 may comprise a
cleck meané capable of indicating the current _clock time.of-
the'day; a time memory means for storinag the clock,timg at
which the recording operation is desifed to be termina:ed,
and a subtracting means_for-subtradting the current cléck
time, indicated. by the clock means, from the clock time -
' stored in the time memory means so that, when the différence
'given by the subtracting means becomes zero, the terminating
command_cén be:issuéd to the tape,t;ansport means 15 to
 terminate ‘the transport of the magnetic xecqrding tape at
step S$57. |
| Also, in the foregoing emquiment of the éresent
invention, the remaining tape hour Ts has beep'described as
"multiplied by n which is an integér. not smailef thaﬁ_ 2

‘before it is comparéd-with the remairning time Tn. However,



present invention, as the tape notion. neasuring nmechani sm 7, arrangenent
has been made:to detect the Iéngth [err] of the nagnetic recording tape 1
nmoved per rev8fution of the supply reel 2 and then to calculate both of the
remai ning tape length Ls and the remai ni ng tape hour Ts on the basis of the
detected length [err] of the magnetic recording tape 1 noved .per revol ution
of the supply reel 2. However, any known techni que may instead be
enpl oyed to detect the speed at which the magnetic recording tape 1 is
noved and then to cal culate both of the renmaining tape | ength Lspagd Rbhe
remai ni ng tape hour Ts on the basis of the detected tape speed.
Accor di nglthe sggstemances snerats f efiectivediye, evanesst t ibe depmainingm
the spirit and scope of the_ present invention as delivered fromthe clains
annexed hdri@® To olpamebhiPlied ¥ LABFudBatt HEreidivided e pp il wRe1.
A magnetic tape recordi ng and/ or reproduci ng appa-. ratus which conprises: a
t ape tran§ﬁ&4érﬁ%. Fﬁrgﬁﬂiﬁﬁﬂﬂqq¥ﬁ)%PWR&#EﬁiglFBcﬁﬂﬁlﬁfqﬁﬁﬂﬁﬁﬁ_E?Pe |
di rection Iogg%#gginally thereof; a tape transport speed sel ecting neans

[

for contrdicy the tape transport neans and capabl e of assum ng one of

(115t jand second eSO NI GL G TPORBLER O RRALAEER® B3, itheong
transport p%%e‘s‘f‘éih@ei:%ﬂeﬂﬂ'oﬂf LOehlr 8hpb ABTAGN meRhH i GEL A s /1
i nteger other than 1; .
arrangement has been made to detect the length ¢ of the
magnetic recording tape 1 moved per revolution_of the supply
reel 2 and then to calculate both of the remaining tapé
length Ls and the remaining tape hour Ts on thé basis of the
detected length & of the magnetic recording tape l_mqved per
revolution of the  supply reel 2. However, any known
technigque may instead be'employed to deteét the speed at
which the magnetic recording tape 1 is moved and then to
‘calculate bpoth of the remaining tape 1length Ls and the
Ly remaining tape hour Ts on the basis of the detected tépe
speed. |
Accordingly, such changes and modifications are,
"unless they depart from the spirit and scope of the present
invention as delivered from the claims annexéd hereto, to be

construed as included therein.
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a remaining tape length neasuring means for -nmeasuring -a length of
time available for recording information to an~end of the magngkic
recordi ng tape when the magnetic recording tape is transported atidihe first
transport speed and for outputting an available recording tine signal
i ndi cative of said |length of tinme available for recording; a recording
timer neans for outputting a remaining tine signal indicative of the _
bal ance between a preset recording time and the length of tine actually
passed in information recording and for outputting a terninatiqgﬁé%gfgl,to
the tape transport neans to ternmnate the trans- port of the nag I'C
recordi ng tape when said bal ance becones zero; -and a conparing nmeans for
'cpnparinggﬁﬁﬁﬁiyajlable re--cording time signal and the remaining tine
signal wifh a * A Magnetic tMpe recording Badyoi3 repreatcangvapraduring
information recording with the magnetic recording tape transported at the
second trawspowhishecedmphrdsels:, if the avail-able recording time signa
outputted fromthe renaining tape | ength measuring neans is higher than the
remai ning tine sagri@peoutpanspdrtr meanse ferotdamgramteingreanmagrnetiape
transport. speed selecting nmeans is set in the first node to cause the
magnet i creeedd inagtange Mo apd imenision tlangsitudinaiiyt thezeofort speed, but
if the available recording tine signal is l.ower, than the remaining tine
signal, the tap® $F8&d FARRRFHY Speed selecting means for comtrol-
'iing the tape transport'means énd capable of assuming one of "w{
first and second modes during which the magnetic recording
tapé is transported at first and second transport speeds,
respectively, said second transport speed being 1/n of the
first transport speed, wherein'n is an integer other than 1i;
| a reméining tape léngth measuring means for
measuxing' a 'lehgth of time available for recording
information to an end of the magnetic recording tape when
‘the magnetic recording tape is transported at the first
 transport speed”and for outputting an available recording
time signal’indicative of said length of time available for
recording; |
' a recordinq'timer means for outputting a femaining
time signal indicative of the balance between a preset
"recording time and the length of time actually passed  in
information recording and for outputting a terminating
signal to the tape transport means to terminate the trans-
port of the magnetic tecording tape when said balance
becomes zero; and
a comparing méans for comparing thzs available re-

' cording time signal and@ the remaining time signal with a

* c L M S *
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means is set in the second node to cause the nmagnetic recording tape to be
transported at- the second transport speed. 2. - The nagnetic tape
recording afef or reproducing apparatus as claimed in daim 1,

further conmprising a multiplying nmeans for nmultiplying an output fromthe
remai n- ing tape |ength measuring means by n prior to said output being
supplied to the conparing neans. 3. The nagnetic tape recording
and/or reproducing apparatus as clained in Claim1, further conprising a
mul tiplying nmeans for nmultiplying an output fromthe record- ingphgger3s
means by 1/n prior to said output being supplied to the conparing neans. 4.
The nmagnebnYerdsithh W&DEEI NGur 29/ oinfoematdon NnreymrAiniais wsthl athed in
Claim 1, wherein said recording tiner neans is operable to subtract the

| engt h of mhigfe tidd upétyrfangedater iprismwrtddr atit ithe sexmomd nyrénsporie
1111111 111111 1111111111111111 * C L M S * Page 24 preset
recor di ngspersel setheredne rifortheg avadlabdens reepndiang t ctmevi 8égrhd
remaining time signal. 5. ~ The magnetic_tape recording and/or

repr oduci pytaiared ufroms thieainemg ining fape | 1GRILE ACABHUT INL JRRARRG EBner
means is operable to subtract a current clock tine from an _e ecte%

clock tibdgher GhRSh thee remaidiing | §AMLcBIANAY UTRILTTRY £59, the

term nated, and then to provide the rengininq:tine signal_. s
recording timer means, the tape transport speed selecting

~ means is set in the first mode to cause the magnetl
recordihg tape to be transported at the. first <transport
speed, but if the available recording time signal is lower
than'the'remaining time signal, the tape speed selecting
means. is set in the second mode 'to cause the magnetic
recoréi.g tape to be transported at the seqond transport
speed.
2. | The magnetic tape recording and/or reproducing
§pparatus as ciaimed' in Ciaim 1, further comprising a

\/  multiplying means for muiltiplying an output from the remain—

ing tape length measuring means by n prior to said output
being supplied to the comparing means.

3. The magnetic tape recording and/or <reproducing
apparatus as claimed in-'Claim .1, <Zfurther comprisipg a
multiplying means for multiplying an output from the record-
ing timer means by 1/n prior to said.output being supblied
to the comparing means.

4. ~ The magnetic tape recording and/or reproducing
apparafus as claimed in Claim 1, wherein said recording
timer means is operable to subtract the length of time

actually passed during the information recording from the

e C L M S5 %




6. The nmagnetic tape recording and/or reproduci ng apparatus as
claimed in daim1, wherein said renmaining tape |ength neasuring peans /
conpri ses a tape notion measuring mechani sm operabl e to cal cul at exghe

| engt h of the magnetic recordlng t ape whi ch has been noved per revol ution
of a supply reel according to a predeterm ned equation using a detected
val ue representative of the nunber of revolutions of the supply reel and a
det ected val ue representative of the length of the magnetic recording tape

actual ly noved, and a calculating circuitry operable to determ pgaggnzavail -

abl e recording tinme during which the magnetic recording tape transported at
the firstpresatspretosfdad ddmebeseecbndetiet aredmrdingoft imesr mespms | and
recording tape on the supply reel, according to a predet erm ned equati on
usi ng anthﬁqmnc\&ﬁ@@ldeohhehgemapalngttomemaxﬂnakg mechanism 7. A
magnetic tape recording and/or reproducing apparatus substantially as
herein d&scribed vWe¢ rBpgRefiée t 5amAd §§Cpﬁﬁ&ﬂﬂ%ﬂﬁﬁﬂlﬁFFlﬁePloéﬁﬁlﬂgbf

t he acconpanyi ng dramnngs
apparatus as claimed  in Claim ‘1, wnere;n sald,_recordlng

timer means is operable to suhtract a current clock time.

from an ~expectéd clock time at which the i@formatign

recording is desired to be terminated, and then to provide o/

the remaining ‘time signal.
6. . The madnetic taéef_redordiﬁg_ and/dr 5repr6ducih§
appafatus'as claimed in'Claim 1, wheréin said_reméining'tape
length measuring meéhs -cemprises. a tape motion measuring
mechanism opeiable to ca*culate the length of ‘the maqnet
reccrding tape which has been moved per revolutlcn. o; a
- supply rsel according to a predetermined equatlon us¢ng a
detected value . representat‘ve of the number of revolutlons
of the 'supply reel and a detected value rgprgsentqtlve.o:
.the length of the magnetic reco*diné tape actuallv moVed,
and a calculating circuitry operaole to determlne an avall—
abln recordin q tlme durlng wnlcn the maanetlc recording tape
transpor;ed at the first transport speed can_pe rqur§gd'to
théieﬁd of the’magnétic.recording-tape.on the sﬁppig£rge1,
according to a.predétermined equation using an QUFPﬁt:Value-'
from the tape motion measuring mechanism.. | |

“7. - A magnetlc tape recording and/or reprodu01ng
apparatus substantially as hereln_descrlbed with referenée to
and as illustrated in Fig. 1 and 2 of the accompanying
drawings. | o ' :
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