Note: Wthin nine nonths after the announcenent of the reference to the
granting of the European Patent in the European Patent Journal, anyone—can
| odge Qpposition, at the European Patent Ofice, to the European Pat ¢ qt
granted. The Opposition nust be filed in witing and be substantiate

only counts as filed when the Qppositi®n.fee has been paid (Article 99 (1)
Eur opean Pat ent Convention). Specification t'n videorecorders, it is known
(DE-OS 31 10 968) to record one or nore sound carriers frequency nodul at ed
wi th sound S|gnals to ether with the picture carrier on the oblique tracks

of a magnetic Nei th&nvnd.a@ menths Bf vepnthef ahhountemendi ofohe
recording, a H® qual itoy the Mimga@hlihedmnopeapahyenmm thef .
sound recor di aanoﬁ tena'mgummﬁkk capeclodgehOpposidion,r iad

has a frequend %fd IQfﬁ#QPilﬁe thet Furppeen Pefeudngrantief.
ofsthe pigtur siﬁé m%;ggﬁgéggg?ﬂ h'?ﬁté#&dé&dsbﬁ ag;;%g;zi&ﬁﬁﬂ
recording is t ne,
it is negessargla 9§ E%ﬁﬁ?% G9EF°PH§ t*hs for the

frequency- nDGH-E 8 : Gl ,
vi deo heads frontone f|eId to the next Thi s smntchlng over is not
disturbing in the path of the picture carrier because in any case no inage

reproductioniﬁgéiifféggiggrlng the vertical flyback period between two

fields. In sound carrier, however, such a periodic

swigichi ng over can madiaeoéa%bmea@emtﬁﬁoﬁﬂe(ﬁﬁuoé 31 10 968) to

record one or more sound carriers frequency-modulated with

sound signals together with the picture carrier on the
obliqqe tracks of a magnetic tape by the video heads.
By means of this type of sound recording, a higher quality
of souﬁd is achieved in comparison with a.f. sound recording
on a longitudinal track of the tepe. The sound carrier
has a frequency of 2 MHz for example and.lies in the lower
frequency range of the picture carrier frequency-modulated
& with the video signal. . ,

. Since the recording is effected by two video heads
alternately, with an overlap time, it is necessary, during
the reproduction, to switch over the paths for the frequency-
modulated picture cerrier and the sound carrier between

- the two video heads from one field to the next. This
switching over is not disturbing in the path of the picture
carrier because in any case no image reproduction is.efrected
during the vertical flyback period between two fields. In

the path of the sound carrier, however, such a periodic .

switching over can lead to disturbances because the sound



-4- signal is a continuous signal without interruptions. It is known (DE-OS
31 LQJ968) during the reproduction, to add the sound carriers fromthe t N
vi ded” hetds and supply themto an FM denodul ator. During the said overlamﬁfzj
time, the sound carriers of both video heads are then effective. As a

resul’t of the influence of tol erances ingtbe video heads and as a result of
resilient and non-resilient deformation of the tape, statistically
fl'uctuati ng phase di splacenents occur, however, between the sound carriers
of. the two vi deo heads. A cancel lation of the two sound carriers nmay

t heref ore occugigidinds he comxtimponsnsigndlhwithonthiakierrmptions gnal

whi ch causes di sturbances after an PM denodul at’i on. In order to avoid

this break in the 'sHyrks knownt (BEsO8n31c1Pr D68 aduriag-dha meRRGdugEian,

poSsi bie. It | Soniad iShmraqerd eRTTiess1 S50 SHoCHNPe 'ﬁw"e{ﬂ%&gmxsound
fhe change of IRBRPISH THeR The=rBH APBPABLAFPREA; s TAFiAE s, GHAE bevidy
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diMng the deformation of the tape, statistically fluctuating phase
displacements occur, however, between the sound carriers
of the two video heads. . A cancellation of the two sound
carriers may therefore occur during;the overlap time and
hence a break in the signal which causes_disturbances atter
an FM demodulation. In order'to.avoid this break in the
‘signal, the two sound carriers are added with different
amplitude in this kndwn'circuit-so that a compensation 1is
no longer possible. -

'<gr; : it is also known (DE-08 31 16 130), to convey the
combined sound carriers via a selective amplifier and to
increase 1its amplification during the change of head so
that the amplifier oscillates at its resonance frequency.

As a result, assurance is provided that there is always one
sound carrier present during the change of head even if it
is not modulated for a short time. |
It is further possiole'to,switoh'over the sound channels
like the picture channels, by carrier-trQQuency means, |
_ rromhone”rield”to'the_next,.in'response'to.the_ogtput sighals
of the two video heads. In this c&se;jhoiever,ja phase

Jump may occur in the path'of the sound carrier during the



smntchjng over, as a result of the said statistical phase displacenents,

whi ch_j unp agai n produces a disturbance after the FM denodul ation. It is R
t he object of the invention to provide a re- production circuit for the ¢§
sound_.carriers with switching over in the path of the frequeney-nodul ated
sound’ carrier, wherein no disturbances qcagir.in the sound signal. This.
problemis solved by the invention descibed in Caima1l. Advant ageous
further developnents of the invention are described in the sub-claims. Wth
the invention, therefore, a phase control of the sound carriers is

initiated al reasyibehdng oivemprasta afesult oof ntheveaidhstabistickdnphase
bet ween the video heads, in such a manner that the sound carriers have the
sane phase at tdésp@nonmeamawmuhﬂﬁhuﬁunpwasainTmreﬁuoqscardietuabpnaeung

at the output of the change-over switch then does not suffer any phase junp
so that no di stéf-ﬁﬁiﬁ‘c&h&;g@? dempdnleatdone he FM denodul ation of the sound

carrier. Thus all e déviations between.the sound carriers fed to the
change-over switch a&i d&n e | QQiﬁRQH{h% aven 9npﬁ9tP€9Faﬁ°nﬂgﬁPrude

Mvent i on are eREPP %ioﬁﬁ”ﬁeéﬁaeﬁm%vew Griteds, NIBR sHifondng "
shous 2,51 00k L BFgk. a8, S Bt BEHY ERAIFRLTLARa0T0b0E BBUER' bilrior,
. wherein no disturbances occur in the sound signal.
~ This prqblem is solved by the invention descikibed
in Claim 1. ﬁdvantageous further developments of the
invention are described in the sub-claims.
ﬁith the invention, therefore, a phase control of the
sound carriers is initiated already before the moment of
switching over the sound channel between the video heads,
‘in such a manner that the sound carriers have the same
phase at the moment of switching over. The sound carrier

appearing at the output of the change-over switch then ‘does

not suffer any phase jump so that no disturbance occurs
even after the FM demodulation of the sound carrier.
Thus all phase deviations between the sound carriers fed
to the change-over switch are controlled regardless of
their particular magnitude and direction up to the moment
of changeover. | | '
Examples of embodinent of the invention are explained
with reference to the drawing. ‘In it,
Figure 1 shows a block circuit diagram of a solution
sccording to the invention, f
Figure 2 shows curves to explain the circuit of Figure 1,
Figure 3 shows a further exémple of embodiment of the



Fi.gure 3 shows a further exanple of enbodi ment of the -6- invention, -
FiguLE 4.shows curves to explain the node of operation of the circuit in N
Fi.gufe 3, Figure 5 shows a detailed block circuit diagramwith digital \D&
components for the circuit of Figure 3 and Figure 6 shows curves to expla

t he node of operation of the circuit of Figure 5. In each case, the

| oner-case letters show at which points™f®™ the circuit diagrans the

vol tages according to.the curve diagrans appear. In Figure 1, the sound
carriers Tl, T2 are scanned fromthe magnetic tape | fromone field to the

next by the vi 1, 2. . The signal paths for the picture carriers,

whi ch are Like&ﬁ%@géggﬁﬂéd, the chrom nance carrier and other signals are

not illustrated. T, n el ] | I Y i

A for the sound: carrTEsufyod BB Erbudl YRRl Tate 1S A4 '4e TogeratEbn

i nput of the chepPogreVeirawhbCinbRigulae ss0und carrier T2 |ikew se passes
via the selective anpl???er 7 and tﬁé coﬁﬁrollable del ay stage 8 to the

other input of the chggasecBcshowst @h detailia Blockiiditicwit (dtaghanowitker
switch 6, a continuous- -sound carrier T appears which delivers an a.f. sound

signal to the t@igital d6mponentts Fygrdtheddirtouit).of Fgdider3iahdstrated

are a gate 11, a phase conparison stage 12, two switches 13, 14, two

| ow- pass filters 15, Figuret bnghaws curves to explain the mode of operation .
\v;. of the circuit o: Figure 5.

In each case, the lower-case letters show_at which points
of the'circuit'diagrams tﬁe voltages according to the curve |
diagrams appear. |

In Figure 1, the sound carriers ™, T2 are scanned
from the magnetic tape 1 from one field to the next by the
video heads 1, 2. The signal paths for the piétnre carriers,
‘which are likewise scanned, the chréminance carrier and
other signals are not illuatrated. ' The sound carrier ™
passes via the éelective-amplifier 4 for the sound-carrier

frequency and the controllable delay'stage S to an input

'(/
o N

of the change?over switch 6. The sound carrier T2 likewise
passes via the selective amplifier 7-and thé controllsble
delay stage 8 to_the other input of the change~over switch
6. At the output of the change-over switch 6, a continuous
sound carrier T appears which delivers an.a.r; sound signal
to the terminal 10 via the FM demodulator 9. Further
illustrated are a gate 11, a phase comparison stage 12,

two switches 13, 14, two low-pass filters 15, 16 acting as
integrating elements, a pulsg generator 17 and a_cbntrol ‘

- unit 18.



i ntegrati'ng el enents, a pulse generator. 17 and a control unit 18. The

nmode \@f operation is explained with reference to Figure 2. In the time £
before t1, the sound carrier Tl is switched through with the switch 6 in YY)‘
the position illustrated. A fixed reference voltage Un is applied to the \U
control input of the delay stage 5 thwowygh the switch 13 and the | ow pass
filter 15. The delay tinme of -the stage 5 is therefore constant and is

about 2 [err]. This constant delay tinme causes only a slight delay of the
sound carrier and is of no signifficance during this tine. During this .

time, the sound carrThe modesofioopesetion tie explainehwith wreflerémcewtoch

6. At the nonent t1, the scanning of the sound carrier T2 by the video

head 2 begi ns. Figwneegdre 1IMj §hﬁe%é-é\6ea>etﬂ@¢srﬁ’hsiﬂ_@ tgound ¢carrier T

voltage f so that ;gitsound carriers Tl and T2, which are now present

sinul - taneous!}® shed e thRaughe witly ithe, sxidiah & in the pesibiens a |

borrocti no condt HunERabeg: b | o tiRat stsrense oo Liad, Yo hEa snpiisarbo the

t1%and via the SORFRALARPRE, ] ERet SanS: iHee's “hadith, "lé ARERERIRA

55" the dol ayoi EePRHCoRRE, FIReR AT iy ddfe e pof | AECRERARTS

o Lhe 0o 4oyt st 1 S 2 o okt dere
o time causes only a slight delay of the sound carrier and

is of mo significance during this time. During this time,

the sound carrier T2 is notlused By ﬁhe video head 2,

with the switch 6. At the moment f1,-the scanning of the

sound carrier T2 by the video head 2 begins. The gate 11
is rendered transmissive by the control voltage f so that
‘the sound carriers ™ and T2, which are now present simul-
taneously, reach the phase comparison stage 12. This
produces a voltage g'dependipg on the phase deviation. This
Y . voltag? pasées, as'a;spiiéétigé.dpnqgﬁunxﬂs, via the |
change=over switch 13 switchod.over.into'the'poaition shown
- in broken lines by thé control vbltage_g at ‘the moment t4
and via the low-pass filter 15 to the stagé”5;'_ Depending
on the phase deviatibn“betweeﬁ[théisbﬁndlcarfiets*Tﬂ and T2
at the outputs of the stages 5, 8, the delay time of the
stage 5 is altered by about iﬂo;s uS'aécording-to-thé sign
of the phase deviation, starting from its basic delay time
of 2 us. As a'&esult, the phase-bf:tﬁe"sound'carrier ™
alters .at the output of the stage ﬁfin the sense that *
the phases of thé_aonnd chiriers'Tfiﬁmz.at the outputs of
the stages 5, 8 are brought into coincidence. During this
time, the delay time of the stage Beis kept constant - by the

, .



alters at the output of the stage 5 in the sense that the phases of the
sound_carriers Tl, T2 at the outputs of the stages 5, 8 are brought into N
coi nci dence. During this tinme, the delay tinme of the stage 8 is kept SAEB)
constant by the -8- correcting condition Us supplied via the change-ov '
sw tch 14. The | owpass filter 15 ensurd®s=that the voltage g, which

appears abruptly at the nonent t1 dependi ng on the phase deviation, is not
effective abruptly as a correcting condition Us at the input of the stage

it voul o noat noaePoRBL3E AARIAE I AT 108 hie, BuhoFpiRpLoRES st
Lhor Dby i s car olFar cThBoRehipaRl Eiiter 15 Enbiéd! EhhiothacuBlbas’ B

t : ! [ _
control the phatiian, BEBeaFs SHHHELy Mok CON dodbnt?ri e pERARRC R tho
the ot her hand,?ﬁaﬁet§§iq§ﬁ§§§;f§éfhé%)é&fﬁ%f%aftasfa?em§nas & coM e

of the sound cafrier fected so s y that no di sturbance

occurs in the achnd3tyon Vsl tHe [H¥pu®'of NGhe 18tageasiesulls. a résuld, v,
t he phase of the sound carrier Tl is falsified by the correcting condition

Us through cont gpobhgket Famiewduld nctiiallly s¢egr In théhsdunlasarrderxatMon
has such a | ow frequency, however, that no disturbance occurs in the a.f. :

sound si gnal at ahiewoald mgait st as eaulisturbanheespneffhet 3imiking frequency
cotggidence bet ween t he sound
’ of the low-pass rilter 15 or the time constant of the

integrating elément formed thereby is calculated from the
following points of view. The time-constant is so small
that the corrécting condition Us can completely control the
phase deviation of the sound carriers within the time t1-t2.

On the other hand,'the time constant is so great that the
.change in the phase of the sound'carrier ™ is only effected
so slowly that no disturbance occurs in the a.f. sound signal
at the fermin#l 10 as a result. Agtually, the phase of the
sound carrier ™ is falsified by the correcting condition

Us through control of the delay time of the stage 5. This
phase variation has such a low frequency, however, that

no disturbance qccurs.in the a.r,'sound signai.at the
terminal 10 as a_resuit. | _ |

At the moment t5, phase coincidence between the sound

carriers ™, T2 at the.ihputs of the change-ovei switch 6.

is asgertaingd in fhe phase comparison-gtage'12; The
pulse ¢ actually serfes to switch over the change-over
switch 6 énd_would cause this change-over at t1. But «
the change-over pulse e is only prodﬁced.in the pulse étage 17



carriers’ Tl, T2 at the inputs of the change-over switch 6 is ascertained in

the Rbasg conparison stage 12. The pul se ¢ actually serves to switch over/ >
t he change-over switch 6 and.woul d cause this change-over at t1. But tWaéL;i)
change-over pulse e is only produced in the pul se stage 17 -9- when both

pul ses ¢ and d appear. Thus the change- oveé pul se for the change-over

switch 6 is produced at the nmonent t5 and ¢hanges over -the change-over

switch 6 into the position shown in broken |ines. At this nonent, the

sound carriers T1, T2 at the inputs of the change-over switch 6 have t he

same phase 0 { R DI INP G bhd a"RpHbakir ARG hel Rhiarkd-qviAnal

at the termnal 10 occursn Sound Tar at the output

change-over swi pafllse for e Jdangéloved’ aWLtRR EDEBnbrbanc%B?dtﬂtﬂe moment
carrier T2 is now switched through by the change-over Switch 6.

correcting conditSi emdUsHangédhcovénoth® thafigbebvepcaswitchh® daity aune
ref erence voltage Ur,. through the position of the change-over switch 14 as

i Ilustrated, soposdtionyshownicdmybrokenolinds.st ags $his momentyt the The
stage 5 nom1has no.effect because the sound carrier Tl is not being used.
During the tinesoRnd3canpiexs riti T gbnthei dnputscaof the shamge-awexdtf to
the value of Ur a n because the change-over switch 13 has been changed
back into the p&% %ﬁqy1ﬁlhﬁﬁﬁrﬁﬁQxP3@§ PhasapfAenthas nor phasendvan aml so
thIS procedure is in the reverse direction.. . The pul.se_b now
SwLICheS t he ,nguﬁ ance the a.f. signal at the terminal 10 occurs
in the sound carrier T at the output or ‘the change-over
switch 6. Thus, beginning from the moment t5, ‘the sound
carrier T2 is now switched through by the change-over switch
6. The correcting condition Us for the stage 8 is determined
by the constant reference voltage Ur,'through the position
of the change-over switch 14 as illustrated, so that now
" the delay time of the stage 8 is constant. The stage 5
now has no effect because the sound carrier ™ is not beiﬁg
. used;‘ During the'time,tZ-t}, the correcting condition
ffj ' -Us cas now adJust itself to the value of Ur again because
| the change-over switch 13 has been changed back into the
position illustrated, at the moment t2.
At the moment t3, this procedure is erfected in the
| reverse direction. The pulse-b now switches the input
of the integrating element 16 to the output of the phase
comparison stage 12 so that now the delay time of the stage
8 is regulated to the same phase of T and T2, while the
delay time of stage 5 remains constant. At the moment t6,
phase coincidence is again reached.  The pulses d and ¢ ‘

then together produce the edge of the pulse e¢ as a result



of the integrating elenment 16 to the output of the phase conparison stage

12 sQq.that now the delay tine of the stage 8 is regulated to the sanme phase =
of TI' and T2, while the delay time of stage 5. remmins constant. At the (L
monent t6, phase coincidence is again reached.  The pulses d and c¢ then (Ej?
t oget her produce the edge of the pulse e a_result -10 - of which the
change-over switch 6 i s changed back into e upper position. The control

unit 18 produces the pulses f and ¢ which indicate the overlap periods in

time, t1-t2 and t3-t4, during the scanning of the sound carriers. These

pul ses are deri pfdwhiel thecaharpesioves rawitche ¥506RaHRASbAck?intd She
head wheel contains a pul se generator which delivers actuating pul ses to

t he control uniuppér postiltdomse of a sound carrier with a frequency of 2

MHz, the phase deviation between Tl and T2 nmay be greater than [err] as a

resul t of tol erancesThad coatarodefunitnt1®rproducesi theypulsesny badagdywidlehe

to use not the sound carrier itself for the phase measurenent In the phase
conpari son stagdndicple Fhe;evenleampsriedsrirdtime ot tiat2i end t3-téxaduning
with a frequency, of 50 kHz. A frequency which is |ower_than the frequency

of the sound ca¥PPeF°P§nﬁP§f ofadibe |aund eprpiens. p | Theear pnipegcaxese

th i nmbi ' cur with regard to the control ,of the phase of
GAer b o€ a1 LY <URY 208 Meldh YUY S SekFd Rhe hadhol BReRIIC A,
coincide in phaggsg! 4830 Whked? ddr¥ainl 'f' furse generator which delivers
<t

actuating pulses to the confrol-unit'18. _
In the caée of a'sounﬁicarrier-iith a fréduency of

2 MHz, the phase'deviaﬁion bgtweén ™ and T2 may be greater
than 9Q° as a result of tpleranceé-gnd tape deformation.
Accordingly, it may bde advisable'toJuse_not the sound cafrier
itsglf_for the phase meaaurement_in the phase compariSOn
‘stage 12 but an additionally recorded pilot“carrier, for
example-with a freguency of 50 kHz. A frequency which

is lowgr than the trequéncy of the sound carrier is preferabdbly

C:‘v

selected foﬁﬁhe pilot carrier because otherwise ambiguity

may occur with regard to the control of the phase of the

sound carrief. If two pilot carriers scamnned with a lower
frequency coincide in phase, the sound>carriérs with a

higher rreqnency_regorded at the sémé time must necessarily
aléd coincide in phase;~ An additionally recordéd chrominance
carrier of 625 kHz for example may also be used as a pilot
carrier. The phaée_comparison'qf;t1;t5'and +3-t6 during the
overlap range of the“two sound carriers-T1, 12 is effected
during a.tima when no image réproéﬁcﬁion is faking plaee.k

Therefore a pilot;carriér or a chrominsnce carrier can.be'



hi gher. frequency recorded at the sane tine nust necessarily al so coincide’
I n pRase.. An additionally recorded chrom nance carrier of 625 kHz for S
exanpl e may al so be used as a pilot carrier. The phase conpari son of dég;
t1-t5 and t3-t6 during the overlap range of the two sound carriers T1, T2
Is effected during a tinme when-no i nage- reproduction is taking place.
Therefore a pilot carrier or a chrom nanee carrier can be recorded. with
an increased anplitude during this time because it cannot cause a
di sturbance -in the reproduced picture. In a further devel opnment of the
i nventi on accordeegrdedrwithc end-ihcndased anplituderduringectbiar timg begense
to which swtching over is to be effected during the overlap tinme, becones
avai | abl e, regattiesnngt ceusgy& dd@tarhance inthe cpeppoducedcpietnze .
during the overlap t] ma:g \gith various phase rot
h

rel ationship betweentPhé yrishen &evsqim%# r?gﬁéﬁ?*_ﬁvﬁggg°gggéeﬁ@rm
crfected i o contPalLEYTBRoaRE hen SOM STRIELeT ok Pho | FEERLLPR,LEaE to
o Ler Lakes RA3RUTARRRARE! SR E N oo 0 R PR BRBT PP iR
e ot oSOl BeBa N, SHPBIRNRR Y8 LoacUELIEIES chie,
hessand, crmEgebebiagy ube oot hoiiig, oAb 4% Etan it bt o
-adv ntageOUS.naﬁaﬁiouﬂophase rotations. The phase relatienship between
' ‘the particulai;sound carrier-being'uséd on the tréck.coming
to an end and the sound carrier to which switchingIOVer is
to be effected is constantiy checked yy a monitoring circuit.
If the phase shiftermakes the sound carriers available
with different phase positions which are é sufficiently small
‘distance apart and in a sufficiently large nnmbéi; at some'
time a sufficient phase coincidence will occur between the
two sound carriers. As soon as this is detected, the
Sv;; : switching oveé'of the sound channel between the two video
heads is initiated.
As a result of this circult, a phase adaptation range |
of 360° is provided. In an adﬁqntﬁgeous'nhnner, no .
frequency variation of the.outputuSignal"occﬁrs 8o that the
sound signal is not falsified. . Nor is 1&-neces$ary to
prdduce an analogué.control voltage-for théiproduétion of
the phase'coincidence 8o that low-pass filters necessary
for such a control voltage are also avoided. The phase
shifters do not have to:be reset into a defined starting
position between the changes of.head; Tn particular, the



frequency variation of the output signal occurs so that the sound signal is

not falsified. Nor is it necessary to produce an anal ogue control voltage N
for the production of the phase'.coincidence so that |ow pass filters ég;&
necessary for such a control voltage are al so avoi ded. The phase shifters

do not have to be reset into a-defined sl &ping position between the

changes of head. In particular, the -12- circuit can be.constructed in

the formof a digital circuit and can therefore be easily integrated. This
solution is described with reference to Figures 3-6. Figure 3 shows a video
tape 3, from theinbhifuean bekconstructed hin stiwaforar ofsaaddgdtal circuit
alternately by two video heads 1. and 2. Recorded on the magnetic tape 3,
inter alia, is andreqoetbpredoxientbal exalily cintégratdédch is to be used by
the circuit. ‘The use of other recorded signals such as

frequency- nodul at ed Fhdsuselydidanisdes edkewithpefevancetohfiigures 3-6.
detail for the sake f S|np%Lf|cat|on The sound carrier_ TI gasses from
the first video head @hﬂﬁ%ﬂﬁl?ﬁ@°9|?ﬂf9né aFpens the gbldguendracks

e Lt?Lezgﬁanﬁﬁ°§C piennle G Gined elfrrartels: P a. vited
he phase shif ¢ 4¢e83 p‘*”ﬁh?%' OYL?}*’%%% 7 Hie naghetld FaBy; poniabed w1se,
g}a?ﬁfs4cﬁpgurtflS&§¥Efgﬁﬁé%iﬁ¥3a&¥§%éﬁE%dﬁﬁ@téﬁffie;hﬁhfgﬂeigftSpBrahdﬁa
s by the c;rcuit. the use of other recorded signals such as
frequencybﬁodﬁlated picture carrier and the like is not
dealt with'in.deﬁail for the sake of3simplification. The
sound carrier ™ passes from the first video head 1 via
the selective, limiting amplifier 5 end'thé phase shifter
20a, which ean be switched over to eight different valuee
* $1- ¢ 8, to the change-over switch 6. The sound carrier T2
from the video head 2 passes correspondingly via the selective,
limiting amplifier 7 and the phase shifter 20b to the other
N ~ input-ef the change-over switch 6. Thé stages 4 and 7 as
 well as 20a and 20b are identical. | |
The mode'of_operatiOn_of this circuit is explained in
connection with Figure 4. The logic 21 is controlled
by the 25 Hz pulse 24 which comes from the servo circuit
of the recorder. The logic 21 delivers to the phase shifter
a constant correcting condition US'which keeps..’ the phase
rotation of the phase ghifter 20a at its value. The sound
carrier T1' therefore differs from fhe'sound carrier ™
only by a constant phase rotation which is not }nportant_“

for the further consideration. The“SOundecarrier 71

. Treaches the phase comparisen stage Ph. At;thé;ﬁomenﬁ 1



connection wth Figure 4. The Iogic 21 is controlled by the 25 Hz pul se

24 wiich comes fromthe servo circuit of the recorder. The logic 21 N
delivers to the phase shifter a constant correcting condition Us which '“\
keeps the phase rotation of the phase shifter 20a at its val ue. The soun
carrier T1' therefore differs fromthe sound carrier Tl only by a constant
phase rotation which is not inportant fer1%he further consideration. The
sound carrier T1' reaches the phase conparison stage Ph. At the nonent tl
-13- (Figure 4), the change-over switch 6 is still in the position

b5 2 o
t Shour cauer notiakatrate Ul RaRilerta. Aond ) BORRLEE M Y (b1’ apmeane, et
e, | TR Re g i ne bFgR PRSLBL B BT
the phase Fot at Pako8, B0 Sppelsd, 3 vl L AU hauELLrg odafTHRE pReblel BB '
the sound carrigwifchingh@verust GHe i@daﬁé-&%}bfssﬁheaﬂeé 233 ri{&ﬁg‘iﬁse’

| i kewi se reaches the phase conpari son stage - As a resu o]

constant phase chusihagsshis.car l filse @ tdesOnese10y ABCesRYAGsCe CF
T2' changing in stages, an adequate phase coincidence of TlI' and T2' is
foeﬂg during thdivectiop dar widchl-the i impémd g schangpaoveprnist sgcbeheffected.

Beginning from the moment t2, the change-over voltage 30

passes from the logic 21,to'the'coﬁtrol input of the phase
shifter 20b and cyclically causes a variation in the pha#e
rotation in steps of 45°, altogether over 360°, the period
of the sound carrier T. The sound carfier T2', thus changed
over in phase, likewise reaches the phase comparison stage
‘Ph. A8 a result_bf the constant phase of the souhd carrier
™' and the phase of the sound sarriér T2' changing in stages,
an adequate phase coincidence of T1'! and T2' is found during
~ ' the 6ver1ap period t1-t4 in the phase comparison stage Ph.
At this.moment t3, the logic 21 is activated by the phase -
comparison stage Ph. This logic then produces the change-
over pulse 23 according to Yigure 4d which cauggs the
switching over of the changé-over'switch 6 into the position
shown in broken lines so that now the sound carrier T2°
reaches the terminal 22. Since, at this moment, there
is largely phase coincidence between T41' and T2', no disturbing
phase jump occurs in the sound carrier TP'at the términalkza

during the switching over at the moment t3.



At this ponent t3, the logic 21 is activated by the phase conpari son stage

Ph. TFris logic then produces the change- over pulse 23 according to Figure ~™
4d whth ‘causes the switching over of the change-over switch 6 into the 62;%)
position shown in broken |lines so that now the sound carrier T2' reaches

the termnal 22. Since, at this nonent, thege_is largely phase coincidence
between T1' and T2', no disturbing phase Junp occurs in the sound carrier

T at the termnal 22 during the switching over at the nonent t 3. -14-
During the next change-over from T2 to T1' during the follow ng overl ap

period t5-16, the ph3uring ftle neXk chdhgdcover £remapaedtbonTeduring the
oper ati on. then the phase shifter 20b is controlled by the constant
correcting condfoldowiingoiexilam periahi t5et6 20bhéyphhasecshiféerac20a and
voltage 30. In Figure 5, the reference nunerals fromFigure 3"indicate

whi ch parts cor2bpeme exchangeadiintheir epergtien.3 affies. theTphasede of
operation is explained in connection with Figure 6, |likewi se for the’

change- over frofhififep @89 HeaeontnollIrd \bycbhecoongtantThorrecting somdition

i the cirouit ERoRRS) fFbel hase, SHYRSGH 208 SbY ok soPBREAnEvoB, vodsRES 30-
contain, a delay net gl pteilhd B RS - H e BleE “ushsRh e FED LS5 ,
sel ection circuihaigald Wik pedtd dthfodpsnd” +6°8nd hEBLREES 185 tne
W Figures 3 and 5. - The mode of operation is explained in
connection witﬂ Figure 6, likewise for the change-over from
the video head 1 to the video head 2. The letters a;f
show. at which points in ¥igure 5, the voltages aécording
to Pigure 6 appeér.
In the circuit shown in Figure 5, the phase shifters
"20a and 20b each contain a delay network with four taps.
The phase displacement between successive taps isfaﬁout 450,
The signal from one of the taps is fed via a selsction
- circuit to an.egclusive Oﬁ-sate 25aibr 25b which acts as
an inverter which can be switched on and off. By means
_of the three output signals of a.beit counter.21 or Z2,
the selection circuits and the gates-ZSa and 25b are
controlled so that with 6ne céunting cycle of the counter,.
eight different phase rotations are produced, each differing
by about 45° Depending on the connection-of’the counter,
the phase adjustments can'take place in rising, falling df
- non-monotonous sequence. The number of taps of the delay
line may also be increased and the counting cycie enlargea
accordingly. The delays‘between'the taps_aie selected so



out pi~ signal s of a 3-bit counter Z1 or Z2, the selection circuits and the
gates 25a and 25b are controlled so that with one counting cycle of the
counter, eight different phase rotations are produced, each differing by
about 45 - Dependi ng on the connection of Ee counter, the phase

adj ustments can take place in rising, falli'Hg~or non- nnnotonous sequence.
The nunber of taps of the delay |Iine may al so be increased and the counting
cycl e enl arged accordingly. The del ays between the taps are selected so

-15- that the aghesf aHes ddPfstdiepRaSe 2b6tELEbABD BT a3 e Tiduted | ¥
uni formy over the range of 3600. At the beginning of the overlap tine

t1-t4, the phaseubsitibntiaky wmitérnlynovee thsi rhagewsirci3e0as set for the
previ ous signal change-over. The phase shifter also remains in this

position at |east updito the beginmimgoef othe. oveFlappitdme $Mi-ftiigr thad plmse

be in any position. The phase between the signals T1' and T2' is

dependent on neshdfitex 20a ks istill ninhther poaitiont which was lsedd fior:dihe
dianeter in relation to the recording and on the adjustments of the two

phase shifters. preﬂ#@%@ﬁﬁ%ﬂhamewge Phibenph§59 ehiﬁwéreﬁ&aysuwains.

hases of the two ,signals T1l' and T2' al nogt

OR-gate 27. ar as t
coi nci de, the ggPe qnﬂQﬁk%l?é&F?n}%%étO?PoﬁPythr9°ﬁ§rPbﬂnﬂﬁﬁqyﬂﬁy “he

an inverter which can be switched on and off. By neans of the three 52251

pul ses (Ph in Figure 6 RC netmor 28 to.th ut o
noRest abl e mul t PRge éhﬂ# B \BRE ES’ﬁgg cthﬂﬁﬁ hatmeen
I nput '

the signals T1 and T2' is dependent on mechanical deviations
in the track léngth and;the-headfﬁhéel dismeter in relation
to the recording and on the adJuStménfs'or the two phase
shifters. The phase coﬁparison_stage Ph consists of the
exclusive OR-gate 27. In so far as the phases of the two
signals ™' and T2' almost coincide, the gate 27 delivers
"no pulses or only very narrow positive pulses (Ph in Eigure 6)
via the RC network 28 to fhe-input of the monostable multivibre
tor 29. The RC ﬁetwork 28 has the effect that this input
of thé monostable multivibrator 29 then remains at "O"
8o that the monostable mﬁltivibratér 29 cannot be triggered.
So long as the positive pulses Ph exceed a certain
width, the monostable multivibrator 29 is in any case
triggered at an interval of about one period of the signal T
The circuit must be constructed so that this is ensured.
The monostable multivibrator 29 delivers a pulse b (Figure 6)
of abouﬁ 75% of the period each time. This pulse steps
on the phése,adjustment counter Z1 or Z2 for the signal
of the new track by one step. At the same time; a fnrth;r

counter Z3 is set to "d".



of the nonostable nultivibrator 29 then remains at- "O' so that the TN
monoXt‘ablke nultivibrator 29 cannot be triggered. So long as the positive Ki%%;)
pul ses Ph exceed a certain width, the nonostable nultivibrator 29 is in a

case triggered at an interval of about one period of the signal T. The

circuit nust be constructed.so that this. ifgeansured. The nonostabl e

mul tivibrator 29 delivers a pulse b (Figure 6) of about 75% of the period

each time. This pul se steps on the phase adjustnment counter Z1 or Z2 for

the signal of- the new track by one step. At the sane tinme, a further

counter Z3 is set toIfOthere is6-sufifiidicent iphaas feceimcidamhescbebwaend®ride
between T1' and T2', the pulses b at the output of the nonostabl.e

mul tivi brator 28ndoT2dy SbpepulsesTic gihdthe rantpubnof hthe reonoatable

unal tered. The counter Z3 counts the periods of 3&5 T signal . At a

preset val ue ofMpbEivibrater 2249 aot @pPERarhe othuphese:netatiencthes

goes to "1". As a,result_of this, the actual signal sw tching-over by the
switch 6 is iniFeRaias HRadtereds { akhe (QPWHERR 23 ReuRts thp peripds of

remain unaltere gn%i t he  next e of hea e co 3_preven

si gnal change- o¥8? | eIPF‘rgnPllri‘t i ar@ga{) RWE\M‘%&P érgg%rrgég;tgﬁ? ngpgﬁrél °
di st urbance, a Br PEr Spngtd oRtRAtIcH: S, PoRteR A, €304, BELEN M npu, 455
e onase COmaAkbsRlL bRItnTY, YHE® ST bidia? HHEERENE 670 f by Ene
switch 6 is initiated and care is taken to ensure that
all adjustmenté remain unaltered until the next change of
head. The counter Z3 prevents é siglial change-over being
initiated by the'switch 6 as a result of a signal disturbance.
There is actually the possibility_thﬁt, as' a result of the
disturbance, a brief phase coincidence may be simulated
‘at the inputs of thé phase comparison stage Ph, thus
causing the switching ovei of the change-over switch 6.
The time constant of the RC network 28 and the final
value:of the counter Z3 are adapted to one another so that
the actuation of the change-over switch 6 after phase
adaptation of ™' and T2' is effected with.sufficient certainty
within the overlap time t41-t4 or t5-t6. In addition, means
may be provided which cauée_a COmpuISGry switching over
of the change-over switch 6 shortly before: the end of the
overlap time if'the.switching over ﬁas not'beén initiated
by the phase compérison stage Ph. _The switching over must
be effected then in any case because, without switching
over, the signal would drdp out at the end of the overlap'
time t1-t4.



The Iine\constant of the RC network 28 and the final value of the counter

Z3 alve adapted to one another so-that the actuation of the change-over Bz
switch 6 after phase adaptation of T1l' and T2' is effected with sufficie '
certainty within the overlap time t1-t4 or t5-t6. In addition, neans na

be provided which cause a conpul sory swijcfwng over of the. change-over
switch 6 shortly before the end of the overlap time if the sw tching over
has not been initiated by the phase conparison stage Ph. The sw tching over
must be effected then in any case because, without sw tching over, the

si gnal woul d drop ouSoﬂb-Eh&ﬂhﬁi(ﬂbﬁdﬁisﬂﬁﬁ|fﬁetéﬁrbhittﬂn figui%-ssﬂﬁﬂl

further details of the circuit in Figure 5 will be discussed with reference
to Figure 6. Thbeldisbussadsmmthnraﬁendnnqnwse%igurén68ynchronisn1mﬁth t he
rotation of the head wheel should lie in the first half of the overlap tine
t1-t4. Each | evel Thendieviedn tafansi tigns sof tthe nppledacasd anssanchwgniam

pul se as shown in Flgure 6 which sets the counter Z3 to "Q" |tage a in

Figure 6). | nwasHi hénr@§ﬁ§¥Q§tQﬂ«§hetﬂﬁﬁﬁéw%@¢%e§h2ﬂldt& Gnéﬂr benfirst
onl'y the phase BaLEeoRerhec STRRLELbigte v cvchagh LoEpLeErahedfioR nas
TROARAE Tt A R R RIS R M S R
phii? adaptat'OﬁighigubtwbiciFgégi thd counter 23 to "O" (voltage a in
) Figure 6). In addition care is taken, by ﬁhe puises 24,
to ensure that the flip-flop FF2 changes over with the correct
phase (voltage f) and thatlonly'the.phase-édjustﬂent.counter
%1 or 22 can ever_be stepped'on-which has to adapt the
signal of the new track to the signhl of the previous track
(voltage ¢1 or ¢2). So long as:the vbitage a in Figure 6
‘is at "O", the phaée.adaptation circuit is sctive. In
this time, the monostable multivib:atcr 29 can be-triggered,'
the counter Z3 receives counting pulses d and the flip-flop
FF1 is reset so that the voltage e is ™". The starting
position for the phase adapation counter 22 is "4" in the
example of Figure 5. In this position, only an inversion
of the signal T2 is effected through the exclusive OR-gate
25. During the further counting, the phase of T2' is
then.turned on through 45¢ per stage. Finally,,'with the
counter positian "1ﬁ,'the most favourable phaée adjustment
is reached. As a result of fluctuations in phase, a pulse'
may appear at the output of the monostable multivibrater 29
in this position before the countéijZB has :eachéd its final



this time, the nonostable nultivibrator 29 can be triggered, the counter Z3
receiyes counting pulses d and the flip-flop F1 is reset so that the e
voltage e is "1". The starting position for the phase adapation counter Z2/ ,
is "4" in the exanple of Figure 5. In this position, only an inversion o<i£;Y
the signal T2 is effected through the excfi§sive OR gate 25. During the
further counting, the phase of T2' is then turned on through 450 per stage.
Finally,, with the counter position "1" the nost favourable phase

adjustnment is re result of fluctuat S hase, ul se. m
appear at the out a% 8¢ tﬁg ﬁhﬁﬁs?éﬁ?@ &Heﬂﬂ“rﬂdlatlg*a% daptati %gs‘?ﬂ’%ﬂ ust
before the counte% h?% hed Its final -18- state. In this case,
a renewed phaseté éﬁgat ho re nmust be run through. After the voltage a

has gone to " -t he gﬁt gﬁbevw%@é' Q_r ?ta%rnqiog{c %doﬁétgﬁéé&gﬂﬂed '

and the counter Z3 ha retain i tS—post he' nk

pul se. The fli p-gdd Ppivid: ¥é§ﬂ£h29983n9$%r%gﬁggﬂ“ﬁﬁwcnl d' ﬂ@ec$¥5ter

resulting falling edge o e voltage e ¢

the actual swit ol eagves pethis itsn%sla)efdw lﬁiﬁﬂgﬁtﬁé’fﬁefw éfgse g ?ulse.

Wthout this delay.-in switching over, "a pulse mght still be re

the output of tIRherofDipabl nptm!xusbba 0d9 oWTe WitH Sife et {PUESESAY  The
with the switching over of the flip-flop FF2 and woul d then again activate

the phase adapt arésultingufallinghedgeoofd theu yolbuge @r@éﬂasu sthrdaghes.
Theng-gate 26 rﬁi;tgfap-flop FF2, the actual switching over of the signal
’
by the change-over switch 6. Without this delay in Switching
over, a pulse might still_be released at the output of the
mendstable multivibrator 29 more or less simultaneously'
with the switching over of the flif-flop FF2 and would then
again gctivate the phase'adaptation circuit. This could
- cause considerabie disturbances. The OR-gate 26 has the
effect that the switching over by the switch 6 only takes
place when ™' and T2' are at "O". With the change-over
&J‘ | switch used here, the changing over cannot cause any
disturbing switching pulse at this moment. During the next
change of head, that is to say with the rising edge of the-
pulse 24, the phase adaptation and change-over operation
takes place in a_corresponding.manner. | |
- The frequency of the change=Qvef'pﬁlses 30 (voltage c2
in Figure 6) is'substantialiy eqﬁal to the FM earrier
frequency. Thus ﬁith.a-frequency of the sound carrier
of 2 MHz, nearly 2000 phase adjustments can be checked or
an adjustment cycle of 8 or 16 different phase rotations.

can be run through about 100 or 50 times during an overlap



effecgt .that the switching over by the switch 6 only takes place when T11'
and T2" are at "0". Wth the change-over switch used here, the changing
over cannot cause any disturbing switching pulse at this nonent. Duri ng
t he next change of head, that is to say with the rising edge of the pul se
24, the phase adaptation and changeover osgration takes place in a
correspondi ng manner. The frequency of TheZcfMMange-over pul ses 30 (voltage
c2 in Figure 6) is substantially equal to the FMcarrier frequency. Thus
with a frequency of the sound carrier of 2 MHz, nearly 2000 phase

20 UL, ol Pk, STl e Yookl sl 5 fhors,

-19- ti fol %y ' | ,
(he phase coi nAHONRE § 458, Pho (FneRs apIAKInRLe Th BANRY sa A oty

29 is not triggHEdnBREHELE! duPhivIBrReair1P0Nd sOdt) & 1REYidd LuEd Pately

the counter. The conparatively long overlap tine is in any case sufficient
to find a favowtaltie weEhining dPethei colintdngy dimenidth tHe adowetdn Nty -
even in the event of disturbances. Patent Clains 1. A video recorder with
recordi ng of a soundfwarcompatdyivelyhlongs orerdapaitimendis!in byny vease deo
heads (1, 2) froma nagnetic tape (3), with an overlap tine, having a
change- over swisufifiadenki td £indcacfavouradbile soment:ifomdtha switehinge
soggg carrier (T) between the two video heads

over, with great certainty - even in the event of disturbances.

Patent Claims

1. A video recorder with recording of a sound carrier
(T) which is scanned slternately by two video heads (1, 2)
from a megnetic tape_(}); with an overlap time, having a

.change-over switch (6) which switches'over the sound channel

carrying the sound carrier (T) between the two video heads

(1, 2) during the overlap time (t1~t2, t3-t4#), characterised

g

in that the phase rélationshiﬁ between the sound carriers
(™M, T2) féd to the inputs of the change-over switch (6)
during the overlap time ($1-t2, t3-t4) is controlled by
a correcting condition (Us) so that both sound carriers
(1, T2) have substantislly the same phase at the moment
of switching over (5, t6).

2. A recorder as claimed in Claim 1, characterised
in that a controllable delay stage (5, 8) is connected
into the path of each of the two sound carriers (M, T2).

]

3. A recorder as claimed in Claim 2, characterised

————— — N —_

in that the correcting condition (Us) is obtained in a phase



t he change-over switch (6) during the overlap ti
controlled by a correcting condition (Us) so that both soufid tartiers (TI
T2) have substantially the same phase at bhe nonent of switching over (t5,
t6). 2. Arecorder as clained in Clalml characterised in that a

control |l able delay stage (5, 8) is connected into the path of each of the
two sound carriers (T1l, T2). 3. Arecorder as climed in Claim 2,

.characteri sedgiipe! b3t 1 s £Orrse1aps andhel @h -dve10 bl Sl %o acah§§e
-19- time of | ma. Del ays in the change-over pul ses 30 occur, however,

the phase coi hewéwegs, if tHeaphasat caﬁneuarenwdmmmmeswufacbonyor

29 is not triggered imediately at the beginning of the counting tine of

the counter. 3hd momostdblel sulbiyidratoap 29 ns imot triggersd tmhédiately

to find a favourable nonent for the switching over, with great certainty -

even in the eadnthef beginningces. thet countiingntime of i the counters with

recording of a sound carrier ("é’% which is scanned alternately by two video
13

heads (1, 2) from Fhmpruparabpeely) lopg Wvﬁ]tﬂlérﬁ%tiieinmynﬁaﬁe
change-over sw tc V\/m ch tches over e soun ann car t he
sound carri er SEFf qﬁélt h%f’\é\%oa ?&38“?@5’@ (npmeg ?h%w%gﬁﬂgﬁg

t'E-E (t1-t2, to%etr.'d;) wit argaxgetaé éggtainty - even in the event of disturbances...

(1, f2) durlngthe overlap time (t1-t2, t3-t4), c ﬂﬁjlerlsedlnthat t he :

phase rel ationshi p between the sound carriers (Tl l’ﬂ"’“ﬂmﬂml nput s OU.:

Patent Claims

1. A video recorder with recording of a sound carrier
(T) which is scanned alternately by two video heads (1, 2)
from a magnetic tape (3), with an overlap time, having a
.change-over switch (6) which switches ove_'r the sound channel

carrying the sound carrier (T) between the two video heads

(1, 2) during the overiap time (t1-t2, t3-t4), characterised
v§or in that the phaée relationship between the sound carriers
(™M, T2) fed to the inputs'of the change-over switch (6)
"during the overlap time (t1-t2, t3-t4) is controlled by
a correcting condition (Us) so that both sound carriers
. (M, T2) have substantially the same phase at the moment
of switching over (%5, gs).

2. A recorder as claimed in Claim 1, characterised

in that a controllable delay stage (5, 8) is connected
into the path of each of the two sound carriers (™M, T2).

1

3, A recorder as claimed in Claim 2, characterised

in that the correcting condition (Us) is obtained in a phase



in that the phase rel ationship between the sound cé??TEFE‘(TT**T?}—%ed to

t he i+puts of the change-over switch (6) during the tl t2,
t3-t%y is controlled by a correcting condition (Us) m,

nd D\
carriers (Tl; T2) have substantially the same phase a MM A
switching over (t5, t6). 2. A recorder asgaeuned in aim1, characteris&gr'
in that a controllable delay stage (5, 8) s connected into the path of

each of the two sound carriers (T1l, T2). 3. A recorder as clainmed in Caim

2, characterised in that the correcting condition (Us) is obtained in a

phase  corpar | cempar-gen( Ehgeotneg! ebnnddti 8 e Sitpies U6k ynat age

(5, 8. 4. Arecorder as clained in aim2, characterised’in that

delay tines of tdelayplavagea(ss 8. 8) are controlled at fixed val ues

outside the overlap tinmes (tl-t2, t3-t4). 5. Arecorder as clained in
claim1, characterised in that the phase is controlled of that sound

carrier (TI, T2) the4sc&nnqurdarwn5cnLuﬁme&ninraiaini2# c¢heracberipedi in
(t1-t2, t3- t4) . Arecorder as claimed in Claiml, characterised In a

the change- over Qﬂlc‘l’h? 6991§Ya§ﬁ-m8§e9feéibl¢ GeayatageesEs c Bhcavence is

reached between the twg g ﬁirrlers T1, T2). 7. A recorder as clained
in daimi1, charsR@¥reil xedn ¥ Pe@ﬁmﬁ§4ﬁnﬁQQ|QﬂP¥1£Q timesn(ty=et2,

through. t3-t4).

b

o 5. A recorder as claimed in “laim 1, characterised
in that the ph;se is controlled of that sound carrier
(M, T2), the scanning of which ends at the end of the
overlap time (%1-t2, t3-t4).

6. A pecorder as claimed in vlaim_‘!,'ch_aracte‘z?ised

_in that the change-over switch (6) is actuated each time
when phase coincidence is reached between the two sound

carriers (T4, 12).

~ : 7. A recorder as claimed in Ylaim 1, characterised

in that the correcting condition (UB) is conveyed through
an integrating element (15, 16).

8. A recorder as claimed in “laim 1, characterised

in that the correcting condition (Us) is obtained from

an additionally recorded pilot carrier, by phase comparison.

9. A recorder as claimed in Claim 8, characterised
in that the freguency of the pilot carrier is lower than

the frequency of the sound carrier (T).



D)

an |ntegrat|ng el ement (15, 16). 8. A recorder as—ekafﬁed—rn—fTaTﬁTI‘ '
characterised in that the correcting condition (Us) is obt C”CJ
additionally recorded pilot carrier, by phase: conp ﬁ“jgﬂgdi\ der as
claimed in daim8, characterised in that the freq

carrier is lower than the frequency of the sound carrler (T) - 21 -
A recorder as Clainmed in aim8 or 9, chaPdcterised in that a recorded

chrom nance carrier is used as pilot carrier. 11. A recorder as clainmed in -
Claim8, characterised in that the pilot carrier is recorded each tinme with

ac clained in O ai m 0L AU EE SR, BLATRe, 3#&%@% oo G ﬁ;ﬁazﬁgégféisea
{hr ough a Bﬁaiiﬁﬁiﬁ fzﬁé‘}@%ﬂ% EOR4REERS, cavarLer i Bmad, 58 Pilot

different discregf :#es ( Q- B) and is fed, together with the sound
carrier (TI) fronlt Irst head (1) to a phase conpari son stage (ph), the
out put vol tage of mhlch when there is sufficient phase coi nci dence between

the sound carriers supp) | glpeséP@er! B8 S18RmBY $heR13AN &) @h&&ﬁ%d

shifter (20b) and initiates the actuation of thé change-oVve

(Figure 3). 13. ik rtleat dghie apiloti gafriorCiai Fetdrdedneadre HisRy wity hat
the val ues of the pnhase shifter (20) extend over a

4 increased amplitude during the overlap time (t1-t2, t3-t4).

12. A recorder as claimed in Claim 1, characterised

in that during the overlgp time (t1-t4), the sound carrier
(T2) from the second head (2) is con#eyed through a phase
shifter (20b) which is switched over cyclically to dirferent
discrete values (@ 1- < 8) and is fed, together with the
sound carrier (M) from the first head (1) to a phase
‘comparison stﬁge (ph), the output voltage of which, when
there is sufficient phase coincidence between the sound
no; ' carriers supplied, stops the step-by-step action of the
' phase shifter (20b) and initiates the actuation of the
change—ovér switch (6) (Figure 3).

13. A recorder as claimed in Claim 12, characterised
in that the values of_the.phaae shifter (20) extend over a
range of about 360° of the éound-carrier'periodﬁ(m),
(Figure 3). | |

14, A recorder as claimed in Claim 22, characterised
in that the various values (g 2- ¢ 8)'of the phase shifter
(20) :have: a spacing of about 45° for the period of the

sound carrier (T) Figure 3).



range of about [err] of the sound-carrier period (T Flgure
recorder “as clained in Caim22, characterised in m val ues f<
(@Q@- @) of the phase shifter 4 (20) have a spaci ﬂ? the ¢/
period of the sound carrier (T) Figure 3). -22- 15. °A Fecmr

claimed in Caim112 or 13, characterised %@ that the phase shifter (20)
contains a delay network with n taps which are connected cyclically in
succession to the input of an inverter (25) which is switched on and off
cyclically so that this delivers, at the output, the sound carriers (T) in
succession with 2n diqfef erprﬁemmglélgmedqucgaih 186 orAM3cor der as
claimed in daim12, characterised in that the phase conpari son stage (Ph) .

is formed by ancmﬁmma&gmecme)tna phaseSshifEerA(C0Jocdatains a
claimed in Caim22, characterised in that delay neans (Z3, FF1l) are

provi ded whi ch ﬂa&ayﬂneuﬁdnknwituunttmpacwhichoarefcbhaecmaﬂgeymkicai&xch

(6) is only effected when it is guaranteed that the phase coi nci dene has

not been sinul adad sweeesmian &b sthe bimpet o8 an dsverter £25J ahish iis

Claim 27, characterised in that the phase adjustnment cycle can_be run

through repeat e@witsded omanhiobh @vclmaﬁlaxnge that” Fhiscdeldyversy, at

recorder as clainmed in Caim1l2, characterised
the output, the. ‘'sound carriers (?) in succession with 2n

L« ' aifferent phase.positions (Figure 5).

16. A recorder as claimed in Claim 12, characterised

in that the phase comparison stage (Ph) is formed by an
exclusive OR-gate (27) (Figure 5).

17. A recorder as claiﬁed in Claim 22, characterised
in that delay means (%3, FF) are provided which have the
" effect that the actuation of the change-over switch (6)
is only effected when it is guaranteed that the phase coincids:

has not been simulated by a brief disturbance.

18. A recorder as claimed in Claim 27, characterised

in that the phase adjustment cycle can be run through
repeatedly before actuation of the change-over switch (6).

19. A recorder as claimed in Claim 12, characterised

ig_gggg a forced actuation of the change-over switch (6)
is errected shortiy before the end of the overlap time
(t1-t4) if the phase comparison stage (Ph) has not
initinted any suﬁmhing over.




in that a forced actuation of the change-over sw-t 'S effected

shortily before the end of the overlap tine (t1-t4) | ari son
stagd~(Ph) has not initiated any switching over. m“mmﬁﬂm‘ﬂ!‘ﬁ vi deo /™
recorder with recording of a sound carrier (T) whi . uced on a [/ \
magnetic tape (3) with an overltap tine, ernately by two video heads (1,27
2), conprising a change-over switch (6)” whfch switches over the sound

channel transmitting the sound carrier (T) between the two video heads (1,

2) during the overlap time (t1-t2, t3-t4), characterised in that the phase

rel ati onshi p begygemgt he sound carriers (T1, T2) applied to the inputs of
t he change- over=swrtth (6) is controlled during the overlap tinme (tl-t2,

T e s R R

char act ori sed i KEdnabikn,de, peniathded 65 5, Alaief) ey epg, (23| Wi on

Pecorder as ol 2 RESIRR°tines, SIvEHUbe £RTEy Cedo (FiapdThoads (15 25 comprisin
Vo the outpuls o CRRSERcRyel BUAYTIE' (GP WELER ok Rt oRER"BTel ! She” FORAA Yhannel
Clai m 2, charactgahsfd titing dhe oWl VadiiE8F 0h)tbetdekaY theads® Hded

ar? : heads (1, 2) during tﬁe overlap time (t1-t2, t3-t4),
> characterised in-that the phase relationship between the
sound carriers (T, T2) applied to the inputs of the change-
over switch (6) is controlled during the overlap time (t1-t2,
t3-t4) by an actuating variable (Us) in such a manner that
the two sound carriers (M, T2) have substantia11y the same

phase at the moment of switching over (t5, t6).

2. A video recorder as claimed in CIaim'4, characterised
in that a delay stage (5, 7) which can be controlled is
provided in the paths of the two sound carriers (™M, T2).

3. A video reéordgr a8 clasimed in Claim 2, characterised
in that the actuatihg variable (Us) is obfained in a comparisor
stage for phases (12) connected to the outputs of the deiay
stage (5, 8). '

4, A video recorder as claimed in Claim 2, characterised
in that the delay times of the delay stages (5, 8) are
forced to fixed values outside the overlap time (t1-t2,t3-t4).

L]

5. A video recorder as claimed in Claim 1, characterised

in that the. phase is controlled of the sound carrier (™M, T2)



forced to fixed values outside the overlap tine (t vi deo
recogger .as claimed in daim1l, characterised in tha“mmm Rm‘s\“\
control | ed of the sound carrier (T, T2) - 24- |sn of whic
ends at the end of the overlap tinme (t1-t2, t3-t4). 6. A video recorder 5{22‘
claimed in daim1l, characterised in that ége change-over switch (6) is (27
actuat ed each tine when phase equality is reached between the two sound
carriers (Tl, T2). 7. A video recorder as claimed in Claim1, characterised
in that the actuating vari abl e (Us) passes through an integrating el ement

(15, 16). 8. A theéeweprodulsyiocrs of alitéhi endbaa® theCbafdaeirethee dvietrildint

the actuating variable (Us) is obtained by a phase conparison with a pilot
carrier recorde&iaﬁd@ﬁmmtﬂJ3&34%4)\V|deo recorder as clainmed in daimS8,
characterised in that the frequency of the pilot carrier is lower than the
frequency of the sound carrier (T). 10. A video recorder as clained in
Claim8 or 9, characﬁen&yﬁidqp tregorden ces delatnedninafieimariyi eharaatarised

as pilot carrier |de recorder. as cl ai im8, characterised
in that the pil d® % ] PR AL Eehe n?@ﬁriﬁgaﬁﬁ§a§9§rB&ﬁhnﬁﬁ@e
8 5 S T A B e e
sound carrier (™M, T2).
Y . | .
- 7. A video recorder as claimed in Claim 1, characterised
in that the acéuatiﬁg variasble (Us) passes through an
integrating element (15, 16).
8. A video recorder as claimed in Claim 1, chéracterised'
in that the actuating variable (Us) is obtained by a phase
.comparison with a pilot carrier recorded additionally.
9. A video recorder as claimed in Claim 8, characterised
in that the frequency of the pilot carrier is lower than the
N frequéncy'of the sound carrier (T).

10. A video recorder as claimed in “laim 8 or 9,
characterised in that a recorded chrominance carrier is used

as pilot carrier.

11. A video recorder as claimed in Claim 8, characterised
in that the pilot carrier is recorded egch time during the
overlap time (t1-%t2, t3-t4) with an increased amplitude.

12. A video recorder as claimed in Claim 1, characterised

in that, during the overlap time-(ti-t4), the sound carrier



-

-25--originating fromthe second head (2)enters a”ﬁﬁ5§€7T6Fafrbn el enent

(20b)gswi .t ched cyclically to different discrete val ““tﬁ“ﬁnd is A
transmtted, at the same tinme as the sound carrier m““\m“ st head) D)
(1), to a phase conparison stage (Ph), the output vOhlage of "hi*ch, in th Z
event of a sufficient identity of phase g% the sound carrier

i nt roduced. , ensures the stopping of the eration of the phase rotation

el enent (20b) and initiates the ‘actuation of the change-over switch (6)

(Figure 3). 13. A video recorder as clained in Caim1l2, characterised in

t hat the val ueg3fpst tehho 2 N

3600 of the soﬁ’n _géﬁ%%?;géﬂgd@?% Q?E%)ggregb%i Q?g%ﬁ%%g%%&r der asion

claimed in d aiemeh%ntﬂ@w) edv£66ned E£Halikhe1y fteratretdnteaisdddte Q 8)

of the phase rotation elenent (20) have a spacing of about 45 for the sound
carrier periodvigDudd i @@ e13)§ 8% addvidesransaitted]s ot AHE Gdne Etmen 12
or 13, characterised in that the phase rotation elenent (20) conprises a
del ay el enent lsvithe sdwapd ednrrribernr ¢Tddnfromedhey fliretl headnEl Bfterat he
other, to the input of an inverter (25). started and stopped cyclically in
such a manner hase tcarpanisensetages(Pb)y, the ouspudk pnl tage abdwhilch,
carriers (T) with 2n different phase gositions (Fiqyre 5). '

in the event of a sufficient identity of phase of the sound

;%; carrier introduced,ensures the stopping of the operation

of the phase rotation element (20b) and initiates the actuation

of the change-over switch (6) (Figure'B).

13, A video recorder as claimed in Claim 12, characterised
in. that the values of the phase rotation element (20) cover
~a zone of »bout 360° of the sound-carrier period (T) (Figure 3)

~14. A video recorder as claimed in Vlaim 12, characterised
in that the different wvalues ( ¥ 1- 4 8) of the phase rotation
element (20) have a spacing of about 45° for the sound=

carrier_peridd (1) (Figure 3).

15. A video recorder as claimed in Claim 12 of 13,
characterised.in that the phase rotation element (20)
comprises a delay element having n taps which are connected
cyclically, one after the other, to the input of an inverter
(25) started snd stopped cyclically in such a manner that
it delivers succéssively, at its output, the sound carriers

(T) with 2n different phase positions (Figure 5).



-

- 26;~ 16. A video recorder as clainmed in Cl ai m 12,—cfaracteri sed in that
t he ‘phase conpari son stage (Ph) consists of an exclu ﬁ“‘&“‘ e~
A vi 0®0 recorder as clainmed in Claim12, characteris mﬂ‘c\ “ means W(.
(Z3, FFl1l) are. provided which cause the actuation of. t hamge® over “swi t ch ")
(6) to be effected only when it has beemgscertained that the coincidence “
of phase has not been inpaired by a disturbance of short duration. 18. A
video recorder as clainmed in Clainl7 characterised in that the phase
adj ustment cycle can be effected several times before the actuation of the
change-over switch 46). A19iddovirdeordeoradericlanimddiiedClain] 942 (0 dRaracterised
characterised in that, shortly before the end of the overlap tine (t1l-t4),
an aut omati c dm uthabtntbé phasehaoppamiaons\dtiage ((Dhpocensisbenof henphase
conpari son stage (Ph) has not initiated any switching over. Figure 3 Logic
from Servo Fi erelwsivenOR gatet (87)4 1 out of 4 from2 fromservo Start
17. A video recorder as claimed in Claim 12, characterised
in that delay means (23, FF1) are provided which cguse the
actuation of the change-over switch (6) to be effected
&vf only when it has been agscertained that the coincidence
of phase has not been impaired by a disturbance of short

duration.

18. A video recorder as claimed in Claim 17 characterised
in that the phase adjustment cycle can be effected several

times before the actuation of the change-over switch (6).

19. A video recorder as claimed in Claim 12, characterised-
in that, shortly before the end of the overlsp time (t1-t4),
« an automatic actuation of the'change-over sﬁitch (6) occurs
when the phase comparison stage (Ph) has not initiated

any switching over.

Figure
Logic
from Servo
Figure 5
from 1
1 out of &4 .
1 out of 4
from 2

. from servo
Start
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