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syst ens 15-&2°%F%P¥EEYre§EFP} ten ity aedufaupert ﬂrpﬂﬁFea t ape recorded by §

one system cannot be repffyRdsdpeesf pidgbsded '@éhﬁéesﬁshﬁékarchy of

digital television standards wherein a higher data rate
system would be available to attain the high quality 3
performance required for studio equipment, and a lower data E

20 rate system would be available to attain compactness in
portable equipment. One such hierarchy for the ¥, I and Q
components of a television signal provides for the higher
data rate system by sampling the components in the ratio of
'4:2:2 respectively, and provides for the lower data rate

25 system by sampling the components in the ratio of 2:1:1
respectively. For example, one currently contemplated
standard utilizes a sampling frequency of 13.5 MHz
corresponding to the level of 4 in the hierarchy, and
therefore the levels of 2 and 1 would represent frequencies

30 of 6.75 and 3.375 MHz, respectively. Although such
-hierarchies do provide for greater flexibility between
studio and portable recording equipment, the individual
recording formats for higher and lower data rate systems




To convert the recordi ng format of one sysTMmto the recording formt of
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35 adapted for u e recording format, 10 accordance with an
aspect of lfhe ipreabls; rwquwequm@sa&ﬁeﬁépﬁsﬁémﬂxp and FI GURE 7B

illustrates the |ocationsy@ftié adsgweags:0on a scanner so as - 3 -

~ FIGURE 1 illustrates an embodiment of a multiple
recording format in accordance with the principles of the

invention; _

- 20 - FIGURE 2 illustrates the sequence of ¥, I and Q
samples that are to be recorded in the tracks of each
longltudlnal segment of a magnetlc tape having the multiple
recording format 111ustrated in FIGURE 1;

'FIGURE 3 schematically illustrates scanner .
25 apparatus used to scan tracks in accordance with the
multiple recording format illustrated in FIGURE 1;
FIGURE 4 illustrates schematically an arrangement
&) ' for directing the Y, I and Q component pixels to each of
the transducers of FIGURE 3;
30 FIGURE 5 illustrates a multiple recording format
in accordance with an aspect of the: 1nvent10n that is '
'-adapted for use by a portable. tape unit;
FIGURE 6 schematically 1llustrates the
arrangement of transducers on a scanner of a portable unit
35 adapted for use with a multiple recording format in
accordance with an aspect of the invention;
FIGURE 7A illustrates a tape wrap and FIGURE 7B
illustrates the locations of transducers on a scanner soO as



to scan tracks in accordance with the nmultiple recording format illustrated
in FIGURE 7C, FIGURE 8A illustrates a'tdﬁ%’wwap and FIGURE §B illustrates
the |l ocations of transducers on a scanner so as 5 to scan tracks in

accor dance h .t pl ord| f orma ustrated.in FI GURE 8C;
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in explaining the operation of the system of FIGURE 12,
_ in. dlgltal v1deo tape record and replay systems,.

20 the recorded 1nformat10n 1s commonly related to each

picture (e. g. telev1s1on field or frame) by a grid of
.samples that are to be displayed in a raster. To prov1de'
for greater compactness in portable equ;pment whlle
allow1ng for. quallty performance w1th.stud10 equlpment, a -

25 multlple recordlng format is dlsclosed for. a d1g1tal video
tape record and. replay system In thls mult;ple recordlng
format, the tape is laterally d1v1ded into a plurality of
longitudinal segments with each segment.belng assigned to ﬁd
_record full raster 1nformat1on at a part1a1 or fractional '

30 p1xel resolutmon equal to the quotlent of one d1v1ded by .
the number of the plurallty of longltudlnal tape segments.
-The. v1deo is f1rst dlgltlzed by sampllng plxels (picture
elements or samples) at some predetermlned
frequency and these. plxels may relate to elther

35 composite or component. video 1nformatlon.

Each p1xe1 is d1rected through a transducer to a
part;cular track in one of the 1ongltud1na1 segments
and such tracks may.be dlsposed in each segment along the



1 direction of tape travel or at sone angle across the direction of tape
travel . One_ prefersred enbodi ment of a nultiple recording format in
accordance with the invention is illustrated. 5 by FIGURE 1 wherein Y, |
and Q components of the video information are being recorded. The

| ongi tudinal- tracks 8, 9 containing e.g. audio and-cue in FIGURE 1 are
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represented wth discontinuous or lines but due to their small si ze
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and so on; tr ac ku{ edr-rﬂraa::intsleo'sldnpl nél ath 'A,oxﬂgi:,tﬁ&:,nahdsegment andckach-

Lerr] contalns Yﬂ“ﬁﬁ%é%‘tré%ksz at8 s%@%dga(ﬁhrésécéhéeélrectlon of tape

' 'travel in a helical pattern.. As shown in FIGURE 3, each .
track in the 4-track sections is scanned simultaneously

20 by separate transducers Yl, Yz, Y3, Y4, Il' I2' Q , and -
.Q2 on a rotating scanner 300 driven by a motor 312-and

_drlve 314. The" tape is translated- across the face of
headwheel 300 by a drlve_lncludlng capstan 316 in an
arrangement familiar to those skilled in the art.

'25 Because the transducers are located under the tape 5 in
FIGURE 3, they ‘should be represented with discontinuous .
or_dash lines but due to their small size, they are

- represented with continuous lines in the interest of
.clarity. A tape wrap of approximately 270°.is shown in

30 FIGURE 3. However, any wrap angle could be utilized,
evea an omega wrap of substantially 360°. Furthermore,

" each 4-track section could include information reIating
to.a field or.frame in a format familiar to those skilled
iin the art. qu.every raster scan line of video informa-

35 tion, track Y, ‘contains Y pixels'1l, 5, 9, 13 and so on;

_track Y, contains Y pixels 2, 6, 19,_14, and so on; »
track Y3”cqntains Y pixels 3, 7, 11,_15; and so on; track

Y

¥, contains Y pixels 4, 8, 12, 16, and so on; track I

1



1 contains | pixels 1, 3, 5, 7, and so on; track [err] contains | pixels 2,
4, 6, 8, and so on; track[err] contains Q pixels, 1, 3, 5, 7, and soon;
track [err] contains Q pixels, 2, 4,_6,- 8 'and so on. Wth this recording
5 format, the video information can¥e recorded at full .resol ution on both
| ongi t udi Nedn €£UENL Spakelshd, t 8pe Sii th, aaxsduslooonecerdchnlt for which
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rel ating Qi htR {:Betama pedesiae difite] £6r conidhbechpaetdedsi andhe ot her 25
| ongi tudi nal tape segnents Furt her nore the i nventive concépt disclosed -

in portability age B,PEiMaF¥GPWES Dt ssued July 12, 1983,
~and entitled "I nterleaveécaedorul:ewgnlaeominformatgbnahtvmeﬁ"-coul d .be

tilized -al th th 0 h f.
the 1 nt er eRRER R EPo s8R Somnae oot | gL RSE, B¥ed ehSRRRERE" 1 or thay
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[err] trm%ﬁt'ﬁhﬁﬂérﬂa'kséteEaEE§H1I¥néﬂ<%Eﬁi& bePPecorded in one
.longitudinal tape segment while the video lnformatlon_
relating only to the: even numbered raster scan llnes could
20 ‘pe recorded in the other longltudlnal tape segment. Also,_
the video information. relatlng ‘only to the odd numbered
fields could be recorded in one: long1tud1na1 tape segment
while the video 1nformatlon relatlng only to the even
numbered fields could be recorded in the other
25 1ong1tud1nal.tape segments. Furthermore, the inventive
concept disclosed in =~ U. S. Patent 4,393,414, _
issued July 12, 1983, ' S and entltled ';J :
"Interleaved'ReCOrding Format for Digital Video" could be
utlllzed T along with the"concept of'this invention by
- 30 recordlng each of the interleaved: checkerboard Pixel patterns
_illustrated in FIGURE 1 of that patent,' ' in the-
.separate longltudlnal tape segments in FICURE 1 of this

_applxcatlon.'
' As explalned prev10usly in regard to FIGURE 3,

35 those skilled 1n the: art w111 readlly understand that
transducer means are. prov1ded ' K on the . rotating
scanner: 300 for each ‘of the Yl' Y 413, Y4, l' IZ' Ql'

'and Q,. tracks in the helical pattern of FIGURE l. An
arrangement.for dlrectlng the Y, I and Q. component pixels
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arrangenent for directing-the Y, I and Q conmponent pixels -6- 1 to each
of the transducers, on this scanner 300 is shown in FIGURE 4. Because the
particular recording format sel ected cquld have any nunber of tracks
allotted to each of the Y, I and Q coﬁ%Gﬁean, this arrangenment will be 5
descri bed { ortdaddich hef 4tRe2transddicey s mmathid $t&hREr 1300dishehgener a
situation wherei nynbe Lfflere LS tmted.. The pixels
of each si gna’fn c%%%@ﬁ%n?' ar%e %ngt tetglet ?al n%?c\?/‘:f%%l rg%gf%ﬁ%g Eﬁfmi and 14
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readi |y under equrval ent “el ectroni ¢ sw tches”wol ized in
practice. Facleswrikedifor1boshdthe Ha 2 memerdbng ofopnatt dfow positions

equal 1o the fiikieragh EReGlnkiaoksififlefbe Fhipbifdehe hhinakope!
conponent. Each output fromthé switches 10, 12 and 14 Is directed in known
fashi on to ad¥Eferenttheackeoldi RYthEdmikedr oufhe oRrtxelst A€ eashsducers

shown in Fl Gd§gray T@&%Bﬁ&%psiyu arectied e Chedidddud? shdtddedr gogach
20 controlled imdividually by the output count of dul o counters 16, 18
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out pults ef&alré%é?@%ﬂéﬂi?e_rtwﬁhﬂgr ms?ga tsmsﬂ@'l .étéalo?rglzaahatlggafe the
si gnal conpongnt o e.switc .12 _or i.t controls al.sg, a
progr anmabl e SHRSFFRERILAE BEE ﬁP*ﬁﬁ%1ﬁWﬁa9Eﬁ%felgfwfﬁgn€§rF?E€Fg¥ f or mat
sel ected so nafiéresood BeratisequivaQeartd d lastponiat swiateheackoalfot t ed
only one track in the 4-track_segt.i ons ch Longi tudi ngl _tape , ,segrnent in
t he FI GURE 1 li’%c‘éFHEﬁﬁefioﬁ'ﬁaPFaF%é'crﬁ)‘duIO%ae@uﬁ‘f’éggﬂséumagna‘r‘%i&m d be
flip flops i mdashis ianbenr ef acutpyémiirowEguds ifotiohs egualetolthel8 and 20
I sdriven, by th L X I [ I nL .t LR LES
coi Ten 10151 Al Fe Fbfal PEdcRy QIRSISD 2 PRGRORR ko Pt TLEERRLS
represent at i eomgonenrt r cBachcoutpets mem s cyvitcheadlfg 13 and 14
hierarchy |evgl .qifedté&CthYknown fashion to a track on the recording-
medium through one of the transducers shown in FIGURE 3.

The throw positions of switches 10, 12 and 14 are eaéh

20 controlled individually by the output count of modulo
‘counters 16, 18 and 20 respectively. Each modulo counter
16, 18 and 20 hdé a number of count outputs equal to
the number of formét_tracks that ‘are allotted to the signal
component of the switch 10, 12 or 14 it controls and

-25 éiso, a programmable starting count output when the nature
of the particular format selected so requifes.- Because

&j the Q and I components are each allotted only one track
in the 4-track sections of each longitudinal tape segment
in the EICURE 1 recording format, the modulo counters

30 16 and 18 could be flip flops in this hardware arrangement.
Each modulo counter 16, 18 and 20 is driven by the pixel'

* rate clock of the signal component'to which its switch 10,
ié or 14 respectively, relates. As an example, a clock
22 representative of the frequency (13.5 MHz)

35 corresponding to the "4" hierarchy level, is directly
applied to drive modulo counter 20. Clock 22 is applied
through a divide-by-2 unit 24 thus deriving the "2"
level frequency réquiréd to drive modulo counters 16 and.18.'
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%&E%%E?Q would include a separate sw1tch.to receive each

of the Y, I-and Q'COmponent-pixels through a transducer
from the tape tracks and a modulo: counter to control. '
each switch in. reconstructlng the- approprlate replay
signal therefrom. Of course, the modulo counters would .
be driven by the horizontal sync signal and clocking
arrangement in a manner similar to that shown in FIGﬁRE 4.
Of course, the replay unit of the system must
be capable of reproduc1ng the video information as a
signal -for display from either the full or half resolution
recoraing formats on the tape in FIGURE 1. Certainly
those skilled in the art will understand that the full
resolution format.presents no problem because the replay
uniriwould-only perform the .inverse functions of the

=record unit in .reverse order. Therefore, transducers in

35

the replay unit would pick up all of the video 1nformatlon

from the tracks in both longitudinal segments of the tape
and process that information in a well known conventional
manner to derive the display signal. With this invention,

' the'replay_hnit_cad also reproduce the one-half resolution

format from'one.longitudinalhsegment-of the tape in this
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fromthe tracks in both | ongitudinal segments of the tape 35 and process
that information in a well known conventional manner to derive the display
signal. Wth this invention, the reple§-unit can also reproduce the
one-half resolution format from one | ongitudi nal segnment of the tape in
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Pat ent 4, 94Nid0 hhesarghki ethecRpweraikicty chevel beigmabrpay abed into
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ot her side ofidewm imfermabbomsibl dekiviag @ Idispiady zeidrwl tapesibekbaad
t hereby enh s | C por > record unit, this
bl ank porti %%ggﬁ%eé%f’{‘%%ga%%@%ssbg gts%gc'or(fgetg%ﬁet%eﬁﬁ%oaﬁl’%%?%?fon :
at one- hal tor susihuta drierrrehy htrapsepdesd aarhctisaussed imhaTomveRtion =
whiich isq4l sat Ly H O R Chal ' [ : s of the tape is
I nd&pen eént %cosﬁgae%ﬂb{i repl agtéé.g_ién ?higggigtr%o%ﬁelnﬁ%%lﬁh%%?ape :
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located t owauBTeNFouidfa D pdWes apsshasobeen recorded or v epl_aye_d,'.the tape

is "flipped" and fed in the reverse e . - . _
_ . -~ When a portable unit. is utilized to record the

video information at one-half resolution on'dnly one
20 longitudinal segment located toward_one=side of the tape
in FIGURE 1, t@euother longitudinalisegment located toward
the other side of the tape remains blank. To fully utilize
the tape deck qnd.thereby enhance the functional aspect -
of the portable record unit; this blank portion of the
25 tape deck is also recorded with video information at one-
half resolutioh"in-andther-prefered embodiment of the
invention which is illustrated in FIGURE 5. Each
longitudinal segment of the.tape‘is'independently recorded
- or replayed in this embodiment while the tape travels
30 through its full length and after the longitudinal segment
located. toward one side of the tape has been recorded cr.
greplayed, the’ tape is "flipped" and fed in the reverse
direction to record or replay the video information in the-
1ongitudin§l segment located toward the other side of the
35 tape. Therefore, the tracks in each longitudinal segment
of FIGURE 5 recording format traverse the tape in
different directions. However, the tape deck could be
rewound between the recording or réplaying of the video

[*élect_ronic news gatheripg]_



direction to record or replay the video information in t he | ongi t udi nal
segment |ocated toward the other side of the 35 tape. Therefore, the tracks
in each longitudinal segment of FIGYRE 5 recording format fraverse the
tape in different directions. However, the tape deck coul d -be rewound
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scanner cafavéaeoé@zdbwedoraeahmewﬂmddnt.bebéeaﬁ&s!ai'fl? rRRl pmaystem
t hat operaﬁes #th only those recording.. 15 fornmats. An~exanple of such.
equi pnent be a portable record unlt "or an el ectronic news gathering

(ENG) 1@l evi si on recsinlee medoxrdioanrforhat ehbs@imenesr diengnar repl aying .
the Tor Qe FUHE S0 BUChSw A ) eitbis b cun ElorE e o
d'SCUSS'?@a:§§ﬁlﬂfﬁﬁﬁ¢flEESOlﬁzknnxitﬁfinﬂmbe!edftﬂrdnﬁﬁﬁbetbeoﬁ theand Q
conponen Qa0 k! tﬂ#ﬁ s_gn,the:scanner ur|ng
the record or f%b Y 2 egghﬁggpegilv éégﬁﬁﬁ@ﬁ{ of "t Pt 7659 Fﬁ
Iongltudlmgphaxxﬁzﬁkmmntba§r@Pﬁﬁﬂﬂﬁﬁaﬂltht¢mlyn¢hooeereeon&dngg fornats

of FlI G RES okt u fﬁﬁ% I e t .
"formats wthin the scopemﬁ%l%hﬁg |nvemn€? e tra%g ucgrg ngﬁ gﬁ?o be
arr anged- TEFAHS MAh O3B BAeCheond- & AR Igatheinge(ENG) various y

formats apdievdgidifrecorder and a scanner for either recording or .-
replaying the format ©of FIGURE 5 in- such equlpment is
illustrated. in ‘FIGURE 6.  Of: course, a sw1tch1ng

20 arrangement in ad¢cordance w1th the prev1ous ‘discussion
regarding FIGURE 4 would -be utllzzed to dlrect the Y,
I and Q0 component pixels to or from: each ‘of the. transducers
on the scanner dur1ng the record or:replay modes, '
respectively. : o “‘_--.'-

.25 : ‘Although only two longitudinal tape segments are.
included in the multiple recording formats of FIGURES 1
and 5,. more of such segments could be included in other :;
formats. within the scope of this invention. The.
transducers can also be arrapged~in different ways on the

30 scanner to derive the various formats and. the video
information may]be:arranged.in~different ways for each

: such  format . Examples of some of the Other:formets within

the’ scope of- the invention are: illustrated in.FIGURES.7.
and 8 wherein only onerof"the~possibleﬂtepe.wreps around

35 the scanner and the transducer:arrangement on the scanner

is shown for each format. 'For the format of FIGURE 7C, tandeﬁ
transducer pairs A, B and C, D are: dlsposed at.-a single loca-

tion on the c1rcumference of the scanner as shown in FISURS
7A and are: separated_across_the.exlal length of the scanner -



i nformati on may be arranged in different ways for each such format.

Exanpl es of sone of- the other formats within the scope of the invention
are illustrated in FIGURES 7 and 8 whenein only one of the possible tape
wraps- around 35 the scanner and the tré‘ﬁsducer .arr.angenent on the. scanner
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each tandem palr scan gara e tracks'in the ape segnents on
the tape whi GPRECYFBPPELYasdbnd tﬁ@rs@a%rrew 'stapprgﬁmheesqa{mer} For

each revol ut 'éHbtPft£HSeﬁC€BBﬁ§du€éQhFE§. %éﬁ@“ﬁf‘&'&ﬁé pﬁla §épasateacks in
a separate |ongitudinal track t racks ﬁ I n one

| ongi t udi nal kol tedheat ERack: eﬁyeetam}t@ cﬁ-’é%’iégﬂl ﬁnéngtsabﬂmse

| ongi t udi nal 'tzar&éemﬁ@ituﬁmﬁauheaiae fsagman@faﬂ%ﬁg ct andem
transducer ir fi st | ocat i on on the

A, are.dis '
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are di Sposed fidrnta s e6DEIGUREL sor; tandem mrmﬂ@aseﬁcpanfsthe Bcanaec,t bat

is 180 frd thefrst atio h E 8SA.

|5 180 T ¥ Lo ey globasahion. eds shauala di 5 GRE Sfcculfidelte or

from tandem tttfer\mmxepal whtleDtByld&ndltg:tmﬂiﬁmapains apprnxanétel,yﬂ _

one-hal f of t n Q,q%ogt u

separ at ed acr%:gés cf#egéxégl Q% tgﬁhb?‘ sé:rgmr ro?nf*é ransauce_r

pair.G H by talejusso;mere’qhat F-§ Aﬁﬁfofnmelﬁyeofmraul looatz-qm asi shown .

Lengyh. - as shanieidui BRE 8&&@&%@&@%%{@ As K ik eagﬁ&té'asheuld
t otte mal [ size -

be own 18 | 1 nes.however, due to their ey- are

shown with s@anpss richefaxiahelepgthyot @fheﬂ%ﬁamyerméomr‘a%émers of each -

tandem pair ﬁ&%&méd’l&’é&f d%'&irt eachsbiyh a2 i@t ey é&ﬁaieﬂaeﬂbﬁreﬁlﬁ:ﬁ%eﬁpe
which is wapped around_the scanper for [err]. During th
one-half of that axial length, whlle tandem transducer-'
pair E, F is separated across the axial length of ‘the -
20 scanner from tandem transducer pair G, Hby a disﬁance .
equal to approxlmately one-half of that axial: length,
as shown in FIGURE 8B. Tandem transducer pairs E, F and
G, H should be shown ‘with dotted llnqs however, due .to their
small size they are shown with solid lines for the sake
.95 of clarity. ape tragsduce:s of each tandem pair scan
'individual tracks in 2.longitudinal segments on the. tape
which is wrapped around the scanner for 180°. Duriﬁg-the
initial 180° of each scanner revolution, tandem transducer
AB first scans tracks A and.B in the lower longitudinal
30_'tap_e'segment and thereafter tandem transducer CD scans
tracks C and D in the upper longitudinal tape segment, -as
. .shown in FIGURE 8C. Then during the final 180° of each -
séanner revolution, tandem transducer EF first scans tracks
E and F in the lower longitudinal tape segment and
35 thereafter tandem transducer GH scans tracks G and H in
the upper longitudinal tape segment.
The recording formats of thls lnventlon could be
utilized in otherwise conventional record and/or replay -

systems, such as the record system shown in FIGURE 9 and



cinitfal [err]of each scanner revolution, tandemtransducer AB first scans
itracks A and B in the | ower Iongrtudrnal 30 tape segnent and thereafter
tandem transducer CD scans tracks Ciand D in the upper Iongltudlnal t ape
segnment, as shown in FI GURE §C. Then iggrng the final [err] of. each
scanne1 r%h%lﬁ?PbﬂY BYR&EM Gt FEEURE 10 s BRshy pfciEbieseand F in the
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2 were se¥gecleanoQ pomposents afltnervddee sdgmadi ence. I n
the recor y _ ) n C ents of the
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20 arr angint'malttlex:oiﬂance‘anqqd Ricecardance) S;Lthaf‘éﬁ[URB 4,0393 7415”.-_. 10

: TheYEcA% n? .20 is 135M—Izmhr|ethelandQcIocks are.-
6. 75 Mz i 1Tustra |ve purposes:only, an -8 bit parallel forrat -

utilized at eachThenfuelesk Ha fRprRa teeT 280 isnd a8 MHe e'ha-rlmngerrent

i1l ustratggl i p. GhEUREctoeR'd %xa@rs/evesmz 15 pb¥el 170t aldkehavi ng
i ndi vi dual 1 nputs for each % the Y f%ﬂ g?conponents i_n a. record systen1
with 4 t REPLFFNEPLYd PEcEPi %%%%1 PERRkal St #fd ldegfent

HO\Nle\éer laé hééwlzﬂn a’tSQob@twttﬁﬁiwﬂei-han thehéehe::@w&&elt emdofth GURE 9 t

cou only have i npy nt s pli ed at one i:hpu

and bothﬁqﬁﬁnﬂe%ﬁﬂtcfiiﬁﬁ&ﬂéh%gl Wigh%gvghggﬁa Fer Su@S 3 n such a

syst efiy rpﬂ:&eplmnaeteercmmg niridhiev pduel iﬁpfmst Eorvealcth RFOHNE the u

necessar erﬁsqg standard., The pi g@%cfo mat t r Fg st,ributes : )
t 1ore?

- presel ect FEMECBEES VIR o nﬁ¥5 4 t5agk ape. scgn

for rratte_rcl_ﬂihnels,dlrected to each longltudina,'l. tape s_egment._ ‘
However, it shculd.also beiunderstcoq that the record
system of FIGURE 9 could only have Z;inpuﬁs?with'the--

20. Y components applied at.one.input.agd both theJIiand.Q
components applied at the other-input;_ In such a system, .
multiplexing circuitry,in_therpixel formaete:_wculd;' -
provide the necessary interface standargd. 'The pixei
formatter 20 distributes preselected comblnatlons of

25 Y and/or I. and/or Q pixels to a tape scan formatter 22
in each track channel.f Control signals lncludlng 13.5
MHz clock at the input; horlzontal and vertical sync, a
- vertical field portion 51gnal V/5 or v/6 (intended to
accommodate 5 revolutions/field 1n 525 line TV ‘systems

. 30 and 6 revolutions/field in 625 line v systems respectlvely),- -
and a video data rate (11.8 MHz) clock at the. output . '
are applied to- -each tape scan formatter 22 which functions
éé convert from: the video rate to the tape data rate,
while leaving appropriate "blanks" for digitel"videof

35 tape recorder control and synchronizing information.

For purposes ofeillustrative coﬁvenience, all such control
signals are -only shown to be applied. in track channel 2
and it should be realized that such- SLgnals would also
be -applied in track channel 1. As is well.known-ln the



I n each track channel. .Control signals including 13.5 MHz clock at the

i'nput, horizontal and vertical sync, a vertical field portion signal V/5 or
V/6 (intended to accommpdate 5 revolutions/field in 525 line TV systens 30
and .. 6 revolutikons/field in 625 |ine ¥¥2syst ens respect ively), and a video

data ratg ( h t r pl t 0, each tape scan
formatterq %:I:\ﬁdl %unc Jénd;l; % gggéeﬁfu"&f'r%o%}fzﬁ ‘?/f +%t%e'f%“l‘h%e@ape
data rate, Vi Ia@qq;aiﬂn@e awptbpthat dnformakslornf aratk g f athe va@kepqé%‘s t ape
recoreer co | d f I+ ur pos

il lTustrati v?tl%%r‘llv%qm eé\%tgghﬂlq%] é‘tgﬁ ggn??%ﬁhlﬂtﬁﬁg iaf’é 'orﬁg“%h% to be
appl i ed i n PREdIEYcIRAtRY 2ndnthetherbapated. ﬁeui nzead:idnal syeh signal s

woul d al 5 Bagepldmdidd sf@ckeﬁaeaaekhéreé%oggt vy nﬁ‘gl Quy in the — -12- 1

art, the video data rate (11.8 clock 1s I'i" accordarice with
the i nf or rafPBRINA Qs tW%cﬁ'% Bhet §Fan faratker 22 ix. edwh digit al

sync, plus thackacHahrel cto adwl éhfohoaeaaatabna%deédfféétfamc EDAC) /
redundanci es _ar, rem)v ther ef m Jhe pi xel conbi nati ons pass ?rom t’he

scan for mat PBF* r‘é}&kc{’:h ﬂﬁ@F% caPR}teyr wadunddngy and

correction fEBA@)JrWSdsy om&ﬁastremtin@%mhdehebrﬁefgt eraFEdItEg] didundancy -

for purﬁses of orrectrln Qr ectln errgﬁs i nthe 10 recording or
pl ayback %pr bEEeEs J‘Pﬁué’ E@zﬁ%ﬁ? opc US, @SPER NG QR Somghe data

rate clock of ahpIDMER(Dwarheaﬂ t th@adatgeraftepioltlciC AWidpp1ies through
cons nat| onko paehUERY . nteaqs 7t FiREL eohBihaionz, thrcnen ther -
buf fer 26 WEPAG/perdiypdassroruriot r2¢t s Bhent ine cazde ek chEBmed,n the
Eif:g”'réiorﬁl’“a pxell ShBAHA RS AL FHolothe, B/ P R Dot 1 or
cl G&esuralbre%ryooﬁ Mﬁtﬁ%muﬁfﬁkaéﬁcwhyChoammes tdxe .TBE-
;I-Elesl ggg‘r)nr %‘éf‘glfﬁégg Qﬁ?art{)’ﬁ& |ts I np ut aggka rre%?’anl €4 r]a%kirc%nous# ! h
e record system relatlve to the video information '
being recorded - As is known to those skilled in the art,-
the flutter buffer 26 includes a memory: of sufflclent
20 capacity to accommodate the TBE. This memory has
the data rate (11.8 ‘MHz) clock which is synchronoﬁsjwith'
the incoming-vidéo, controlling its input and a mechanical
rate (11.8 MHz) clock which is synchronous with the tape
transport, controlling its output. ' The parallel format
25 of the pixel combinations in each track. channel ir then
changed to serial format through a converter 28 having
N\ the mechanical rate clock applied both directly to control
its input and through a multiply by 8 unlt 29 as a
record rate clock to control its outpur.’ From the converter
30 28, the pixel combinations pass to a preamble and sync
insert unit 30 which functions to establish both the
5§tart of scan information and a digital sync occupying
some: number of blocks perjline. The. record rate clock is
, applied to control the passage of pixel cohbinations
| 35 through the preamble and sync insert unit 30. The pixel
combinations in each channel -pass from the preamble and
sync insert unit- 3C to a track channer'coder 32.which
 functions to organize the raw digital infdrmatiod.in




rate (11.8 MHz.) clock which is synchronous with the tape transport,
controlling its output. The parallelyformat 25 of the. pixel conbinations
in each track. channel is then changed to-serial format through a converter
28 havingpeterdanpanwish thee tapr krepprdiugbobeditoebel ntid ized.r olTHd S

B G M R R s S T

its out put From t he converter I Xe
pr eanbl e HHEPEPAELPAs EhrOYG the mwfeheansas codeasB2b| i Shitsot h’ the >

start of fxpp@maé%ﬁaihoeaaﬁd chafinei athéxnﬁagssgmﬁaﬁ %ﬂ@e q&&ﬁe el
ro e passage

bl ocks_per ne, The record rate clock_is appl

of pi x@ M?%t?oﬁgnﬁgnﬁ’n%h ?WW%%F@P&héan@‘*l f\'-§e|at tpans-80: The

pi xel cordué@&dQﬁStcnlﬁQChn(ﬂtamsﬂtd)&SﬁléhOm pBgiRieAMRignaNd i Hpd Rt
functions to.organize the raw

unit 30 to a track CP_ plaer %\?dea:r, ecjcl)m
digital TP AcFBR2 a TRt FraPﬁetFé&PPé'd‘or-’tﬁ ng WR t o
be utili zathbdiheof etnaﬂsdat:ensl oSucdts appdi sﬂngmeceﬁhhgauﬁ;lg&sogq:sagﬁa of

f t | d f t h
e e T QUREs RS Be e IRl a g O e a BBl Bol RE LR i i
anpl i 10 ertdazbnly ascL'aantradkserA,s\B,t ‘o NG imi FIGUREt echhage. aus@agedarbn

| i 3] t t- 38.-
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| ocat i oni:rayelhsxgl thxoeghr ahSAu gmam angle ra%ﬁlR&nSBxé&dﬁrheeﬂ.l y ‘'scan

tracks A FEen 1{}%&&’@88’@ a2 %rq,lé &Qcéhg %ﬁgg\rﬂ?gte for directi ng

t he |nforrrat|on tape trave |ngthroug an ap wrap angl e
about theppddedce thetbransRAstodS Ry a Aining weltrédctosiwhigh .i s
appligsl tRel RAdIASAN taRd H¥aﬁwh'e@l”$d§!i£1$g %?%H‘Qlﬂi ﬁéS the video sync

and headwheel position signals are afg all of the <
cl ocks, §Pﬁé1§‘£r?é1% Exem vehichapld; the 1elecks gneyncasiégnaedsl i ed. As :

TNt i ONegrar YU AUUas #1618 epbatioysIBierd e shigpl fUgr Se functions of

the record systemin 20 reyerse order,. - Therefore, Th the replay system of
As. mentlone previously,. the replay system

performs the 1nverse functions of ‘the record system-lﬁ .

:20freverse order. . Therefore, in the replay system of
"FIGURE 10, the recorded lnformatlon on the tape travellng
about a headwheel in a tape transport 50 is plcked up
in serial format_by some number of transdqcers,(four
as-in the record system of FIGURE 9) which are disposed .

25 on the headwheel. A transducer'switching unit 52-
distributes thlS information to a playback amplifier
54 in- track channels 1 and 2. A pos;tlon signal is :
applled from the: headwheel to .the switching unit 52. | - . ;)
Each amplifier 54 passes the 'information in each track . '

- 30 channel to a track channel decoder: 56 which functions

_ to der;ve raw digital information and generate a
" * mechanical rate clock synchronous with the transport 50..

The raw digital information (still in serial fbrmat)-in each
track channel then pass to a preamble and sync extractor 58

35 wherein the start.of scan 1nformatlon and digital sync
information is removed. The mechanical rate- clock is
applied to control. the passage. of informat;on throuqh the-
preamble and sync extractor 58. In eabh channel, a converter
60 then receives the.serial:b1t1$tréam.and;changes.the serial



FI GJRE 10, the.recorded information on the tape traveling about a headwheel
I'm a tape transport 50 1is picked up in serial format by sonme nunber of
transducers (four as ' in the record systemof FIGURE 9) which are di sposed
25 on. the headmheel. A transducer svwflﬂﬁ-ng unit 52 distributes this
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track chan sync si gna
may occur between track channels. A sync signal from

" each preamble and sync extractor 58 is applied. to the
time'ccmparator 64 and utilized therein to derive the
26 differential signals. The pixel combinations in each
track'channei pass from the flutter'buffer 62 to an
EDAC unit 66 which functions to rectify the correctable.
errors and flag the detectable errors. The data rate
clock is applied to control the passage of pixel
25 combinationsftprough the EDAC unit 66._ Thé pixel
combinations ih;each track channel pass from the EDAC
&J 66 to a tape scan deformatter 68 with the detectab;e
error flag being passed in a separate path, such as by
using an added bit. The deformatter 68 functions to
30 exclude the overhead "blanks" and convert from the tape
rateato the video rate. Control signals including the
'faata rate cldck.at the input,  horizontal and vertical
sync, a vertical field portion signal V/5 or V/6, and a
'13.5 MHz clock at the output are applied to each deformatter
35 68. The pixel combinations from the deformatter 68 in
" each channel pass to a pixel deformatter 70 with the
detectable error flag again being passed througﬁ a
Separate path. The deformatter 70 is controlled by the

-



each preanbl e and sync extractor 58 is applied to the tine conparator 64
and utilized therein to derive the 20 differential signals. The pixel

conbi nations in each track channel passXSomthe flutter buffer 62 to an
EDAC unit 66 which functions to rectify the correctable errors and flag the
detectable errors. The data rate clock is applied to control the passage
of pixel 25130FbMHAt cdrck: ansufunatiamsndarallbect the pixel conbinations
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_headwheel position signals are applied. The pixel _
 deformatter 70 would include identical hardware to that of
the:pixeltformatter'zo in the record system of FIGURE 9
20 however, the switches therein would be connected with
multiple inputs from the deformatter 68 and with a single
output directed to the video outputs. o
. FIGURE 11 illustrates a multiple segment
recording format. for reco:ding'on a magnetic tape a

25 progressively scanned television signal. The format
separates the noninterlaced video lines 1, 2, 3, ...n... of ;;
each frame of the progressively scanned. television signal \J/
into A and B interlaced fields prior to-their_being
recorded in different"longitudinal.ségments. By reversing

30 on a frame-by-frame basis, the recording seguence of
noninterlaced video lines that are adjacent in time, the
progressively scanned teleViSion signal is converted, in
each longitudinal segment, into. a recorded television
signal having interlaced fields that provides a recorded

35  picture scene that is-representative-of.thesfull picture or
the entire area, top and bottom, left and ‘right, of the
picture.scene:contained:in.the'original noninterlaced



froma timng section 74 to which the video sync and headwheel position
signals are applied. The pixel deformatter 70 would include identical
hardware to that of the pixel formatter 281Ppm the record system of FI GURE 9
20 however, the switches therein woul d be connected with nmultiple inputs
fromthe deformatter 68 and with a singl e output directed to the video
outputs. Fl GURrekevisiensigeale nThuepip Séﬁgeﬁpns'é&}ﬁaﬂﬁé seopent; o
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accordance with the: format illustrated in FIGURE 11. In
the ‘record mode. of- cperatlon, for example, a non:.nterlaced
v1deo signal V PR- - is coupled to a term.nal 130. Video
20 signal Vv pR- May be developed.,l. in a conventn.onal manner, by a
progressively scanned camera system to develop,.
illustratively, 625 noninterlaced video lines per picture
frame, at a frame repetition rate of 50 frames per second.
Thus, the total number of video lines per frame of
25 noninterlaced video s:.gnal PR is similar to that in a
frame of video lines for the PAL standard. However,

i because video signal PR is noninterlaced, the frame rate,
£ is at twice that of the PAL standard, whereas the line

rate is 2f., also twice the line rate f; of the PAL
30 standard. _ . S
Video signal Vpp may be either amalog or digital
in form, be either a monochrome. or a color signal, and if a
color signal, may be in either composite or component form.
Furthermore, if video signal-vPR is in component form, the
35 .components may be-time-mnltiplcxed.in a single channel,
“such as in a MAC format, or may be in separate channel
component form, where, for-eachmlongitudinaliSegment,
separate transducerS'are-assigned to each of the ¥, I and Q



15 120, enbodying an aspect of the invention, that nmay be used to record
or playback a magnetic tape formatted in accordance wth the fornat
illustrated in FIGURE 11. In the reed7®+ node of operation; for exanple, a
noni nterlaced video signal [err] is coupled to a termnal 130. Video 20
signal [err] may be devel oped, in a conventional manner, by a progressively
scanned c@ﬂ@?@ﬁgyttéhgnélaevénop ﬁqanmﬂnwannanqpmennssnmi eritactbati deo

| ines perqopipighref§anmeg fa f I erReti tyi mes per,.,_\
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noni nt er | eaRNe] (EOMBPRARE. form, ithay rﬁhEaprtqsqaﬁétng rF'%Fgﬁl%n%h@‘anl@eo
lines forrtéerEAL2ShP80a08110aRE LN RACHI ORI ICHENdE! 1] i

|'aced, the f i tt that of the PAL standard,
nhor Bt heCTh e oth | EpRpra:mode (k. Fadard/nlatback SYTteR 120 PAL 30-
staﬂdard of/i FEGURE 012, ther hmyolfewddm/ﬂa@imf lf)rsviﬂtgtli@elk RrP1f i@ be
elther a (0] ne | a COl or na e in
ei t her coé%% ,ﬁ%& ‘F°§§ﬁ§8n§#i‘f 3;?\%'1 Lﬁ%i%%@ qchﬁcge jg’h%fg[ tr] is

in conporeninterlaced ﬁsdeocsn:gnﬂdntvi,éwra)s passed-thidugh ek@dai n a single-

channel , ééﬂg |f2 MAC format, or. imay.be in separate channel conponent
form Wnere each I_Qngl tud| nal segnent, separate transducers are
assikfhed to each of FIGURE 1 Aap,a.lgstratgp%m kinmanambéxy a scanner
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separate channe onent orn1 t han _ pr.,ocessl stages wn I n
FI GURE 12%r%rlala15¥?€zt¥adﬁﬁ dine mﬁt wHghhdis the same line | the —

record nogigmiSér 866661 atahat khs thec a2 d nte ﬁiﬁﬁé&uﬁﬂ&-%&f@nof -
record/pm fgtc es-RP1 a P2 nake .cO tqaeg vgtht ‘§ ective
record t AEARER Qe Fenin M q@?ﬁ) ough t
term9al dPgnal OV s - the: duraE&GHRBﬂ%gﬂdemtvrmmhﬁe\fiilep/ifﬁe nunb\a‘
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pole of ‘a single~pole, trlple-throw sw1tch S1, clocked in a
modulo=-3 manner: by a clock" s1gna1.2£ﬁ,¢k- where the clock
rate of 2f ,ck equals 2f ~ FIGURE 13A. illustrates the - -
20 contact dwell positions and.duratlons of arm A of modulo-3
switch. SI, referenced to ‘the: video 11ne nnmber of the video-
signal V belng developed at terminal 128. -Thus, for.
'example, when video line n ‘appears: at terminal 128,-arm Ar
- is in contact with. terminal D1; when-video line n+l appears
25 at terminal 128, arm-A. is in contact with--terminal D2; and
when video line n+2 ‘appears-at terminal 128, arm'Ar_is in
contact with term1na1 D3. Ihisxbontact'sequence repeats on \J
a modulo-~3 basis. - Lo
Contacts D1-D3 are coupled to respectlve first
30 ends of memorles M1-M3, each memory having a memory -
'capac1ty for storlng a 11ne s worth of- plxels in accordance -
with a given desired pixel resolution.. -The: respective - -
other ends of memories M1-M3~ are- coupled to respective
contacts'Cl-c3:of'a,dpubleipole:switch“s2 that includes an
35 arm Ap coupled to a pole P and aﬁ“erm?Ag coupled to .a pole
Q. The. arms of switch sz"are“rotated“in a counterclockwise
direction in a modulo-3- manner by means: of the clock signal

-fH,ck prov:.ded by t1m:|.ng unit. 122. .




nunber associated with the odd integer line nunber n in FIGURE 11. Because
of the noninterlaced nature of video 15 signal [err], the-duration of a
given video line is [err]. Noninterlaced vi8so si gnal [err] is applied to
the. pole of a single-pole, triple-throw svvrtch S1, clocked in a nodul o-3
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“arms are in their dottedEFFhem?oﬂFﬁeFlﬁﬁsMﬁ'l 54% L E AT R L E @ﬁzlﬁarre 1,
the video signgirsk-in-first~out (FIFO) memory. Each memory is capable

of either-direction sig@al flow with respect to

20 input/output functioning, depénding upon the particular
internal memory read/write}élocking‘configuration. For
example, each of the'memories_may comprise two parallel

' delay lines operated in a ping-pong manner between read and

write. funct1ons by means of multlplexer steerlng stages

25 coupled at both ends of each delay line. 1In the record
mode of operation of the system of FIGURE 12, the ends of
memories M1-M3 coupled to respectlve term1na1s.D1-D3
function as signal inputs,'whereas the other ends of the
memories coupled to respective terminals Cl1-C3 serve as

30 memory outputs. - |

~ To write 51gna1 samples into memories M1-M3, a

timing unit 122 prov1des a write clock WR1,ck to memory Ml,’
a write clock WR2,ck to memory M2 and a write clock WR3,ck
'to memory M3. To read signal samples out of memories

35 M1-M3, timing until 122 provides a read clock Rl,ck to
memory M1, a read clock R2,ck to memory M2 and a read clock
R3,ck to memory M3. The noninterlaced video signal V. ps
developed at terminal 128 is coupled in the record mode of .



devel oped at contact termnal Bl of swtch S3, equals video signal [err]
devel oped at pole P of switch S2, and video signal V2, devel oped at contact
term nal B2, equals video 15 si‘gnal %éL devel oped at pole Q of switch
S2.  The opposite situation holds true ring the next frane, Frane 2.
Each of nenories M- M3 nmay be organized as a first-in-first-out (FIFO
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nenory MB. noni n aced vitdeo SI erréi ope erm nal
128 i s coupst@nah Vg anpsaa‘smaet@m 15128) tamm, A%gfusmn'gchnsl 122

to synchrorweugeaaeasmhbenmf RS % § &-#*ﬁlsequence
of video lines 1,2,3..,n, nonlnterlace V|deo SI na errland to

synchr oni zeLl-%efFeﬁﬁ’éﬁéi}saﬂrB H‘ﬁﬂ@é’Yt M [foxr the next wpmon§e¢¢ql%¢gﬂa| )
and an [errilﬁegpakhéﬁ b Roris tﬁlql intrénaé 3t BUN et SN Ph&ls a%

R R DR A e Sk
_ term1na1 128, arm- A dwells at contact terminal D2, and
_11ne n+l is wrltten 1nto memory M2 by 1ts respectlve write
clock. Llne n+l remalns 1n memory'for the' next two-
nonlnterlaced lines, as arm A' sequentlally dwells at _
20 ycontact termlnals D3 and D1._ When 11ne n+2 of video srgnal
| Vés appears at term1na1 128, arm: A dwells at contact '
term1na1 D3, and 11ne n+2 1s wrltten 1nto memory M3 by its
respectlve wrlte clock._ Line n+2 remalns in memory M3 for
the next two nonlnterlaced 11nes, when arm A sequentlally
25  dwells at contact termlnals D1 and D2. The modulo-3
i cyc11ng of sw1tch s1 repeats, w1th line n+3- being written
1nto memory Ml,,when arm A, dwells at contact termlnal pi.
 The ~signals stored in. memorles Ml-M3 are
sequent1a11y read-out of the memorles 1n coordlnatlon with
30 - the rotatlon of arms Ap and A between contacts C1-C3 of
switch s2. The read-out rate from each memory is half that -
of the write-in rate, and a llne s worth of memory is _
read-out in an 1nterva1 1/ H' an 1nterval that equals the s
_dwell tlme at each of contact termlnals Cl1-C3 of each arm,
35 Ap and Aq, as. 1nd1cated in FIGURES 13F and. 13G._
In the synchronlzed read-out of memorles Ml-M3,
stored 11ne n in memory M1l and stored 11ne n+l 1n memory M2
are read out by their respectlve.read clocks when arm Ap




10 noni nterl aced video signal [err]. Wen l[ine n of video signal [err]
appears at termnal 128 and arm Ar of swtch S1 dwells at contact D1, |ine
nis witten into nenory M. Line n renainggkn menory ML for the next two
noninterlaced lines, when arm|[err] sequentially dwells at contact

termnals 15 D2 and D3. Wen line n+l of video signal [err] appears at
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dwel s at contactdvelhsnat cenptact mgrmap@d G2 ArdURE: Fr-dwnlls @t proper
reatr- out, he Q&?mtéfﬂl g 88!, Ons‘bﬁfigciltﬁ@tmweiéj éréﬂf'&?ea'a out.

cont act s or readi ng out St I nes, n Q\l-' occur
during the secfaﬁrmewrxpyaaﬁaﬁc edoAines 5 i % (Teath AUt Of MRPGRE 13-
noni nterlaced video signagk hekekult of the above- described synchronous

operatlon of switches. S1-83 and memories M1-M3,
noninterlaced video signal V. 'ps is cqnve:ted into two
20 separated, interlaced video signals V1 and V2. 1In Frame 1l
of noninterlaced video signal Vpgs interlaced video signal
V1l contains the odd npmbered'lines of the frame, namely,
Field A, and interlaced video signal V2 contains the even
numbered lines, namely, Field B. For Frame 2 of
25 noninterlaged-video-VPsi when the arms of switch S3 are in
the dotted line contact positions.shown in FIGURE 12,
N~ interlaced video signa1'V1 contains the video lines. of
| | Field B and interlaced video signal V2 contains the lines
of Field A. |
30. Interlaced video signal V1 is applied to a
record/playback electronics stage 126, and. video signal V2 .
is. applied to a record/playback electronics stage 127, both
operated in the record mode, to develop interlaced video '
signal Vi1 and interlaced video signal'viz', respectively.
35 Video 51gnals Vii and V12 are properly conditioned for
recording onto respective longitudinal. segments 1 and 2 of
the magnetic tape of FIGURE 11 by nfeans of a scanner



of FIGURE 13A. In the next sequential armposition of swtch S2, arm
[err]dwel | s at contact term nal C3 and gim A dwells at 10 cont act
terminal CL. 1In this contact p05|t|on Tored line n+2 is read out of
menory MB and stored line n+3 is read out of nenory M. In the final

sequential contact position of sw far
oper ati on, 2RBATELY {%’f’ssﬂgcﬁﬁéégféggfmgngﬁ% ?:?a% Syl erﬁcde}
at 15 comtamiarmmal CS._ Stored I|ne n+4 is thereby read out of meoiry
M2 and stored line n i8h E:\é EPﬁg t the ab
descri bed synchronousﬁopera |on €s %?ﬁfﬁe%r |1ez?c I\:'/'Ilé1
noni nt er | a(mmmmotcsltﬂﬁl: qﬁrt@el scenneer eppanatys id Lostrafach iqn ed
interl gce g an r tert aced vi

%[ rE]’féilﬁ%si A \@lé towér il.e{}eE FRankdice?@n ! 7

si gnal erl ace eo signha contains the o Therled ]r s of

the frane, MyaSW‘élﬂtﬁd whthi Aransducer isfagesilgsa I°ﬁ\/’2'T i+
even nunber,g.% miytrﬁghﬂcgrsFoy Frqrre, X qf %;:;MI nterl aced

- vi deo [err en the, m;o W|tc tted line co act
posi tions agraFiated) REPF a8 gﬁ % seR naan 2
vi deo Ilnessér Fs@ﬁh&aspbaﬁéeusam magebsusgmtla\ﬂ troo e maﬂ'h(lS&ﬂ:% of

Field_A

r ecor ¢l am %‘F%Jc?‘r o?ﬂ'%ga 3§ T§8 ﬁ%‘ ?l?eu(#m gnéﬁaa@é} is appl ied to a
recor d/ pl awmnp(letewsomwraptagglezmamoms mravided. by tare alphawrakle, to
devel op int rlg’sg&#gélg signal ‘[err] and interl aced vi deo si gnal [err],
respecti veI‘?P signals [errJand [ferr] are-properly condifi oned
for recording onto reB:pdu:ec‘blOOﬂg flovh@f saptrel signale if R%V%etlc
tape of Fl G, xg%ggsef&néniciﬁﬁebf FIGURE qmauna r é‘é&fﬁiéﬁ'aﬂd

respective scanner tr ucer stages ‘123 and 124.. The construction y
scannd/d appeapstan 19erva geptral £&agRadas %-% \s, ihe a\gegorglng o/

i1l ustrat edahd B1aybh&RRE£3cudl abdt headwiel %tﬁdnmrmlﬁs]mat
may be assoc1ated in.a convent;onal manner with scanner
apparatus 129, the tracks of whlch are not-1llustrated in-
FIGURE 11. Also not 111ustrated 1n FIGURE 11 are any
20 separate audlo tracks, if used.._ B - _ |
- To replay or playback the nonlnterlaced video
s1gnal that is recorded on the magnetlc tape ‘of FIGURE
11, record/playback,system 120 of FIGURE 12 is operated in
the playback mode with the arms of sw1tches RPl and RP2
25 making contact w1th thelr respectlve playback termlnals PB.
The heads of transducer stages 123" and 124 of scanner
‘apparatus 129 p1ck~up the slgnal in the recorded tracks of (;
each of thelr respectlve long1tud1na1 segments 1l and 2 to .
produce a 51gnal flow from scanner:- apparatus 129 to
30 term1na1 128 that is essentially the 1nverse of the signal
flow descrlbed when record/playback system 120 was. in the.
record mode. . The synchronlzed operatlon of sw1tches S1~S3
and memorles M1-M3 is. essentlally the: same- 1n the. playback
mode as in the prev1ously descrlbed record mode and: thus a
35 description of the . operatlon w111 not be repeated._
_ Interlaced. video s1gnal Vll and V12' sensed from
their respectzve 1ong1tud1na1 segment tracks by transducer
stages 123 and 124, are comblned 1nto sequent1a1 '




bei ng associated with transducer stage 123 of FIGURE 12 and the upper |evel
transducers, [err] being associated with Eransducer stage 124. The tape
wrap angle for scanner apparatus 129 may B8%Similar to the nearly [err] 10
wrap angle., omega-wap shown in FIGURE 3 or may be a conplete [err] wap

of control s G ated WAMEETIIRER, $8T HuhhiRRaABsY e ucsel
a scanner and vh!ﬁeo csargnaah vokatt appearsgatlférmiaalcd28.oVenttical and

recor dring and o%%‘?@fé‘l e;ﬁrgé’t?r&l&‘ﬁzﬁﬁfgﬁhééx%#ﬁ@h‘i:&' aE‘Ea%xs@ijt% 1 BR:%{ t

be associ at ed a conv scanner par at us _
Uracks of whi Gwndntemiaced Ividea: sdonal Fevrioped AtsSexpinal, 1o6: byca i n

FIGURE 11 sare 3phe %ﬁz}em af £1 aph e Ledekves! Yertddal TanE Mordzontal
pl ayback the noninter|aced video SI naI er rl}t&?%mll s recorded on the

magnetic tape ¥mimgzimLomatien  &F RIs 220 P pCogRdapse; ¥1th
operated in thRkéePlcutiiaed nm@cm aﬁdybs 81185t ehcki hFbemaR bt Nided by

maki ng contact wi.th their cti ayback term nals P eads of

transducer st‘%ﬂjbtsr@??% ﬂ;ﬁg iﬁa 1‘3 BAPRLL: 8s TESONS ql}[f‘{]he si gnal

|1n tgezrecordexdbmrxméﬂa&e@aﬁdeé sﬁgnalrvggéwmthefmagmmmmlsaymnts -
an produce. a s u

t erm nal 8 itk qt és%@ﬁ%‘#’ﬁ#%ﬁggh %@g agggﬁhgrzss'ﬁg%%oh (¥escr| bed

when record/Mngdnnd¢p%&ghamk2ﬂyansmlhZOhstrthernonbOutques;gmaﬂrdnmsed

operation of SO6r h

t he pl ayback m) e as |ﬁ%3r pre‘g:égﬁﬁ*géﬁgggﬁgbghr Z%gl%ﬁd&éag’n%e us a 35

descrlptlon(ﬁlt&ﬂﬂ(ﬂkﬂ%ﬂﬂlﬁﬂﬂﬁlllnot be repeated. Interlaced video signa

[err] and [err], sensed jKa 4 6bEtABEECERE¥E1LORSEEIHN S gna
y (transducer stages 123 5%511 &8 ikouged @eﬁyayﬂﬁne

are I ned into sequen
noﬁrﬁterPébed‘HQﬁ£9?¢rﬂ%ﬂ?ﬁtbghEﬁPﬁtﬁ IEEEHRFe&&nsFrE%ﬁ&fd/a$§¥QQ€%1
[err] that appgaitentimdyrie n@ésedBhatchascal seadneer Iawamitv.&yrmiu‘mrﬂszation

conmponents ar eca{pna%qet_e 'nt8 éggns the .tracks in only one of the
longitudinal segments, such as Longitudinal Segment 1 of .
FIGURE 11. The scanner apparatus in the portable playback

20 unit may be equipped with a lesser number of transducers
that is required to playback only one of the longitudinal
segments in a scanner transducer arrangement similar to
that illustrated in FIGURE 6. The playback unit will
provide an interlaced video signal such as interlaced video

25 signal V1 of FIGURE 12, which may then be applied directly
to a sync generator for insertion of synchronization
information to develop an interlaced playback television
signal. The interlaced playback television signal contains
interlaced video lines that are-representativé of the

30 - entire area of the picture scene contained in the recorded
noninterlaced video signal, as represented by the totality
of all the tracks in both segments of the magnetic tape of
FIGURE 11. |

The playback unit, therefore, advantageously .

35 provides a ready conversion from a pfogressively scanned

television format to an interlaced scan television format

without the use of field store sized memories. As a trade
off, the resolution of the interlaced video signal,



- noninterlaced video signal developed at termnal 128 by a 5 sync
generator 121 that receives vertical and horizontal timng information from -
timng unit 122, in accordance with the control track and/or cue track

i nformation provided by control stage '~ In this manner a reconstructed
noninterlaced video signal [err] wth full horizontal and 10 verti cal
synchroni zat i on. i.nf.or pat i LS. deyel gpe : A SYS 2 t
he now out BECVEHBAF IR BLEYI T SRTh Y S ol ShELRNaERS) ¥Rt Se™

| ongi t udi natheemagnetsit Zagpe? ofh FIGURR- 111l,. i%eca coavsenbdreunsince thesd to

replay the 1 qrded maANet G f : - =Y p
yot om my PeeglifiBRCEs SRAIE AR peael HioHdeif 8F ERp 010N
scans the tronkptemleced yides signalongin uetheavestigahtdiregthons

Longi tudi nal Segment 1 of FIGURE 11. The scanner apparatus in the portable
pl ayback 20 unit nmay be -equipped with a | esser nunbér of transducers that
is required to playback onl'y one of the |ongitudinal segnents in a scanner
transducer arrangenent simlar to that illustrated in FIGURE 6. The

pl ayback unit will provide an interlaced video signal such as interlaced
vi deo 25 signal V1 of FIGURE 12, which may then be applied directly to a
sync generator for insertion of synchronization information to devel op an
i nterlaced pl ayback television signal. The interlaced pl ayback tel evision
signal contains interlaced video lines that are representative of the 30
entire area of the picture scene contained in the recorded noninterl aced
video signal, as represented by the totality of all the tracks in both
segnents of the nmagnetic tape of FIGURE 11. The playback unit, therefore,
advant ageously 35 provi des a ready conversion froma progressively
scanned television format to an interlaced scan tel evision format w thout
the use of field store sized nenories. As a trade off, the resolution of
the interlaced video signal, -23- provided when playing back only one

| ongi t udi nal segnent of ' '



the magnetic tape of FIGURE 11, is a coarser one, since the resolutionis
one-half the pixel resolution of the original noninterlaced vi deo si gnal,

in the vertical direction. - 24- * Im |I/mm1

A recording systemfor recording on magnetic tape at I‘“ﬂm mrl m
representing a picture scene nmade up of pixei2#t-of informatt ok ahd having a
certain pixel resolution, conprising: a plurality of transducers di sposed
to scan a plurality of helical tracks on said tape in a plurality of

| ongi tudi nal tape segnents which divide the width of the tape along its

| ength, a plurapghymale control switches coupled between a source of said
tel evision signal and said transducers, and a control circuit cou Iegcto

sai d swi tches and reéponshé’eﬁrmﬁyﬁtﬁ%&q’%f’{ﬁ‘%ﬁﬂqw o i
tel evision signghpeoa telestisicny sdignaQ! irepriesertiihd rasinars stlzé‘néahdde
swi tches different ortlgﬁe o% said televisiq 3vgpal each representi
plurality of sal® 8 Bl gglﬂ HVd tl']1°5ht g, & e?ﬁqtr%%r%]a?‘% sal d
scene, whereby rbsonutunmn comprd stiigevi si on si gnal - thereby recorded in
each segment by the gsyqehahady ansduseladldls b SRAIEP U Al &

substantially the mh area Fre-s&ene p1 xe resolutlon

2. A recordi nglgygthmyagfcmlml fErackismon mrdeltﬂnﬁmm crpkerakity wf
is effective fofonaRkldliina10 tidel stlneres WHidH (A ide QIS R R| 3£ €ndf

said tel evision srg11 gegUentlally to said trans gers- for recording in

di ff erent - ones &AP&ad Ad® densideby the pixel s thereby recorded in

each said segment w glerraqm-_qsem ot Af éiﬁhfdﬁt!& I@deaédlq@at@éenaéea of
said scene but at are utioon in a li ection

ced | n dj
eor i ma syot cAPHECE BER i, FALAVHEL A SIaTAL AT &g drranadusers o and

ef f\i;t ive for contral ldomtrd ¢ixwuitheuplel s isHild aasitottes iated | i nes
of ‘i d -

responsive to synchronizing information from said
television signal for selectively directing to said
transducers via said switches different portions of said
television signal each representing a plurality of said
pixels regularly distributed over the entire area of said
scene, whereby the portion'of the television signal
thereby fecorded.in each segment by the associated
transducer will be representative of substantially the
‘whole area of the scene but at a lower pixel resolution.

2. A recording:system-as claimed in claim 1 wherein
said control circuit is effective for controlling said
switches to direct successive pixels of said television
signal sequentially to said transducers for recording in
different-ones of said segments, whereby the pixels
thereby recorded in each said segment will be
representative of substantially the whole area of said
scene but.at a reduced resolution in a line scan
direction. '

3. A recording system as claimed in claim 1 wherein
said control circuit is effective -for controlling said
switches to direct successive video lines of said

- television signal sequentially to said transducers for



tel evision signal sequentially to said transducers for - 25 - * C
L M S * recording in different ones of said segnents, whereby the
pi xel s thereby recorded in said segnment will be representative of
substantially tTﬂ"u"ﬂIm mﬁﬂltu"said scene but at a reduced resolution
transversely to on. 4. A2%cordi ng system according to
claim1 for recordifig & t'%l éviSion signal made up of pixels relating to
each of a plurality of signal conponents, wherein said control circuit Ls
effective for directing the pixels of each signal conponent to respectiyge
ones of said reeogdifgr int AiFfereht OHRC UV 8a3 Stgnfeti _P'*Héfé!%}‘/ ngel
nodul o

swi t ches, and gge;eigpsai control. circuit ,includes aéplurality of’
counters for RORTr8l FPRGSEKe TEHFERT o SEIMENts Hd Y B2ective ones of
sai d swi t chesrepresentdtive wift isubstantdallyndhedwhcle td¥esi e aka f@Tponent

associated th Lt 5 A I m.f Qr__recordi tel evi sjon

si gnal repres%%gﬁﬁgganag Br5%?%%%?v3%§%é§E§ﬁWh%ﬁ§§§¥9€§ﬁ. IRBerbingt a
pi cture scenediBEGtipnef pixels of information, conprising: a plurality of
transducers disposed to scan a plurality of helical tracks on said tape in
a plurality of |ongitudinal tape segnents which divide the width of the
tape along its | ength, A -pPEPRALNG system pecor@liinghdw cdpimedl bEemeen a

source of saifePbPingShYeeleisionCuLighan HadetuP ¥t Ak id 3:‘@1’#&5? _and
a control C|r€U|t C ugled tg sahd~smntches and responsi've to synchront zing
i nformation fronfRGRd°feRePrUratity RE signade compopentsy vharein (sakdid
transducers véenteoll eirtuliesigi effeetiveoforoairelctitig) tHY Qs 0y f gnal
wherein, considering gggh frame g% iaid teIe*Lsion signal to conprise a
first plurality of vraas FPREEURDE SRaFPFPEGHVE nefy ot [Maid field in
said frane transducers through a respective one of said plurality of §-3
switches, and. wherein said control. circuit includes a
lplurality of,moduloﬂgounters.fqr controlling the switching
operation.ofusaidl:espective ones of said switches in
accordance.With"the:sampling~rate~of:thesSignal component
associated therewith o . _ - -

5. - A recording system-for'reCording.a television
signal representing in a progfessive¥scan.(non-field-
interlaced) format a picture scene made up of pixels of
informatioh, comprising:

a plurality of transducers disposed to scan a
plurality of helical tracks on said tape in a plurality of .
longitudinal tape segments which divide the width of the
tape along its: length, | o _

a.plurality'of~control switches coupled between a
source of said progressive scan television signal and said

. transducers, and: ' o _

a contnolﬂcircuit.coupledito:said.switches and
‘responsive to synchronizing'informatioh from said
television signal for selectively directing to said
transducers via said switchesﬁdifferent.portions of said
television”éignal.wherein,-éonsidering each  frame of said
television éignal-to.cohprise;d.first plurality of video |
lines notionally constituting 'a first field in said frame



- 26 - and a second plurality of video lines notionally constituting a
second field in sa-dfrane interlaced wth the first field, said control
circuit is effective for controlling the switching operation of said

plurality of swi tcrim Humj'mmnm'r notional fields of said television
signal separately i'f§ [ of |ongi @®mal tape segnents in a
manner such that in a givén 8eghert is recorded a television signal having
recorded frames of said recorded tel evision signal each containing first
and segond recorded fields that correspond to respective ones of said first
and second noti oanl &i skedond plard1itegoEs videos Qdmds mdtivnd1 15 gnal . 6.
A recordi ng syst . isned_in _Clai.m.5 er,ein said control circuif is
effective for co%ﬁ’%ﬁlﬂf&l g 8 SRCPRRL1pIA i SR 208 fhterjaced pithc
a first frame of thei firetefield; saddacontrodntiaiduitt dsf igfBectiides eiand of
sai d transducers ' | Reoli LS nd..o f,
segnents, mherebgaggfgigghgjona |gn 'g?:hg.gggg’]p?g'% sq‘q’o %?;i %]ﬁgﬁgs]tq‘l#ar% vﬁql
- be recorded in sE&wWadtehest tongesordnsaidgnotionads fieldsclof said ttelevision
successive videoghigRgal Sbparaeedydih a8H8a0b1%%Aq | ' St
sequentially to salb‘gli secof\,d and ?idrlst- trang’&u??ﬁ's}wr ?sf‘pg'ctl 1edya,1q{\ﬂ1]_'erte a
sai d notional fi8PgReBtssinjasPapnert FURR PRt o Bcadvednd segmentd isecond

and first segnentecoedpachi tellwwiwibh ea?haaeamhgt RRICRRNA 0 Hrind B £
successi ve fields alternating ge ween.a first Bptio al field . of one frane
of said televisi5R-Si HREPTERY hedsvifdion.Figna contaifing RSt and
franei Z. A pl agbend reperdedhfde%ﬂsrtgrnebatt%@p@ﬂd &wb&@&pbﬁﬁiﬁéﬂdﬁhsf
si gha roma nmagpeLLg st n i a teleyisio I , representative o
a picture scene %gdéhid ?§§§%*awg-%econg no%&PnaﬁS%fﬁiﬁs oéasalé}

' U progressive-scan television signal. - :

6. A recording system as claimed in Claim 5 wherein
said control circuit is effective for controlling said
switches to direct successive video lines of a first frame
of said television signal sequentially to first and second
of said transducers for fécording in first and second ones

. of said tape segments, whereby said notional interlaced
fields of said first frame will be recorded in said first
and second segments respectively, and to direct successive
video lines of a second frame of said television signal
sequentially to said second and first transducers,
respectively, whereby said notional fields of said second

o frame will be recorded in said second and first segments
respectively, with each segment thereby containing
successive fields alternating between a first notional
field of one frame of said television signal and a second
notional field of another such frame.

7. A playback tape machine for generating a
playback television signal from a magnetic tape on which a
television signal, representative of a picture scene made



up'of pi xel s of infornﬁtion, Is recorded in a plurality of helical tracks

on said tape iA—a—pturality-of longitudinal tape segnents which divide the -

width of the tape along the |ength, wth each segment having recorded
therein a pluraﬂ m" E"I rresponding to a proportion of the pixels:
of said scene rkE ted over —BFe entire area of the scene at a

| ower pixel resolution than the pixel resolution of the scene, said machine
conprising: neans including a scanner for scanning said recorded magnet.ic
tape; nmeans including a transducer arrangenent di sposed on said scannersf or

t ransduci ng, lipi'OdiftﬂsﬁxéEﬁOdlsﬂFﬂnfbﬁﬁK&ibﬁ,'gig.ic. re_eleaedbg? ElObdl%{cx‘aHft;ﬁlfBﬂ
t ape segnent vi de i | nes.gopposed._o xel g, ain r.om only
san gigen s38%%%??féﬁﬁ§%€§ngncﬁﬁb&eggPSjéﬁi3 Bh&ﬁ?gﬁggr°§r§&ﬂ§%ﬁ¥ﬁlQﬁﬁj
responsi ve t.dcape dsegmentiscebichddividecthéowideheost the tapd pllvHipdhe:
t el evi sion siﬁgH% s e aLLye. _ .entir [ ai.d picture
scene but at sal tﬁbdgfe%iég?ﬁréé%ﬁﬁﬁ%ohaséﬁa hﬁgﬁﬁgé a%&é%&ﬁ%‘ﬁhchine
accordi ng t o RIWFaFLY oPL goh¥elsi Agruegpandiny . Sogaapropomticaiaf tthee on
uhi ch he [ePDIETs R ehaiaNs8eRd PEGHEALIP! BikEEIRARAL Byl thd M AACh
conposed of a plurality of recorded pixels”having said | ower piXxe
resolutioan§$%4r%%c- ¢iFeenandkefnleuen pPixmdduesplutiongéham the
effective forpitehstesoDgtionndsathedidene;caatAl maehingi ¢eapritdhdf
reduced pixel resolution,in tge |ine directign for the generation of said
pl ayback tel evi si JFERGRCHRALBF? ﬁ?iBPeFe§8FuFFBHP19. sagdyragexded ape
machi ne accombigngetic ctape; 7 for generating .a pl ayback s.ignallfromaf ]
sai d-tape on whic re ] pixels. are recorded as videq.l'ines of suc
pi xel s aﬁth succeg%%%ﬁ%v+ééiﬂ$£%§saa§r?B§§Pﬁgﬁ-?ﬁrgggﬁm?g eglspps?d(9nl_ M
S * said scanner for.tﬁﬂnséeghggt-ﬁpomeShenﬂécgrﬁednQ&amwsadﬁnt\‘J
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signal lines composed of-pixels obtained from only said

‘given segment; and . | _

means coupled to said;transduceriarrangement'and

. responsive to said transduced video lines for generating

said playback television signal as representative of the

entire area of said picture. scene but. at said lower pixel

resolution. '

8. A playback tape machine according to claim 7 for
generating a“piayback signal from a said tape on which the-
~recorded pixels in each segment are recorded in video
lines each composed of a plurality of recorded pixels \~/
having said lower pixel-resolution.within each line,
wherein said transducer arrangement.-is effective for
transducing from said given segment said video lines of
reduced pixel resolution in the line direction for the
generation of said playback television signal of lower
pixel resolution. - '

9.. - A playback tape machine according to claim 7 for.

generating a’playback-signal from a said -tape on which the

- recorded pixels are recorded as vided lines of such pixels
) ~ with successive video lines as recorded.in_each tape.



effectlve for transduCLng—sard—vrdee—T‘nes fromsaid given segnent for the
generation of said p bac n signal as representative of said

pi cture scene but_mniﬂi i Eg!ﬁ on transvegsely to the line direction
10. A pl ayback tape nerating a playback television signal
from magnetic tape haV|ng recorded thereon, in a plurality of helical
tracks in a plurality of |ongitudinal tape segnments which divide the width
of said tape an e | - S _ teke on
o1 gnakorocor dod Soduei e a0ty HFindh- S HOBKECSLY- TEA0s SrotRinC]
signal is recorddqicture ;ﬁ@#@m tvyheirem sand | fransdecen: avrengenent; és
plurality of |ongigd e [£0F SRMBMEIAG @am'\ﬂfaw ﬁlﬂége&aﬁggﬂa given

successi on of recorged $|elds successi ve ones of respectivel

correspond to notSFRANY | EPTISERA IIMIFPrIRR 25 FREY 8%%%h%ﬂktE?e9Y§?bﬂn

signal that for ms’ﬂic?rlaﬂt s AESSrés ALt PELvE I I Ved1d epiteidesceniai Bupl @y BACK |
t ape nmachi ne i ncl

' f
means i ncl udi ng & qqe&ﬂ a‘gf neé@%%%’:&?%lg)? €g| ég g{’gcgﬁﬁ%eggé#lc Lape

transduci ng fromthe recordedtracks in said given segnent the fields

recorded therein, and u t and
responsive to the tran dch% é&%§§%h$ é%%ﬂ%éé. n% gg#déé# %egﬁgteleV|S|on
signal as a fiel plawkadkceeleyigborksignali Srm maqnetlc 1taP¢\ haviback
tape mach) ne Tor MeN&Ald %é’r@&?)’bfﬁkatﬁiﬂ’éﬂ@@ St 9REL 1 £4 M PalRANEH! &

tape on which a television si resentative o? pi cture scene de
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recorded as a plurality of fields in different ones of

said plurality of longitudinal tape segments to provide in
a given segment a succession of recorded fields successive
ones of which fespectively correspond to notional fields
of said progressively scanned television signal that form
an interlaced line pattern with each dther, said playback
tape machine including:

a scanner for scanning said recorded magnetic tape;

means including a transducer arrangement located on
said scanner for transducing from the recorded tracks in
said given segment the fields recorded therein, and

S means coupled to said transducer arrangement and

responsive to the transduced flelds for generating said
playback television signal as a_field-interlaced playback
television signal.

11. A playback tape machine for generating a
playback television signal from a magnetic tape on which a
television signal, representative of a picture scene made
up of pixels of information, is recorded in a plurality of
helical tracks on said tape in a plurality of longitudinal
- . tape segments which divide the w1dth of the tape along the'
| length, with each- segnment having recorded thereln a '



pi xel s of said scene regularly distributed over the entire area of the
scene at a |lower pixel resolution than the pixel resolution of the scene,
sai d nmachi ne conprising: neans including a scanner for scanning said
recorded magneti© tape; means inctudi ng a transducer arrangenent di sposed
on said scanner f rom t i#%ecorded tracks in each of said

t ape segnents, H“{"l mpgg‘n’mmgd of pixels obtained fromthe respective
segnent; and neans*coup W 0ssard transducer arrangenent and responsixe to

sai d transduced video |ines fromsaid segnents for generati ng said pl aypack
tel evi si on signal .as represent atrve of the entire area of sar d picture
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pl ayback tapeang%% according to claim 11 for generating a playback

si gnal from 528, Qﬁfmhrch the recorded pixels are recorded as video
| i nes of such pi xaieana tﬂntsllnd:mgs|a/d:nanmiudemenrmqmmtiedilsposadhonape
segnent corr ndi t i
scene, wherergﬁe'garé %rans Ucer arrange%@t érlfs&gf ct]is‘\%ée ‘i)é&t{r'l%ns tci ng
sai d recor de@aghd@f |Sadsk tapsmsegend’s s atideghinrs ¢compesed gefiepixpda of
sai d pl aybacbbttgl e,\gdsrﬂngtg{gal dd t%.&Uéj géﬁgﬁgm% i deo |ines. *  C
L S * respet 14. 'A playback tape nachine
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| ongi t udi nal ta e se nts which divide t
g n§c grEer generatlng sa:Ld playback television signal as

representative of the entire area of said’ picture scene
-at its original resolution. S '

12. A playback.tape=ma¢hine-according to claim 11
for generating a plaYback'Signal from a said tape on which
the recorded pixels in each segment are recorded in video

. 1lines each composed of a plurality of recorded pixels
having'said.lower pixel resolution within each line,
wherein.said'transducer arrangement is effective for
transducing said recorded video. lines from each of said
segments for the generation of said playback television _\./
signal from said transduced ﬁideo-lines.

13. A playback tape machine according to claim 11
for generating a playback signal.fromfa said tape on which
the recorded pixels are recorded as video lines of such
pixels with successive video lines as recorded in each
tape segment corresponding'to non-adjacent scan-lines of said
picture scene,. wherein said-transducerfarrangement is
effective fdrftransduéing'said.recorded?video-lihes-from T

- - each of said segments for'the-geheratidn gf‘said-playback'
television signal from said transduced video lines.



width of said tape along its length, video lines of a progressive scan
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reference to thpragressive m@anwtahqyislon signal recorded such that a
given frame of said progressive-scan television signal is
recorded as a plurality of fields in different ones of
said plurality of longitudinal tape segments to provide in

a given segment a succession of recorded fields successive
ones of which respectively correspond to notional fields
of said progressively scanned television signal that form
an interlaced line pattern with each other, said playback
tape machine including:

a scanner for scanning said recorded magnetic tape;

means including a transducer arrangement located on
said scanner for transducing from the recorded tracks in
each of said segments the fields recorded therein, and

means coupled to said transducer arrangement and
responsive to the fields transduced from said segments for
generating said playback television signal as a
progressive scan playback television signal.

15. A recording system, or playback machine
o/ substantially in accordance with any of the alternatives
hereinbefore described with reference to the accompanying
drawings. -




