-3- Specification In a video recorder, for exanple on the VHS: recordlng
system the signals of the fields succeedlng one another in tine are

recorded by two rotating video heads on so- called oblique tracks which iz
ext end obliquely to the edge of the magnetic tape at an angle of about 60.
During this, one field is recorded on an oblique track fromone edge of the
tape to the opposite edge of the tape each tine. The adj acent tracks are
recorded wi t hout any spacing apart, that3ie to say without any so-called

| ands. In order to reduce the crosstal k between adjacent tracks in this

case, it is known (DE-CS 3 011 635) to provide the two video heads, which
each record a PPReC] aYXPRely in tinme and are then inoperative for t he

next field, with di fixfra?fvi&é’é g Eorder s Sfor SxampIRath Wi VHS Sédosdihge
magnetic - heads relative to tige%ians¥e§ﬁ 9 grlon of the tracks is, offset
by +60 in one ST&demy Fhg, 8iLRelE e 8 “&9@55‘5@5)@491«3"%% tReF| ed
SZI mut'h | Ostes ion time am)rw@wm bpetdor eotadrlin@‘ vilde @b pornslo+he
irection o r
bet ween nelghgg%ﬁﬁﬁﬁgqﬁggg@mg'Ebagﬁg éi%ﬁr§F%§F§e§$%§§$ g? éﬁfwé %s?he
track assocuat@@\MhQ1masneﬁiQrmaporatcanagnsAahodhgm@uﬁtsincksﬂmpins this,
praf:tlcial ly g%ﬁteﬁrﬁeﬂ;]d%ti@@cﬁfaganbﬁgahlr BBy wlﬁmztlﬁtfﬁm %éeﬂl%rag of
angle. In order e video heads, pay al ways ow the o
preci sely and 3t& (ﬁPtéhPt?EERsﬁgghegﬁé Bgrﬁgﬁ 9%89nﬁ§$h1€#%9durlﬁﬁe
the Sgannl ng, tallaﬁdofas&(_scﬁ&mi(kedrbaogdaa Hflthulwe atrr;glsya/ﬁmmh apart, Ehat
recordi ng on a4l ongi tudi xt endi ng.alo e edge of the tape. By
nkparl son of tilﬁ %ptﬁég%%g#égg QB glgfla?'%ﬁﬁ%ry head with a pul se
traln derived fromtlnaﬁnﬁarmheereduhe phaserpesmahh1hﬂtuﬂﬁnrnduhatnhl
carrying the viga lﬂf@ﬂ? fﬁi&oé‘éée' g $8 KHAWmOTOEIGY Rlof 1438) TEes on
t he track assoc| at e
provide - the two video heads, which each record a field
alterngte;y in time and are then inoperative for the next
field, with different azimuth angles. This means that
the gap of the magnetic heads relative to the transverse
direction of the tracks is offset by +6° in one head and by
-6° in the other head. Because of the so-called azimuth
logses on deviation between the direction of the head gap
and the direction of magnetization, a high crosstalk attenuatio:
is achieved between neighbouring tracks. When the first
video head is running on the track associated with it, at

S the correct azimuth angle, it picks up practically no
signal from the adjoining track with the other azimuth
angle.

In order that the video heads may always follow the
oblique track precisely and also run on the track with
the correct azimuth angle during the scanning, the tracks
are marked by & 25 Hz pulse train which is recofding on
a longitudinal track extending along one edge of the tape.
By comparison of this pulse train scanned by a stationary
head with a pulse train derived from the head wheel, the
phase position of the head wheel carrying the video heads
is controlled so that one head at a time runs on the track
assocliated with it.
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-4- It is also known (DE-AS 1 277 900) to record a carrier o
frequency-nodul ated with a sound signal on the said oblique tracks in
addition to the picture carrier.  This solution has the advantages that Rpg
separate |ongitudinal track is necessary at the edge of the tape for the
recording of the a.f. sound signal, a |arger bandwidth is available for the
sound recordi ng and so a higher sound quality and a greater crosstalk
attenuation between a plurality of reeo##tded sound signals are achieved.

Wth the oblique-track recording described, it is also known to carry out a

reproduction at -a E&$Ed differing fromthe normal speed by altgting t he,
forward speed of tH& rgyrelse knpenahBEsAS: 4 2 &g%ge TohFenend g ¢arrier

quick[ ”D§i?Rfﬁbdﬂéﬁﬁjﬁﬁédﬁnﬂgﬁdaﬁiﬁﬁ!a sﬁh%aibigﬂ@azwmitﬂvﬁkaﬁf obEique
signals o e successive fields |ie, jmediately besi.de one e
sai d oblique {HTRS éﬁﬂl%ﬁ&* °9j%@othgaaggﬁyﬁﬁnpéafﬁﬁ%&nicéﬁ%% féﬁggéég
piCtUFe-E'eWEMQsﬁtHéNaditﬁtugeg thapr nocdiepgrioitel d ongidhwdinaly toaekfrom
one track to the ot her vert e a.gi v [ | e
descri bed scanni ‘%eé%a. 't§e€ﬁ+6§§§r’d°gp§g§ g“%iﬁg%& tni%tsiigék%%%g?ﬁghe

vi deo head onlof fthe daet ¢ heowed osdgngler aclaxgest bandyidth 13 gyetlably | ¢
t he (rjragne} } ¢ Lﬂﬁe e g@ad@g?i f‘eéb_ﬁdhﬁé? nhiad is%a:af @iilrngéﬁ ﬁbﬁq gqmnmgahndt
speed. is speed differ 0 s. nor.nal .val ue, e Vi gad.nus
necessarily s|8 &Fe3baT oﬁ@°??§€££t g]bﬁﬁf‘ g’r'l'Pnt Ihg%&e_en ﬁ'm]su%%gytﬂgt, in
contrast to theecwrded scandi sjgnahs wrdcachdaded.so scans tracks with the
wrong azi nut h angl e 1. _ L | | bec S
prastically equal ﬁ%ig%rgﬁg &Hﬁﬁgﬂphgkgggi?%ﬁﬁﬁﬁb %fggﬁg%gkne ’s?engﬁE
fluctuates depakai ignownttie eareyt ons ahreprodyotinmn afeml speed dhéferiog
wWth the Co”e%ioﬁzwutﬂofﬁﬂieﬁgﬁd?aggt 9 tordls WH £dwdF®Epesd b the

angl e. Thi s uctuation In a can |l ead tq disturbances in_the

pi cture reprodifgRekic tape and; 80| ¥p, TeRpraduse, the Rif Wire o4 oaricksduced
during the  motion or slow-motion operation. This is possible because

the signals of the successive fields lie immediately beside
one another on the said oblique tracks and so the video

head encounters practically the same picture element of

the following or preceding field on changing over from one
track to the other. ' _

_' Nbvertheless, a disadvantasge arises during the described

'.scanning with altered forward speed of the magnetic tape.

. The video head only follows the recording track associated
Nt with it precisely if the magnetic tape is moved in the

longitudinal direction at its normal speed. If this speed
differs from its normal value, the video head must necessarily
slide from one track to adjacent tracks. This means that,
in contrast to the normal scanning, the video head also

scans tracks with the wrong azimuth angle. Then the
amplitude of the scanned signal becomes practically equal

%o zero. Thus the amplitude of the scanned signal fluctuates
depending on the extent to which the video head is on the
track with the correct azimuth angle and on the track with
the wrong azimuth angle. This fluctuation in amplitude

can lead to disturbgnces in the picture reproduction. In
particular, the signal-to-noise ratio is reduced during the

e e ———



-5- picture feproduct|0n by the fluctuations in anplitude and the'drops I n
anplitude in the scanned carrier. It i s known (I EEE Transaction on Consuner

El ec{roni cs Vol. ,CE-26, February 1980 pages 121-128), during a 14_'

reproduction.mhereln the magnetic tape is transported in its |ongitudinal
direction at a speed differing fromthe normal: speed, to offset the track
covered by the video head in relation %9 the recorded track by such a
geonetrical amount in the longitudinal diTection of the tape that the video
head scans as .|arge an area as possible of the recorded track at the

azi muth angle t Vi | §»0

di spl acemegt ﬁ%e%él %g%%?ﬁchbg.%g Iﬁe H(Fafijfu@ﬁ%é‘tségﬁﬁegnnghﬁitude and
substanti al | y Ehe u@rensi An; saphldw dhecapred, gBRTLEEN ti me and
hePce Iglthelg1ddle§af Eh&nwu§ e ‘thfhéﬁt%&@“éﬁscgﬁhhﬂebeEﬂg%%ro%;ﬁﬁ]
noti ceabl e jegt.o e J ntion to 9¥é S a_.recording o e
sound si gnal W’idd ﬁ‘% ﬁb&"’\ﬂz'(%é‘%orm %f1£JIi| d f n§e&r| bed
wher ei n gln al lrmspruddcsﬁ.ont wheqeink -the tnagnenii otapbomantranspbmamuau on
is possible a e

being falsifi e%gsﬁag&gggéﬁé% \gié% l{-}e@% %h%qéjﬁgégtla%gkag a| m
1. Advant: agem:mamrspeedde\tol offaet the t¥eackveovevedaby &bgcmﬂ@@cp ihead
the sub-cl ai msyp! i‘eih%i%ﬁr %be%h@&%waéﬁ‘tﬁfﬁcf@%' §athORBS @%m@:ﬁic@l 050,

o0, 057 210 80 ek 50158 Sungsinatiag s R8s ShobE! Pudrsnie. i HBAT

\Mt{;lhe V|deovsdgoaheaaoagamheaduﬂ&rgeﬂqnfnréathe pbbsmbeetDECWhelreﬁnﬁded'
cas

oMb, "TncSEREE G B8] sl U [adddeddfon WEshORHE iUl nbda.
reproduction mAShaqnesnl#opibWhmfdﬂap&aanment;eﬁh@dueximnmugfn¢maﬁamnlltude
with there, hojeVghe scanned signal is substantially situated in the
middle of an oblique track each time and hence in the
middle of the picture where disturbances would be most
noticeable. . '

It is the object of the invention to provide a recording
of the sound signal in addition, in a video recorder of the
kind last described, wherein an zlmost undistorted quick-
motion and/or slow-motion .reproduction is possible also for
the sound without the frequencies of the sound signal being
ralsified.

o This problem is solved by the invention described in

Claim 1. Advantageous further developments of the invention

are described in the sub-claims.

In the earlier European Patent Applications 63 737,
61 050,.66 067 and 68 188, video recorders are described
wherein one or more sound carriers are recorded together
with a'picture'carrier-frequency—mbdulated with the video
signai along the whole length of the oblique tracks in each
case and the frejuencies of the sound carriers lie in a range
from 1.7 - 1.9 MHz. The problem of rendering possible
an undistorted sound reproduction with quick-motion or
slow-motion reproduction is not dealt with there, however.
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-6- In addition, no suggestion is nmade there that, in the selection of the
frequencies of the sound carriers, the asinmuth | osses dependent on
frequency should be taken.into con5|derat|on in the sense that during the.
reproduction, a crosstalk attentuation causing the undistorted sound
reproduction occurs between adjacent tracks for .the sound carriers. The

qui ck-noti on and/or sl ow notion reproduction achieved for the sound w t hout
alteration. of the frequency position=of the sound signal can be expl ai ned
as follows. Since the scanning of an oblique track only lasts 20 ns, in
practice a whol.e syllable such as

h" for exangle, of _.the spun S|gnal
i's not recorddd® %%ﬂ%ee?ﬂﬁﬁﬂggﬂp &8 a?%%"sm 5 g?
exanpl e or onigeledtied i ¢n the afvega bncie“s‘hw ithes edurah mnpes;ruha i s

scanmed sover . e ok THbbpAHs By BRaRG A DO kRO Late

repetition ofcmnni&!ratieﬂ incthe senantthatTMuringuﬁhqrnapr¢@uc€%aﬁple

the vowel *a" d luddieetyik 2t Eentasbiohs caudlnRl sHyY dird 14 4gPbed dotiad! he
uc Vied- do

whol d d t apdab
re‘;rﬁdﬁﬁﬁi‘onrS-Pémf?{aéio%mpemmw Jnqlke £or “the caound
rel ative speegdyedies®.t he video head and the oblique track renains

t |1 - alt despi t he ! [ t
Pape inits Longt caneisPohbsihn BRAVEE. laWipdlid AlotitafPlon 0 .
practlcally'LnuuhisttasﬁorhthetBeundeqd&h@ptﬁaﬁihraﬁimnlQﬁ the fregnevey
cagrier functi %%& éh&eﬁéphgnstignt Clel e J{@dﬁ&é’é Qgtfbl%ﬁbhe

e

-sodnd is alsofretaln and TS no eéd as in a

faster or slo/kineea¥e ngcanninghof P@pﬂ&&lﬂﬂQM$Rﬁckrﬁﬁ¥5u¥ﬂsﬁﬁ PAcPBased
or reduced speﬁ@l wcfcsoarﬁabuosghmw@h sidr e s'enéawfeﬁ éxadple,

R o NG RO W Ry RN
but only a vowel such as "a" for example or only a fraction
of a vowel. Thus if such an oblique track is scanned
‘several times, the result during the sound reproduction
is not a meaningless or disturbing repetition of a whole
syllable but merely a repetition of a vowel or of a con-
sonant. This means that, for example the vowel "a" in
the syliable "nach® is scanned several times and so the
whole sound reproduction is extended. A slowed-down,
nnderstandable reproduction of speech then results during

p -~ the reproduction. Since the relative speed between the
' vidQO'head and the oblique track remains practically un-
alterod'despite the chagnge in the speed of the magnetic tape
in its.longitﬁdinal direction, the frequency of the scanned
carrier is practically unaltered so that the freguency
demodulation of the recorded carrier functions without
alteration. Thereforé, the vocal pitch of the sound is
also retained and is not'distorted ag in a tape recorder
* with faster or slower scamning. Such a reproduction of -
~ the sound at increased or reduced speed with a correct

e
o,

vocal pitch otherwise requires great expenditure on L R

circuitry in the form of bucket brigade devices and the like.
This slowed-down 6r accelergted sound reproduction is




-7- advantageous in practices for exanple.in the event of too rapid a
nmet hod of speaklng when the sound signal is being recorded, for speech
anal ysis or for teaching purposes. This principle is described in more
detaiT in DE-PS 721 198. In addition, the frequency position of the soun
carriers according to the invention has the advant age that the sound
carrier or carriers lie within a range in which the frequency response of
t he vi deo head has a naxi mum mhereas'TH% Trequency response has already
dropped greatly in the range of about 0.5-1.0 M. This is an advant age

2006 of t ho. anBATeRE8EsOAm, A, BHAR ELeds ?f@.éﬁﬁﬁéggﬁ%%g\a%ﬁ%;{; de o

[ | -to- s & @ nethedwhl k h th da 8
Zlc%ir];e‘vedobSOItggc’][?:ﬁ o 44 gg;em“g°§;55?;§°“:ggﬁfn on
reproducti on, e ??é#’t l?orhé) a%%%i% %h %?ﬁﬁ%% *
obl i que trackThésepm@un&Pkﬂtiﬁrﬁﬁ&ﬁ@d t he !QDevﬂetéiﬁeéaBBE‘

change of heads, apq Wihﬁf&? @uéﬁs;»siaasﬂtiaar a@ue:hleorsdwﬁause the.
si gnal scanning is taken ove z another head

ni n of‘ an
FMcarrier, sfarriers %o sfhe omﬂ?nt °‘?h a?c&ﬁ qﬁ gk't
starting pOInthefddmmalu&rﬁierIoﬁ;ciirmtzd xmethathnheanmamgn|ﬁntﬂhich

FTold to anot BB ZEBAFShay, asfled e tRo p1dfs §é3§?h g, e
cri t i cal ‘nmonewhesesien Gheh Lrdgquancyirésponse hhagca neadmvmmmd:gmaeﬁly
than has its ghnighy ’T‘ttrjaféﬂ(femd séut 6L ﬁ)i“étﬁnh“ ph?gis' A ol lanS sdifdn g él' SO

hav | ess effect on at ed sound Sig

transl ati aon
of the .magnet P@canse iR t?é’%u%%?ﬂﬂl‘e%%rﬁ%eﬂéwwﬁlﬁ mqré 'bﬁo els
mm's through jphe sl % ade?! csze T0% 26 héndui yﬂtﬁeeaomaehsumvaaim Saxrtidr.

TS e oo Bl o gl b fo e SaLES TBR° cha Mol Wil
or carriers is additionally achieved by the frequency
position of the sound carriers.

For the sound. reproduction, there is also the following
advantage. The scanning of the oblique track is effected
alternately by the two video heads. During the change of
hoads, a disturbance occurs in the sound reproduction
because the signal scanning is taken over by another head
and during the scanning of an FM carrier, shifts in phase

o inevitably occur. The scanning forming the starting point

S of the invention is effected so that the minima in the
amplitude of the scanned sound carrier lie at the trans-
ition from one field to another field, that is to say at -
the change of head. At the critical moment during the
change of head, the scanned FM sound carrier than has its
minimum amplitude so that shifts in phase in this carrier
also have less effect on the demodulasted sound signal.
The translational speed of the magnetic tape may be varied
for example from a minimum value of S mm/s through the
normal value of 23.39 mm/s up to a maximum value of 46.8
mm/s. - The relative speed of the video heads to the tapé
remains.constant at about 4.8 m/s in an advantageous manner
so that the frequency demodulation for the piéture carrier

- o e e PP RTI - . . e ey ——— 21 3 e e eepmp———— e eae e e e e
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so that the frequency denodul ation for the picture carrier -8- and the
sound carricer. al so renmains practically uninfluenced. The recordi ng and the
scanni ng of the _.oblique tracks is preferably effected with two video heads
as\i/n .present- day ordinary conmercial video recorders. Fundanental ly, ;7
scanning with nore than two video heads is also possible. One exanpl e of
“enbodi nent of the invention is explained with reference to the draw ng.

In this Figure 1 shows the arrangenent- & -t he oblique tracks during
recordi ng, reproduction and reproduction with increased translational

speed, Figure 2 shows diagrams to explain t he scanni ng. of_t he inf

tracks in Fi apd thergun garpiaT adsopepaing practicall¥cnp gnepﬁed-

fﬁannlng érafk F”ﬂﬂéerécébdmﬁgaaﬁﬂéwud dcahﬁihgfﬁ!ﬂtﬁddebrgqﬁéotrdukh?g

e reproduc a.diagramto ai,n the no i on
of Figure 4 a ﬁt §1§h8&2°&tﬁpoﬁaiﬁlﬂﬁﬂ %gﬁﬁ%r $ ra?h Eﬁngﬁgtlon
circuit for aaayyonginurytbemmeredmﬂowidecqupnzﬁdrsobl|Eundamentelly,

whi ch each e éb & ape,
are recorded‘% Egﬁiﬁgg% Bfipq“%ﬁﬁﬁh I%ﬁ?éﬁrﬁgn ?E? QBEEESIE

are present in pra@nﬂcexﬁuplﬁhéfa@ﬂhgdiﬂﬁnﬁeﬂﬁwth?mﬁﬁwehteeﬁnﬂssPgﬁéﬁi&ed
of a synchronﬁftﬁgrgfgfahcea%g %gb ﬁﬂd#idéﬂ‘ﬂjIn ﬁmﬁgractlce the oblique

tracks extend at n bout obl i quel e of th
tape. The beglnﬁ?iguﬁﬂd%egh (ﬂﬂq&ﬂﬁ9Qéh&ké?s HigaﬂPoVFﬂﬁ ith
the nuneral s furing. fbeoea&ngqemaﬁﬂmm&awuaml wilth two -
vi deo heads 3',? & g ﬁ -E M@%}PI ace &)f scanni ng the oblique tracks 2
i s._expl ai ned Rerganed; 5 YInthe first instance, it is
assuned that the tFigutetEoshbwspd@tgrais to explain the scanning of the
' oblique tracks in Figure 1,
Figure 3 shows an example of the displacement of the
scanning track,
PFigure 4 shows a circuit for the eamplitude control
during the reproduction,
. Migure 5 shows a diagram to explain the mode of operation
of Figure 4 and '

Fignre 6 shows a block circuit diagram for the reproduction

circuit ‘for carrying out the invention.
' In Figure 1, oblique tracks 2, which each extend from
one edge of the tape to the other edge of the tape, are
\ - recorded on the magnetic tape 1. Further longitudinal
tracks, which are present in practice for the additional
recording of a sound signal or of a synchronizing signal,
are not illustrated. In practice, the oblique tracks -
extend at a small angle of gpout 6° obliquely to the edge
of the tape. The beginning and end of the obligue tracks
' shown are provided with the numerals 0-20. [The oblique
tracks are recorded alternately by two video heads 3a and
3b. Position and place of scanning the oblique: tracks 2
is explained in comnection with Figure 2. In the first
instance, it is assumed that the translational speed- v of
the magnetic tape 1 in the direction 4 1s equal to zero.
During its rotation inside a head drum, the wides hesd 9
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the magnetic tape | in the direction 4 is equal to zero. During its

rotation inside a head drum the video head [err] -9- records the track

1- 0. The position of this track results fromthe geonetri cal

rekat i onshi ps during the w apping of the magnetic tape | round the head 16
drum Wth the tape at a standstill, that is to say V = O the video head
3 woul d scan this track 1-0 again and ai n. The scanning of a track

|l asts 20 nms, nanely the duration of & ffeld of the tel evision'signal. Now
let it be assuned that the magnetic tape | is noving in the direction 4 at

th | d \Vq. i t
Lame | has ¢ hERCoYga, sRe. FR 32" il BoslEabho6E BT EoAGE webul bl
results from fhomt the sbom&hniegijnniaitnn%binﬂ1§urinau§ hgt vnePning ol
speed Vo, thetﬁbdﬂagg etdc%d %fr&ngp@wmaaharhﬁack iﬁ.@hblﬂhet Rege ack

1-2. This scanning repres ures 1 _and_ 2 2 eﬁ% en
“the points | akda2stapdstidk vhébhﬁ?é(t 99887 h¥ §i Qa0 ﬁ@ g‘q \Sg
Fartlm p%es hBFiEYSFWFHm mﬁadx%-edns diu &ndkagainhe Ia.\har secymirig t he
ape is return i S me S

head 3a has aPfi 3(%%%(?# Jier %ﬂﬁ% Qﬁﬁ &P%Eiéiégh§? |sr#i tgy at

t he point 5. ofhthnagmmuuisinnasignalzhenNonvketdithbedasﬁumaﬂ:&hat the
correspondi ngpta tbhg i |€$e(2) Aﬁ @?vﬂ_#ﬁniﬁhﬁhécéiﬂhEGi he h e nofinal

begi ns again PRER® % eo head 3b

scans the int8peefi V@ rad?&"s‘-‘@&l the gscannipg.0f HAPcHTack Hosinning £t
On a | ongitudp abhbr afa!peof s BB 66VEREE & AlBtandesa Umitheé dfrédtitn

Lﬁ?%'esﬁr;.eﬁ‘)é?r (b ol ST n Fodia 44 25687 KRn: simes 0% AR dif ye I °
vi deo head 3b25| B9y mni/ands tThas ratrvhei ngraalcepeedcNo, m I\dtdQQ hgad
Speed Vo, ' el JORERE, gend SVES “thd OpRaLE; srgﬂﬁ‘e*a.“‘& ok ot e
tracks in . This scanning is represented in Figures 1 and 2 by hatching
between the points 1 and 2. During the next 20 ms, the
video head 3a no lenger participates in any scanning but
" travels 1dly back to the lower edge of the tape. This
return likewise lasts 20 ms so that after 40 ms, the video
head 3a has arrived back at the lower edge of the tape,
that is to say at the point 5. The magnetic tape 1 has then
covered the distance 2a corresponding to the time of 40 ms.
Then the scanning of the track 5-6 begins again in a time
of 20 ms. In the same manner, the video head 3b scans
the intervening tracke 3-4, 7-8, 11-12 etc which are not
hatched. On a longitudinal track.of the magnetic tape 1,
the pulse train 5 of 25 Hz is also recorded which marks
each of the tracks 1-2, 7-8, 11-12 etc. This pulse train
" ensures that the head 3a always finds these tracks and the
video head 3b always finds the interveniing:; video tracks.
Now let it be assumed that the speed V is increased
to double the value 2Vo. At the speed Vo, the video head
_ 3a has covered the distance 1-9 on the oblique tracks in
the time of 80 ms. Since the speed V now = Vo, the video
head 3a must cover this distance 1-9 in half the time,
that is to say in 40 ms. This means that in comparisen
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the tine of -80 as. Since the speed V now = Vo, the video head 3a nust
cover this-distance 1-9 in half the tine, that is to say in 40 ms. This
means that- in conparises. ~ *-10- with [err], the displacenent of the track
from one edge of the tape to the other is now no longer - a [err] 20 as,

but = Za [err] 40 ns. The video head 3a therefore records the track 1-4 i5
shown in chain line in Figure 1 and after. the idle run has been effected,

the track 9-12. Thus the video head‘33cbégins t he scanning on the.track
1-2 with the correct azinuth angle and hence full anplitude of the scanned

[ |, | b pul ' : il K o=
ool con el ey LAE BehSSetaBeTor, i A ), B! Bl o
continuousl y tspeetottire cothert isr aow no? lomgethen & Uhs20rme, thutt FadR 3- 4
wth the wong 23 guih affleCvibeli npd NG AMIAdtre Yoddfas ceECErabi s

jual "t o hi's results

Is practically e Zero. I'nan anplitude; curve as, shown

in Figure 2b shownhinsehabndliner iar Figywe 1 rangiraf tor( Hhe pldiei SHnohaghe
S/Cg“[‘i “9] t rlg%éﬂ ﬁf&étb%“%h& @?‘E&'tka?ﬁﬂhz.omrm:é Pﬁné E&idbuhhbad?munt'f

a err] s, can seen tha scann ck_in chain Line o
the track. 1-2¢&ing;the 868RBLRE: OF \Hht%e‘li“f?é’ 01723'{1{@%%? hCQREPEY  Oon
the one hand,agiwutht angliepeadt hencien fudllatamplitudécof othecscanned signadg

mddie of tneOhFraiten Hiveie BilsR YIS 3.0 a4 LiiaBErFbRE by bRS O |
at the begi nrtracknd~4t inhcheidn dinenc howavers i W@ﬁlg@@@éﬂogguﬂ?hﬁi | T .
has half the ypypeR $243UtReCY30ed! He'dd B ol fHivouslly 047661 theasbriedt S
25 "Shown | n FFEAGK 3c2 anil,shen: Fang, QHLQ Hhe-GHatR, St MLRE RPEGMEOIE o
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curve as shown in Figure 2b for the scanned carrier.
Now in Figure 3, the position of the scanning track
in chain line is displaced towards the left by the amount
a/2 2 1Q'ns. It can be seen that the scanning track in
chain line of the track 1-2 is better coordinated with the
correct azimuth angle. On the one hand, the optimum
position in relation to the correct track 1-2 and hence
the maximum smplitude of the scanned signal is transferred
. into the middle of the oblique track. On the other hand,
o the signal amplitude both at the beginning and at the end
of the track is no longer zero but still has half the wvalue
becguse even at these points, the correct track 1-2 is still
. included. This now improved scanning results in the
amplitude curve as shown in Figure 2c. The shifting of the
maximum into the middle of a field has the advantage, - -
during the picture reproduction, that the optimum position
with the greatest signal-to-noise ratio now lies in the
middle of the picture and not at the ﬁpper edge of the
picture. Since experience has shown that the main events
and the centre of observation of the picture lie in the
middle of the picture and less at the edge of the picture,



pi cture. Since experience has shown that the main events and the centre

of observation of the. plcture 'ie in the mddle of the picture and | ess at

the edge of the picture,. - 11 - this is an advantage for the picture
repﬁeductlon -For- the: sound reproduction there is the advantage that the
anplitude has a lower value at the ends of the oblique tracks, that is to <y
say at the change of_heads wher e phasEEﬁhlfts I n the scanned sound carrier
can |l ead to disturbances. The displ ace t of the scanning track in chain
line, illustrated in Figure 3, can be achieved in a sinple nanner during
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splacoment of the scanning tracks can be achieved, for
exanble-by;the value a/2 in Figure 3. For this purpose,
only one of the pulse trains supplied to the phase comparison
needs to be displaced by the desired amount. Then another
position of the pulse train 5 recorded on the tape 1 is
simulated for the head-wheel control and so the position
of the scanning tracks is displaced geometrically in the
longitudinal direction of the tape.
| Figure 4 shows a circuit whereby the varistion in
R : amplitude according to Figure 2¢ can be controlled in a
' picture carrier or sound carrier. The carrier is conveyed
through the amplifier 6. The output signal of the amplifier
6 is rectified in the rectifier 7. At the output of the
filter 8, a control voltage Uﬁ is obtained which is dependent
on the amplitude of the carrier and controls the gain of
the amplifier 6 so that a carrier with constant amplitude
appears at the output terminal 9. This amplitude
stabilization can also be achieved by other regulating
circuits, control circuits or limiters. .
In Figure 5, the amplitude curve 10 as shown in Figure 2¢
is cogverted into the amplitude curve 11 by the circuit shown



circuits, control circuits or limters. In Figure 5 the anplitude curve 10
as shown in Figure 2c is converted into the anplitude curve 11 by the
circuit shomm . 1 -12- in Figure 4. 'I't can be seen that the carrier now
has %Klargely constant anplitude over the whole field duration of 20 ns.

The anount of the displacenent of the scanning track a/2 in Figure 3 may B
dependent on the extent of the tine ex{ nsion or tinme conpression. At
doubl e the transl ational speed 2Vo, Tt hi% Tanount is preferably equal to 10
ma. At a speed V reduced in conmparison with Vo, it is advisable to vary the
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0.6 ° Vo = 14.034 mm/s

0.8 * Vo = 18.712 mm/s.

For these values of the translational speed V, a
displacement of the scanning track is advisgble by an amount
which corresponds to a time of 5'ns at the normal speed Vo.
It can be shown that then an optimum correlation of the
scanning tracks with the tracks with the correct azimuth
angle as shown in Figure 3 is achieved. In addition, the

~effect 1s achieved that this optimum correlation is
continuously the same, that is to say from field to field,
and no fluctuations occur over a relatively long peried
W of time. The variation in the translational speed V
o between the said values can be achieved in that the pulse
train derived from the tacho-generator for the translational
drive V is doubled from 225 Hz to 450 Hz and then divided.
Then the reference pulses necessary at the desired differing .
speeds are obtained for the control of the tramslational
speed V. When the speed V is altered, the pulse trains 5
likewise come from the lomgitudinal track of the magnetic
tape 1 at different frequencies which then serve in known
manner for the correction of the scanning phase, that is
to say the correlation of the hesd path with the tracks.

Thus the following table results for the various speeds

v described altogether-




tape | -at different frequencies whi ch then serve in known manner for the
correction-of .the scanning phase that is to say the correlation of the
head path with the tracks. Thus’ the following table results for the various

speeds V descri bed altogether "-13- Val ue Frequency -

Di vidi ng - Frequency of 'V of the fact or “i
del i vered tacho- _ for this by the generator

frequency t acho- gener at or 2[errrV85 = 450 Hs 9

50 Hz 0.2[err] Vo 450 Hs 90 5 Hz 0.4[err]Vo

450 Hz 45 10 Hz 0.6[err] Vo 450 Hz
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carrying the video headé n the sense that the heads follo hﬁ deS|red
tracks accoroﬁn?ﬁto Fig PQ H3or Fi gure 3 each time. Figure

circuit wher apy2tye dlsgsecngent of the tra®@® during the rﬁpﬁaductlon can
be achi eved cribe at are illustrgted are the 6ehiC tape 1,

t he obl i que 355%32 2, tﬂéodpﬁgctlon 4 of the ranslatlonal sEee V, the.
track 12 for Qhﬁ'ﬁulse #50i Hz5 scanned by t 0 synchroni zi ng12cH8 13, a

pul se shaper 3g° ﬁ r thg Pﬁuh%e train 5, the ase conpari soposfgoe 14 for
t he_head- whee con rol, ead drum 15 with the video heagg ﬁg and 3b as
r =8'c

velT as two pbe@aFent n§QeBF 16, 17, the scHhning head 18 anni ng the

- head- wheel pUTSE‘TTHFH‘TQ‘pTUUUEEU'BV‘Tﬁﬁ'ﬁﬁﬁﬁﬁfs 16, 1/ Wth a frequency
of 25'FE, an anpllﬁhdfpnlse train 5 scanned from the longitudinal track

of the magnetic tape 1 at the individual speeds V then
likewise has the frequencies given in the right-hand column.
| These pulse trains can then be compared in phase in known
manner and be used to control the rotation phase of the head
wheel carrying the video heads in the sense that the heads
foliew the desired tracks according to Figure 1 or Figure 3
each* time.
Figure 6 shows a circuitf-whereby the displacement
of the tracks during the reproduction can be achieved as
described. What are illustrated are the magnetic tape 1,
the oblique tracks 2, the direction 4 of the translational
speed V, the track 12 for the pulse train 5 scanned by the
synchronizing head 13, a pulse shaper 13' for the pulse
train 5, the phase comparison stage 14 for the head-wheel
contrelg-the head'drum'15 with the video heads 3%a and 3b
as well as two permanent magnets 16, 17, the scanning head
18 for scanning the head-wheel pulse train 19 produced
by -the magnets 16, 17 with a rrqquency'of 25 Hz, an amplifier
20 for the control voltage Uh produced in the phase comparison
stage 14 and a motor 21 for the drive of the head wheel 15.
_The'pulse train 5 with 25 Hz, scanned from the synchronizing
track 12 by the head 13 and the pulse train 19 with 25 Hz
produced by the head 48 by mesns of the magneth 16, 17
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20 for the control voltage [err] produced in the phase conparison stage 14
and a notor 21 for the drive of the head wheel 15. The pulse train 5 with
25 Hz, scanned fromthe synchronizing track 12 by the head 13 and the pul se
traim19 with 25 Hz produced by the bead 18 by neans ot the nagnets 16, 17.
-14- are conpared with one another in the phase conparison stage 14. Theo
control voltage [err] obtained as a.rqgult controls, through the anplifiefg
20, the phase of the rotation of the nmotor 21 and hence of the head wheel
15 so that, during the reproductions the video heads 3a and 3b follow the
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80 that the head wheel 15 is correspondingly displaced
in the direction 4 during the scenning. In this manner,
therefore, the displacement according to Figure 3 can be
adjusted to any value. It is true that the stage 22
cennot advance a pulse of the pulse train 5 in time, for
example by the said 5 or 10 ms. Since the pulse train 5
is a ccntinuous pulse train, however, a desired advance
'in time of a pulse can be replaced by a corresponding delay
of the preceding pulse. With & period of 40 ms in the
pulse train 5, a delay by 35 ms is equivalent to an advance
in time by S ms. Thus by adjusting the delay in the stage
22, the optimum conditions according to Figures 1 and 3
can be adjusted. This pulse delaying may likewise be
effected in the path of the pulse train 19.
~ 'The signals of the two video heads 3a and 3b are
utilized altermately from field to field by the change-
over switch 23. The recorded sound carrier is evaluated
by the band-pass filter 24, amplified in the limiter 25
~ _ and demodulated in the FM demodulator 26. The output voltage
‘of this is supplied to the loudspeaker 27 via a further
amplifier. The recorded picture carrier with its sidebgnds
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utilized alternately fromfield to field by the change- over switch 23.

The recorded sound carrier is eval uated by the band-pass filter 24,
anplified in the limter 25 and denodul ated in the FM denodul ator 26. The
out put voltage of this is supplied to the |oudspeaker 27 via a further
anplifier. The recorded picture carrier wwth its sidebands -15 - is
evaluated by the filter 28 and suppll g to the FM denodul ator 30 via the
limter 29. Thi s denodul ator del i ver 5tﬁe video signal for the picture
reproduction to the term nal 31. Clarns 1. Avideo recorder W th
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reproducti on durrng eagfgnetrc tape (1) "is transported in its
Iongltudlnal ﬁlFbthGﬁ@iﬁaku speed (V) differing fromthe normal speed
(Vo), the track (2) covered by each video head (16, 17) is offset in

relation todéggéégforded track (2) by such a geonetrical anmount (a/2) in
the longitu i rection (4), of the tape (1) that the video head (16, 17)
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- during which the magnetic tape ( 1 1s transported in its
longitudinal direction (4) at a speed (V) differing from
the normal speed (Vo), the track (2) covered by each video
head (16, 17) is offset in relation to the recorded track
(2) by such a geomefrical amount (a/2) in the longitudinsal
direction (4) of the tape (1) that the video head (16, 17)
scans as large a proportion as possible of the area of the
recorded track (2) with the azimuth angle associated with
the video head (16, 17), characterised in that a picture
x carrier frequency-modulated with the video signal and one
= or more sound carriers frequency-modulated with an audio-
' frequency sound signal are recorded jointly by the video
heads (46, 17) each substantially along the whole length
of the oblique tracks (2), in these, and that in order
to achieve a substantially undistorted gound reproduction
during quick-motion or slow-motion reproduction, the
frequencies of the sound carriers lie within a range from
1.9 to 2.5 MHz at which the azimuth losses caused by the
azimuth angle during the reproduction lead to a crosstalk
attenuation between adjacent tracks (2) of from 40 to 60 dB.

2. A recorder according to Claim 1, characterised
in that a circuit (Figure 4) is provided to keep the



1.9 to 2.5 MHz at which the azinuth |osses caused by the azinuth angle
during the reproduction lead to a crosstal k attenuati on between adj acent
tracks (2) of from40 to 60 dB. 2. A recorder according to Caiml, '

characterised in that a circuit (Figure 4) is provided to keep the -15 -
Is evaluated by the filter 28 and supplied to the FM denodul ator 30 via the
limter 29.  This denmodul ator deliversdhe video signal for the picture
reproduction to the termnal 31. Cains“l. A video recorder with
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~ during which the magnetic tape (1) is tramsported in its
longitudinal direction (4) at a speed (V) differing from
the normal speed (Vo), the track (2) covered by each video
head (16, 17) is offset in relation to the recorded track
(2) by such a geometrical amount (a/2) in the longitudinal
direction (4) of the tape (1) that the video head (16, 17)
scans as large a proportidn as possible of the area of the
- recorded track (2) with the azimuth angle associated with
~ the video head (16, 17), characterised in that a picture
| carrier frequency-modulated with the video signal and one
s or more sound carriers frequency-modulated with an audio-
frequency sound signal are recorded Jjointly by the video
heads (16, 17) each substantially along the whole length
of the oblique tracks (2), in these, and that in order
to achieve a substantially undistorted sound reproduction
during quick-motion or slow-motion reproduction, the
frequencies of the sound carriers lie within'a range from
1.9 to 2.5 MHs at which the azimuth losses caused by the
azimuth angle during the reproduction lead to a crosstalk
attenuation between adjacent tracks (2) of from 40 to 60 4dB.

| 2. A recorder according to Claim 1, characterised
in that a circuit (Figure 4) is provided to keep the
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azinmuth angle during the reproduction lead to a crosstal k attenuation

bet ween adjacent tracks (2) of from40 to 60 dB. 2. A recorder according to

Caim1, characterised in that a circuit (Figure 4) is provided to keep the

-16v’anplltude of a scanned frequency-nodul ated carrier constant. 3. A 24
recorder according. to Claim1, characterised in that the frequency of the “

sound carrier lies i-n.the region of the maxinmum of the frequency response

of the video head (3). 4. A recorder acﬂéid1ng to Claim1, characterised in

that the anplitude of the sound carrier is about 10% of the anplitude of

ol e i our o BUELFUEE 8 oBRitA Lrequensy-nodulated baszfer constant.

3.-A recerder according to Claim 1, characterised
in that the frequency of the sound carrier lies in the
region of the maximum of the frequency response of the
video head (3).

4. A recorder according to Claim 1, characterised
in that the amplitude of the sound carrier is gbout 10%
of the amplitude of the picture carrier. :
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