The fnvention starts froma nmethod of recording a signal in accordance with

the preanble to aiml1l. Such a nethod is known through |IBM TDB, Vol une 22,
Caper  in'the presertity s¥enkifar SR8 T AH & Chalhb AP BRIt
solution, only &% 0gUPy OB e+ BLkR ni&p%%&’ %cﬂfl%rseunia

NO. 4 Septenber 1979, pages 1714-1716. For the recording of broadband

signal s such as an anal ogue or digital picture-signal;:a digital sound AL
signal and ot her broadbahd data signals f{ exarrpl e, W|th only one scanfi .
el emenfin contact with the tape at. a time, @A high scanning speed is

needed, that is to say relative speed between the scanning el enent, for

order of magnitualesignad0dncacperdsecenwiin the pneam]bledbd rCresime s al

recordi ng which 4 a o.?ﬁé rdi ng, the
signal is recor dge‘?icwsfﬁégglgg %ﬁl%ﬁbg{} fgné‘oq{@ Ealn al |y per p?%gl cular tQ
the edge of a nmdfhettc Sepyenben 1979, croges h'b71‘é'c'b71ﬁng and scanning are
effected with a rot athiQtBSaf:'e&\Gf&in bfr %ﬁﬁ@éﬁdkiﬁnéﬁﬂ%chagﬁ' nst
whi ch head wheel thenﬁoncave urve

Ibi nes of ? tel evdigmul pindt UtEeﬁaBerdbﬁndr dxbnsimneals andtﬁvhm@ %é gck y,
ecause of its Lt onetrica 0 wi dt e tape
so that repeat eiﬁi&/ﬂ P'n&n%v%?&%éfﬂg ﬁl%@%ﬂqé n’is“o‘?‘”f aactif( ‘Tlé’%ngi’gssary
during one franeiagen ad:oacaihed achighl scemidugngsp&éﬁa iss glwldsedar thatcorded

al ong tracks whi d I t a |1
~ang| g of about rﬁ" *fe“sggcrgﬂtﬂf@ %%éé?d B%ase georret rica ]%Eetr?é?ﬁ H?
porticon of traclom exsmpilet @ nagnetie hesd,ednd dheainpearddag Eéd-’mmorded

on such a porti gpofexahptl £hsEwétc tape. In the present-day
| video recorder, this scanning speed is of the order
of magnitude of 300 cm per second.

In the so~called transversal recording which is
used in particular for professional video recording,
the signal is recorded in tracks which extend sub-
stantially perpendicular tq the edge of a maegnetic tape.
In this casse, the recording and scanning are effected
with 3 rotating head wheel with & 'plurality of heads,
against which head wheel the concavely curved tape
is applied. With this solution, only a relatively
short signal component of, for exsample, 16 lines of
a television picture can be recorded on one transverse
track because of its short geometrical length (equal
to the width of the tape), 80 that repeated switching
over between portions of track is necessary during one

frame.
In so-called helical recording, the signals are
recorded slong tracks which extend obliquely to the
edge of the tape at & small angle of about 6-7°.
Because of the increased geometrical length of a portion




obl kquely to the edge of the tape. This solution is used in particular
for consuner video recorders. The known sol utions have vari ous

rdi sadvantages in the recording of digital signals, particularly of a
‘digital video signal. Video recorders nust, for exanple, render possib
"speci al nodes of operatiron, so-called trick nbdes, such as picture sear
dubbi ;and the like for exanple. The rea2i<ation of such trick npdes

t 0" consi derabl e special problems in the recording of digital si gnal s.

the one hand, a dlﬁhqh pi cture signal nust, in prlnCég be segment ed
a greater. ext entobhignekyatal thecedggnel theivepene r Shdsdisedntdom i

relation to the pad® iﬁaﬁkrffeﬁié‘r fo%éﬁ%@éﬁeﬁi&éadrehﬁﬁdb&% ly sinple
sol uti ons known from he ecor an .anal ogue, si arch as the

traversi ng of the vi GWBV%?g%.kﬂQﬁeﬂ?Y? riey kaléﬁ Ve Yaessi ct ure
search for exanmire, tipe Onecumsﬂgl of digigpl heigeadsdi pgreficaldirdiyt al

signal. Such spegia ne better net, particularly in the
case of a dlgltafé +g ggfeég Yﬂ%é% %Hﬂgﬁbthod described at the begi nni ng
with a recordi ng pattéidednreterdersnmisth) obks. examples zepderepoissiibdef or

this that the b 41 h8&s O$ftéF%£%EE¢? Sﬁﬁﬁﬁgiféddtiiﬁk? gggrpendlcular

or nearly perpendicular to th dn is _not

met without nor SUEd &% RictRrefseanah ngil&bjs‘!&c%%@ Vhep&?kieoﬁ§ro#ﬁamﬂéﬁ in
t he | ongi t udi nalpy rﬁ@élﬂﬂaﬂoﬁf@f tm ase1d16 ni&‘}@slsﬁe&&st (1) ‘é@&h‘iﬂ'é%%le
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analogue signal during the recording, even in relation

to the same track length. On the other hand, the

really simple solutions known from the recording of

an gnalogue signal, such as the traversing of the

video head over s plurality of tracks during the

picture search for example, prove unusable during the

recording of & digital signal.

Such special requirements can be better met,
particularly in the case of a digital signal, by the
known method described at the beginning with a recording
pattern in the form of blocks. It is a prerequlsite
~ for this that the boundary lines of the blocks should be

directed perpendicular or nesrly perpendicular to the
edge of the medium. This condition is not met without
more ado since an offsetting of successive portions
of track in the longitudinal direction of the tape
occurs because of the continuous movement of the taye
in its longitudinal direction.

It is the object of the invention to develop
the known method further so that the offsetting of
successive portions of track, caused in itself by the




directed approxi mately perpendicular to the edge of the nmedium This
problemis solved by the invention given in Caim1l. Advant ageous furt her

develwopnents of the invention are given in the sub-clainms. A nmethod using &
recotding in the formof blocks is also knowmn (GB-PS 1 476 819) wherein
tape executes a continuols novenent in the'longitudinal direction and the

rotatihg;head wheel round which the tape-i § wrapped executes a slow *

reci procati ng novenent transversely to the longitudinal direction of th

tape. There, however, no steps are taken to conpensate the offsetting o it
adj acent porti chbregted approxinmatédygpe rpedidisulday dot ithe eligehefmttieu
caused by the | {ixdi nal novenent of the tape. The boundary |ines of
the bl ocks therefore lie at _an angl e obliquely to the edge of the magnetic
tape. Through the sofhk§ dAroRkam omgsvbveaebww&m dlonentipnbgimaary |ines

of the bl ocks fo nerhih rect eohm:w&@é6uba&'u9ﬁ:hé§-babee%ghkﬁt8%PEEHBCU' ar
to the edge of fhe nedi t which are

um_the fol | pw advant ges resu _
particul arly ef¥&ein Qnﬁﬁ%uﬁ%WﬁPriﬁoFanaugrc d%§ict al picture signal. A
pi cture search is rGhdehbdﬁuEﬂﬂ@Eawréhonﬂihgainhehaeﬂdbhubﬁ b?beﬁs g
necessary on mgro ' t r [ The rec [ of the soun
si gnal cgn be e]f% eﬁ%%ﬁ% o@ﬁ’ﬁmﬁtﬁgzgﬁggnwgfggfﬁg g%grgggear ea in such
a manner that téxeqies) ssicpmdiinoushemovenedtdinr sheodiongiitudinatased
separately fomime gt Wi S Ao edeiag AEBR! Ueb? baRaPRRELR! Ene The

i
recordi ng and reproduction are posslble ot h rectrons ravel of the
recordi ng nedi (iiPe 18 Inapped exaciteRchaflom reeiprecating greveneatum

al serresul t's. Wridhdveassdlyuticd IaC Qs 'ud Onh 1ea i PEEBLbRNo 1 t ige DEABKS
each consisti ngl‘hoefrea, %lo%lre%lell:[,y noc;c Oerxgé ngs'e taken to compensate the
offsetting of adjacent portions of track in the longi-
tudinal direction of the medium caused by the longitudinal
movement of the tape. The boundary lines of the
blocks therefore lie at an angle obliquely to the
edge of the magnetic tape.

Through the solution according to the invention
with boundary lines of the blocks formed directed
perpendicular or substantially perpendicular to the
edge of the medium, the following advantages result
which are particularly effective during the recording

W of a digital picture signal.

A picture search is rendered possible without
heavy expenditure being necessary on micromechanics
for the tracking. The recording of the sound siznal
can be effected with optimum utilization of the storage
srea in such a manner that the sound signal ¢an be
recorded, reproduced and erased separately from the
picture signal and so dubbing is also possible. The
recording and reproduction are possible in both directions

of travel of the recording medium. A simple loading
_ /dechanism for the recording medium also results.

(o %}4% X2\  With the solution according to the invention,

{?j %9“§%$ﬁ9 £E§ blocks, each consisting of a plurality of portions

~.
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of §rack, occupy substantially rectangular areas on the nedium which areas
.are bounded by lines which are substantially parallel and substantially
per pendi cul ar to the edge of the support. These bl ocks occupyi ng
subsiantially rectangul ar areas are thus arranged on the magnetic tape
follow ng one another in a matrix- |ike Fanner in the | ongitudina

di rect,i on. At the sane tine preferably no gap is provi ded between
succesSive bl ocks or between tracks |ying parallel and adjacent to one

another, thus Pgr! 888101 dooliy |dbiaditdanly eI deddicon

‘longi tudi nal direction,of the medi umnerge | nto one ang;her w t hout a gaf

or overlap one YR8t Redium,Twaich @ress @Te bowrdede by didted WhEeRh nar ked
by a begi nni ng anésgubBdaatield yowerallelNend subztsetialle parpéndicaiar

track |ying parall Si b i,de transversel y,.to t | Qngi t.udin
-direction of thgonghFuﬁgggn%gzt%@pgngﬁﬁ%‘ronﬁ@ﬁ ea%iﬂﬁggﬂﬁ§kﬂgi§9§

di fferent azi mshbahghbialllye neetendiulgrandesspaagudhiuen srrangddrem| y
effected with | ' o, [ Al f s yhich a
ol ural ity of helil hAghsEde 838 o1ToRipl VRS Sroiily ol MGttty The
nmagneti c tape atike magneroin)gher dongldmdiasli digeckHi®tvanndt the the

| ongi t udi nal dié@ﬁéiQﬂmepr@?eE%&nﬁthﬁ e 18X peded dedb Yetidett | successive

transversely tao the axis of the cylinder hus, in_contrast to, helical
recording, it igiﬂﬁksiHEIgﬁéﬂePH €P§g?043§83tP???lieahﬁﬁafﬁéh%ﬁf%ﬁges of

tge nagnetiﬁ t ape ohuaaaohherqnﬁmpg @b&m&onsdEMi$ra@kuﬂwmmgwnnéfhnhde
Terine i n one Bh-EEARE" Bk khectorbtena iRy aifee i R Y il “VS
expendi ture formehgegintiongnef anledhexpwishduthe gaguoreomenlamenealing the
‘accuracy of the,giiALRg of phbe ;hae ofke 0! $2abRIWTed prET@RANF &idh Pe
-arranged at the circunterence
marked by a beginning pulse and an end pulse. Never-
theless, the portions of track lying parallel side by
side transversely to the longitudinal direction of the
medium can be separated from one another because of
different azimuth angles. '

The recording and reproduction is preferably
effected with a cylindrical head drum over the circum-
ference of which & plurality of heads are distributed.
The head drum is wrapped round by the magnetic tape
at an angle of 180° for example, in such a manner that

Y the longitudinal direction of the magnetic tape extends
substantially transversely to the axis of the cylinder,
thus, in contrast to helical recording, it is not inclined
in relation to this. Thus the two edges of the
magnetic tape zlways lie on one plane. This solution
has the advantage that, in contrast to helical recording,
the magnetic tape always remains in one plane and
parallel to the winding axis, and that the expenditure

the guiding of the tape and the requirements
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k¢ heads can be arranged at the circumference
ating head drum. It is also possible to



of a rotating head drum It is also possible to arrange the heads on a
rotati ng head wheel - di sc which is between two fixed cylinders coaxial wtl
one another and with the head wheel disc. Wth this solution, the
frlctlon between the head wheel and the nagnetic tape, and the inert mag
of the rotating parts are reduced in conparison wth the case where the
whol e .head drumrotates. In order that thé tracks may be recorded side
si"de transversely to the direction of the tape, the head wheel is
conti nuously adgusted in the direction of its axis, that .is to say,
“glv?r‘%bng th

transversely t o8FFRREBNERS URPAAP an 8¢ miodie Hme thead gtheelc QQﬁk
scanni ng oper at i@ﬂbetwé@n atweSiked! BS1INAd ¥ T oxild1AGH t1 dnien anciheght | y

i nclined p05|t|o tive to t f t he t are uI f the
matrix-1ike arr&fg Yiﬁh thg hHea %d@EFgﬁe TR ngaﬁﬁglAiéﬁh QJLs’can only
certain regi onstbé MMmc&eWeeppthprM&ﬁ athesrlatendn thie uﬂagnleﬁngb of

vertical adj ust{;%% Oén(i h@h@eflge%? Estsr o Ptjlo\%atﬁnglgan?f{]egfeon of the

t ape. I ndivid I ons” of ow 0on
transversel y toredueced riet¢omparison Wéﬁél ﬁhﬁ/ cane whexrse Sdet ¥hel® 1 ferent

signal s which af&ad NgRRENGEEtEE, ONe anot her, such as a plcture si gnal,
various sound signals and contro| nal s for exanp r.esu t of t he

fact that the portioFs ¥dex a@ka?l'@hguﬁm élqyybﬁall'&lcpéﬁ% dge of
t he tape, var|qyﬁdée@ﬁuﬁkﬁbgn@mmlsocenebalgemmﬁmm.Qalwﬁesep@eataﬁeand be
%ﬁ."é"ii’iﬁdaZSF. 284 et £ U CEoR P TARE R AEARR dho oS, fiRectdsd ) o7
l e for seamﬁh1t8raxxsmaﬁhntnr$ tobedyrdmansverse 1yntentihen, t he
nagnetic tape i fof LEQILGH OH ANEE 6 POhY o2lthe et} tape during the
scanning operation. As a result, the portions. of
track are in a slightly inclined position relative to the
edge of the tape.
As @ result of the matrix-like arrangement, it
is possible, during the scanning, to scan only certain
regions of each block by apbropriate alteration of the
‘range of vertical adjustment of the head wheel transversely
to the direction of the tape. Individual regions
of a block, which follow one another transversely
to the direction of the tape, may therefore contain
different signals which are independent of one another,
\vj such as a picture signal, various sound signals and
control signals for example. As a result of the
fact that the portions of track lie substantially
parallel to the edge of the tape, various recorded
signals can be geometrically separated and be reproduced
separately from one another, in contrast to helical
recording. This also applies to tape speeds which
differ from the normal speed, for example for search.
In ope-form of embodiment of the invention, the




I n the manner described and is scanneéd accordingly. As a result of this
solution, a so-called reversible -6- cassette is rendered possible with
whi ch, during one scanning operation, only half the width of the magnetig
tape and, after reversal of the cassette, the other half is recorded or
scanned each tinme. * The nagnetic tape y, however, also be recorded q
conpati bly with signals at a relatively high data rate, such as a

hi gh-definition television signal (HDTV) for exanple, using both

hal f-tracks of the Liahe u | ' ﬁf&%? | fd
exanpl e. . Duri ngattar%e recggd%nh\ﬁ%weﬁf%ﬁﬁn%g%ggd ort {:)%B%fe track
cont ai ns about sEaamMiRe;Opg A Ly Y inalh g widtkh ab ghmg@ssrp%tiw ock.
Tor oxanpl e 4. B B e D e S by
. s r blogk is prefera

al so an even nﬁ‘ﬁﬂ-;r%'én&'ei%rpﬁdt pr‘?é‘ W# ?‘Pa%li’fﬁﬁee' of @Wﬁ%tf% 1,)(;00.
I n orggr to redd;ia@e. wagy ,C bows welrlgf lm.tsmt &e argoorded ppuds Dnsompat iy, the
recording in adj,acent. i Qs _of  tr r t

G T rerentt y i netrod bl A% o0 el ey MM dka Foad Bl "dd 1
case, portionsaohighadiefinitdoed tedewistion signak hGDTV) tfor |ompiplel na
Gevel opment . of SEAEE Sotfy a1 2eL3aER DT Ll MUDE wlVIE DAY oddththg, 11 0C"

devel opment of "the™i nvention, a a g, a
so-cal | ed DTF epp¥amsc workirgrdn pamadLlelnsdhomRXaNRM |y be provi ded

whereby the bead ispariays the] velcRtdimgtictels teldvinivy tdpghdl, tamrk,
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nunberi ng, is to say about 16 images per block. The number
of heads disposed on the head drum is preferably an
even number, for example 4. The number of portions
of track per block is preferably &lso an even number
and is in the order of magnitude of some 100s to 1,000.
In order to reduce the crosstalk between adjacent '
portions of track, the recording in adjacent portions
of track is preferably effected with differently
inclined azimuth angles, for example +6° and -6°.
In this case, portions of track situated one behind the
other in the longitudinal direction of the tape have
the same azimuth angle.

N According to a further development of the invention,
a device for sutomatic track following, & so-called
DTF (Dynamic Track Following), may additionally be
provided whereby the head is always adjusted precisely
to the portion of track, particularly at the end of
a portion of track. .
The individual blocks are preferably provided




'so fhat a specific block can be reached in search operation and if
necessary be erased, corrected or replaced by o er signal contents. The
i nveption is explained belowwith reference to the draw ng. In Fi gur
1 shows the arrangenment of the portions of track on half the width of a
magneti c tape, Figure 2:shows an enlarged illustration of the portions: of
track @ecording to Figure 1, Figure 3 sh&s-t he coordination of the
magnetic tape with a head drum carrying the heads, Figure 4 shows the
course of the record%& ith.reference to an le with 4 heads

in ti W X

and four portions of %QEP ﬂeg%SV@c he roangemant réggwﬁp¥tﬁﬁp$e%ﬁ and
tﬂe di rﬁct i on obreckabnohadf the kddtharof isn Iﬂdg%hm ﬁap@ptmn, Fi ﬁure 5
shows the course in tj cgording to Figure r..the case re the
direction of the tapgiggé% naﬁPR'% &% 351%1 egdf %u%%taf%e?én&%re
opposi tely direpoetiioRsgofe teaskonecanddng dat Higurexp) anati on of the
angl es occurring in ki Sz4 o] h >t ol ' %?ﬂﬁ lity of
portions of track peFEI""qu(E)"gk5 EPSH%e%%IES%g%@H[ﬁ&#% é{}ie%p% oty{‘%e head
wheel , Figure sta8R8w¥ifhsachesd SRuByGATIYERE the Meadss 9 shows a furt her

devel opment of the hgaguvBesl shbiwBUtRel@ouIdES oFf I IX¥edrd A gine 9.
Lape and t he neWith: ERFACEBra Ry 65 FXGHDIE 31tiok HARHS A SR an
arrangenment of pomrtkensnofhérgaineeircblapk ,wifior diird icadd wWhexe Hignal s for
automatic (rackekp@drda 884 Fh8 aErddilaer Mo A{AW TP Ind ndds
o are in the same direction,
Figure 5 shows the course in time according to
Figure 4 for the case where the direction of the tape
feed and the direction of the head movement are oppositely
directed,
Figure 6 shows & more detailed explsnation of
the angles occurring in Figures 4, 5 for the practical
case with a plurality of portions of track per block,
Figure 7 shows a practical design of the head wheel,
Figure 8 shows a section through Figure 7,
Figure 9 shows a further development of the head

wheel,
. Figure 10 shows a section through Figure 9,
~ Figure 11 shows the cooperation between a cassette

containing the magnetic tape and the head drum according
to Figures 9, 10,

Figure 12 shows an arrangement of tracks on the
magnetic tape with distinguishing signals for automatic
track'finding, and :

Figure 13 shows the arrangement of the distinguishing
signals in time windows at the beginnings and ends
espectively of tracks.

ﬁ\ - Pigure 1 shows a magnetic tape 1 which, during the
REWH“ED IuEvrding and during the reproduction, is conveyed in




signhals in tinme windows at the begi nnings and ends respectively of tracks
Figure 1 shows a magnetic tape | which, during the recordi ng and during
reproduction, is conveyed in its longitudinal direction 2 at a constant f
speed, for -8- exanple in the order of magnitude of 10 - 30 mm's. Th
portions of track Swith the wwdth b and the length 1, recorded on the
nagnekLp tape 1, extend substantially paBaldel to the edge 3 of the

t dpeberng inclined at a small angle [err] arctan b/l, for exanple arctan 1
[err]/15 nm Exceg; duri ransi_tion from one bl ock to angther,

portions of tra@¥enple, i%%%hgﬁéeﬁnefhﬂﬁwqq% 95 d&iudhymyiste in the
transverse direghéopostibhe é8PErickNg With fthienwidiloak &3l dhepdlenigls Xof
of "the begl nni rEEEBFARY. S cbiet RBRAEIS,FoRR, o et autrabbielly o
per pendi cul ar tparakleligko 3thé ediget ipef thehddpendieill dwcddgedowdr only
Pﬁlﬂgpéggem d;ihg%; ‘E%g]ht%gglreelégirrggdgg{r:letgﬁgbotﬁ?é:yo%a:e?a?dlﬁé%e%gﬁtg:&g cassette).
The slightly oblPqud/b2smm: on BXCeRE @uringndher tmenad tdon, fremaoOnen to the
edge 3 of the tgpgckStdugnéthdPs Hestibhat ofdWriaek ¢ 01qdAnRJd onlehe head
scanni ng the portions of track S.sinmultapeously exequtes a_continuous
movement in theaF?Eh§§e£§e£¥W? %?oﬂlées It F3® &H’&%@ §W§H§3?5§8r from one
head to anotherdiféeticitef the tepert ahd wixis fort endlekkt BackfS. |ying
Pl ocks Bl B2, Bareigid qr ‘GRdEiC tHhY Bobdibkaidinee By’ 56 RHE0,
substanti al |y retockgl arthataisntoheayapbel line of dheabegiboinged
perpendi cul ar tgofhes egae ehdpbied 3B bhe! BRrtioaE! 0N t2hcks,t ape.
lie perpendicular to the edge 3 of the tape. The
block B1 extends over only half the width of the tape 1.
The purpose of this is that another independent signal
can be recorded on the other half (reversible cagssette).
The slightly oblique pbsition of the portions of track S
in relation to the edge 3 of the tape is due to the
fact that, during the scanning, the head scanning the
portions of track S simultaneously executes a continuous
movement in the transverse direction 6 so that, on the
change~over from one head to another, the latter can
record the next portions of track S, lying parallel
~ , underneath, with the necessary offsetting. In this
manner, the blocks B4, B2, B3, B4 etc. are recorded
in succession and each occupy & substantially rectangulsr
area on the tape 1, which area is bounded perpendiculsr
to .the edge 3 of the tape in the direction of the tape.
When the last portion of track S has been recorded at
the lower edge of the block B1, the next active head
begins the corresponding recording of the next block
B2 but now starting from the middle of the mggnetic
ADe 1 as far as the edge 3 of the tape, as illustrated
he arrows. Since the head now moves from the

<L
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Wher the last portion of track S has been recorded at the | ower edge of the
bl ock Bl, the next active head begins the correspondi ng recording of the
next bl ock B2 but now starting fromthe mddle of the magnetic tape 1 as
far ,as the edge 3 of the tape, as illustrated by the arrows. Since the
head now noves from'thes 9 mddl e of thg tape | to the edge 3 of the

tape, {hat is to say upwards,. the inclFned position of the portions of

track in the bIock B2 is al so dlrected oppositely |n conparison with tha

in block BI. an e rged illustrati f our cGgessi ve
portions of tr i&é}e ggn¥$8r%ﬁﬁg B ktgf edgs i&%? FaDG s d are
each marked by nsbtglaayngpparés,7thadlan1énddppbsdtaomoo&hamaﬂpoqﬂﬂdnawm
of track S can Nkze g Ukhng .t e 0

The tape I 1o oot qeEEge LA En@0BN Dok B" 5, 8 ob PRI RHEL bppdb telt 0o
round a cyl i ndriragonpan é@Gnﬂlth that Lnebdegksdlef thls the tape extends

per pendi cul ar to thepgghpeld Qﬁoﬁse ﬂﬁaﬂndéﬁih%% dtﬂihub%ﬂd%fﬁﬁf'ﬁodf‘nOt
inclined at an angle thereto as in sQ-cal a recgz@f%ﬁﬁ%z ]ﬁﬁf t he
tape | doesnunsgék?ﬁﬁ Y¢ oRPBRYORS; of i kgask: Sdr - BeEn kil ng
axes. 4 The heaﬂha\/npei'tiéncabflEﬁa?kassaﬁésflﬁ&hziﬁarkw blyi @htb@mh ;neﬁ elly
record or reprQq e 0 0 c , n e e 1.

t he course of té#i et? aﬁ@ d$§ﬂ1&&i%§v§589ntﬁﬂg %ﬁ?e?ﬁ?&&ogﬁ PEZQ3§%2:fg,
and does so|r1Qﬂméb@arecdgnbzedoagainrduhénsubbesrbp&oﬂhc@ﬁ@nBl B2, B3,
B4 as illustrated by f‘é""’ﬁ | P&l EH 8 4 1§\h§aiaeaegg guhﬁer %‘irl@:‘?sg a

portion of track froves du g certain anmount
in {be IongltLuﬁfmﬂ cﬁY%%t?%nBQSIB of @h@u elBORegauRdr 2 gohindrisedrd the

fol l'owi ng portiga®fdfuRck1S, In the course of this, the tape extends
perpendicular to the axis 12 of the head drum 41,
that is to say it is not inclined at an angle thereto
as in so-called helical recording. Thus the tépe 1
does not suffer from any twisting out of the plane of
the winding axes. The head wheel 11 carries heads
K1, K2, K3, K4 which successively record or reproduce
the portions of track S1, S2, S3, S4 on the tape 1.
In the course of this, the head drum 11 moves in the
direction of the axis 12, and does so in alternate
directions for the successive blocks B1, B2, B3, B4
, as illustrated by the arrows in Figure 1.
~ When a head K is recording a portion of track S,
the tape 1 moves during this time by a certain amount
in the longitudinal direction 2. If the next head
were now to record the following portion of track S,
for example S2, under the same conditions, the second
portion of track would be offset by this amount counter
to the direction 2 in relation to the preceding one.
Thus the indiwvidual blocks B shown in Figures 1, 2
gould not lie perpendicular to the edge 3 of the tape
liquely to the edge 3 of the tape. -~ Then the
14 not be fully utilized or an overlapping of
al blocks B would occur.




for. exanpl e S2, under the sane conditions, the second portion of track
woul d be offset by this anmount counter to the direction 2 in relation to M
t he precedi ng one. Thus the individual blocks B shown in Figures 1, 2 would %
not “li e perpendicular to the edge 3 of the tape but obliquely to the edgg 34
of the tape. Then the tape could not be fully utilized or an overl appi ngf 6%} -/
I ndi vidual blocks B would occur. -¥0AFigure 4 shows a control of the/:
heads Th a sinplified exanple with 4 heads and 4 successive portions of \
track S per block, wherein the position of the portions_of track_as_shown
in Figures 1, 2 is rEhadRay Y shawsyy® conbrek of the headshin, awsimpihéiedum

'tﬂ t{]e iniltibal e%afﬁ@fwifth uhmémii gﬁh nﬁw&iﬁeéé@v@%?baﬂoﬁé brack Stlhon
e tape y .r,0t at,i 0 e head_drum over ngle_of . [err],in the
irecton i1 oAbl Baf thodke eiams i e anal k50 ftokubybpitt fus
direction of tlhf sbrackias shown rigp Figurtearel, [Bviwereathedpositi on of the
tape | inrelation tgt ag dr fa . ned. r
| nstead, the tape 1fﬂ%as lﬂ%@%ﬁ’n %Léihpgg% |5%1§ﬂ%§’t %Eﬁgﬁggtggv%al
advance of theimagde imitialt phasengith Off, tihe jwad oklorecond theor ded on.
the tape corre orf B2 t‘l‘é‘é&'ﬁ §1 On e Ydgd'™ %fﬂf@t%ib?%ﬁeﬁﬂedr um

of _ the recordin of , t

Thus at the en g operatlion, "the beggi nnin e portion of

track Sl recor f&@d dmm 'Yheveryen pasde af e ratHy kdirectionre 4a
but is offset HYI1Wstratdd,l MddiatetheoBamhe tillitemedveE, cbhbinie6eslyng

oper AL oD M LN Se N e o VR0 0! BB 8 g0 T o
t hai/,f[ he porti howeverr,adheSposiisd onmefdithteeIbapeesi din tihel pbion otio obhe r ack
Sl "W thout any afyf Shird 4% 1% Ho'tUtehitdd hnfd1HdFed: Instead,
the tape 11 hass moved in the direction 2 by the longitudinal
advance of the tape. Thus the length.of the portion
of track recorded on the tape corresponds to a quarter
of the circumference of the head drum. Thus at the
end of the recording operation, the beginning of the
portion of track S1 recorded is no longer at the point
designated by K1 in Figure 4a but is offset by 22.5°
in the direction 2. Therefore, the recording operation
with the head K2 is started with an initial phase of
22.5° for the following portion of track 52. As a
result, the effect is achieved that the portion of
Y track S2 lies immediately beside the portion of track
S1, without any offsetting, as illustrated in Figure 2.
Since, after the recording of the portion of
track S2, the magnetic tape 1 has again moved by the
same amount in the longitudinal direction 2, the
beginning of the track 52 recorded now lies at the point
indicated by K3 in Figure 4c. Therefore, the recording
opefation with the head K3 for the portion of track 53
Pacordingly begins with an initial phase of 45° so that

partion of track S2 without any offsetting, in




Sinee, after the recording of the portion of track S2, the magnetic tape |
has again noved by the sanme anount in the |ongitudinal direction 2, the K
begi nning of the track S2 recorded now lies at the point indicated by K3 in
Fi gure 4c. Therefore, the recording operation with the head K3 for the /
portion of track S3 accordingly begins with an initial phase of 450 so that.
the poggion of track S3 again lies i mmedfdtely beside the portion of tragky
S2 without any offsetting, in accordance with Figure 2. Accordlngly, the
recordi ng operatygf with the head K4 rtion of track beg

or th o]
Wih an Tni ti sonsrReleR wivh [Eha Boed, BaaEeruEbR PPERLER40LEORRE S
portion of treuﬂegihsﬂﬁitﬁlsﬁ inteilant physeesrde7?i be dhheaecppibners wifth

track S1 - t of t resd tagting
position for tﬁ?‘ éﬁ?% ﬁﬂgrg?rfiggkogf%Fﬁggnextggﬁ§ ;1§§ with the
head K2. The oﬂmmmmii&tﬁky heniwegthalqghendpenulpnsnoﬁ trackeStrackd i n
relation to thefinfst d ex e LRALO t he
angul ar regi on%V\]ir apped%ﬁﬁédf%]égﬁlﬁﬁ Fi ﬁ @?fg ?élgngﬁ%:oseggga?%gn for
the tape speed PGS Ihfiﬂlbcfkhe|%e¢@§¢¥12§d°§ytbﬁlfa§$'6 traekr 9fi §bowi t ches,
that is to saynexﬁ131dukt wfﬁprﬂh@gh@ggrggLon t he head S|gnal S

applied only for th S | angu a During the reproduction
operation, the resp \d??%ﬁ # %%eaggﬁ*%ﬂ %%& B?gtﬂggpgﬁroduced
si gnal . FLgurfo&'ﬁhumtﬁduksxznwwemnt&onhEonammefixedapeesehcentﬂyng to
Fi gure 4 but S e eyt p o n h etic
tape 1 is di rec 1&'ﬁt g".r V%L&f %@%‘? %@?ﬁ %E%fﬂ'%r? Hl%na&'&i'%i‘ ﬁgggg rum
11._ Since tham@gmk imunhoy thev vape, ceobhekrof Hsetibing aclompensaties
circunference gf (ﬁ%?é“ éé—wi%ﬁiﬂegnﬁiééfalié?ﬂ&éfi?édtﬂf recor ded
cr

portion of track |s I_n
suitable electronic switches, that is to say:

~ During the recording operation, the head signal
is applied only for the respective angular range.
~ During the reproduction operation, the respective
period of time is blanked out of the reprddueed signsel.
Figure 5 shows the scanning of the magnetic tape 1
according to Figure 4 but for the case where the transport
direction 2 of the magnetic tape 1 is directed counter
to the direction of rotation of the head drum 11. Since
the magnetic tape 1 now runs counter to the heads K
at the circumference of the head drum 11, the geometrlcal
~ length of the recorded portion of track is increased.
Since the length of a portion of track should again
correspond to the circumference over 90° of the head
drum 411, the angle during which a head K carries out
the recording operation or reproduction operation is
reduced by 22.5°. In Figure 5a, the scanning begins
with the head K1 at 112.5° and ends at 180°, that is to
say it amounts to 90° - 22.5°. Since, during this
scanning, the magnetic tzpe 1 has moved towards the
‘ that is to say in counter-clockwise direction in
to the head drum 11, the recorded portion of




Sinte the length of a portion of track should again correspond to the
circunference over 900 of the head drum 11, the angle during which a head
carries out the recording operation or reproduction operation is reduced py
22. 50. In Figure 5a, the scanning begins with the head K1 at 112.50 an
ends at 1800, that is to say it anmounts to 900 - 22.50. Si nce, during
thi s sgcanning, the magnetic tape | has movBdl towards the left, that is t
say in counter-clockwi se direction in relation to the head drum 11, the

recorded portion of -12- track accordl(r)l%)to Figure 5b is at 900, sq tha
according to Fi §GAE¥5RCQRAINg tQ FiguRe o7b tiadd i nefo abaRs pecoTddas

ngrdant ﬁn9|be okol Mrg]ufrq[ L%I]th@%ﬂﬁlﬁkﬂrﬁioﬂ af ]trd&l@oisilﬁﬂeiloa aur FS 53
an e begi nning .0 e scanni ng ope S now i ace
by [err] countefF® 98%1‘1?%1 ATt 1D ‘?o‘?éaé n of 3%1%5%’@1 % éﬂ

ope porL| OP 01;] Aceolrdimg o rEdgurdesn Fe ;and He, thmdamimg of am[aorti on

of track of the i err

It can be seen ?Ea?’ %é%ﬁ%léﬂﬁ%wﬂi te}%:t%‘eréd IIvl\%"{ kﬂ?ﬁﬁég%o‘&ﬁ The
heads nust be. £8d5fi clountenitmabhe Aingatiinp of mofirteden sebwbhe akeads
phases of the rgegndiAg qfréhf”dd@gﬁoﬁi&ﬂad‘f( thddk bR tHOHexo! the

general i zed case of mané"trac s p In an application_which is

| ogi cal in practice, i2Rp fhSScANENE of Fadiantion pE Hreska
width of 8 mm art taek nexl biocld Yefids anggad haeadhivieel ind thal ophasegnetic
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and_mar gi nal fiefﬂecdsledt hatiagﬂ:m |kreada;i@+,. on|Bhe3 &@ gder mivats e fedick per
bl ock are assunggth tEQ“%ﬂgﬁ%fb”ﬁﬂgdiéﬁﬂﬁff¥"”g or

Figure 6 shows various phases of the recording
of portiohs of track within a block for the generalized
case of many tracks per block. In an application which
is logical in practice, the starting point here is a
magnetic tape with a width of 8 mm, a track width b =
10 um and a head wheel with four magnetic heads.
Instead of the number of 400 portions of track per block
which would be calculated theoretically, taking into
consideration inevitable centre and marginal fields
on the magnetic tape, only 360 portions of track per
block are assumed. Thus the dynamic shortening or
lengthening of the angle of rotation of the head,
necessary for the recording or reproduction, which
was assumed to be 22.5° by way of simplification in
Figures 4 and 5, is calculated as

5 @= 90°/360° = 0.25°

Figure 6a now shows the recording of the first
of 360 portions of track per block with the magnetic
head K1 with movement of head and tape in opposite
dlrectlons. The head K1 begins the recording operation




| engt hening of the angle of rotation of the head, necessary for the
recordi ng or reproduction, which was assuned to be [err] by way of
sinplsdfication in Figures 4 and 5, is calculated as [err] Figure 6a now
shows the recording of the first of 360 portions of track per block with
the magnetic head K1 with novenent of hea nd tape in opposite directionsg,
The head /K1l begins the recordi ng operatio ‘Th an initial phase [err]
-13- ‘and records over an angl e of rotation of [err]. The next magnetic h¢ga

e ona el  Lrfed ERE SRS PREEbh Rak IR0 oF My Wyl g IR o it
6¢c shows the ger@hmnwtem@gnettormag Kﬂetp&eﬂ oveaf theadieckardimg bet wedn-
| and 360). rg[@%éﬁ&iaﬁ fgg&f&tsﬂgl WitE G3l GWiRkiadN gragetr 1] while

t he angl e of lon u 2? operation rendi ns constant at
90 - [err] Figure 6d sh tﬁe ﬁgula F@F pSnshlps during the recording

of the |ast tFthm@flﬁf%uﬁhoﬁéaﬂﬂdﬁécéﬁﬂéld&b@thﬁﬂan&ﬂbhthQo&%%dcﬁﬂof The
initial phase ha& %)eeng %lced to [err] On the transition to the first
portion of track Q) xt block (see Figure 6d), the head K4 renains

swi tched on and recorkEigureréctshows ythengeneraldl gasef bdnrecerdinyg dthephase
[err] portion of track No. n (between 1 and 350). The
initial phase resulting from calculation is
Yo=Y1-@-1.85¢,
\_ while the angle of rotation used for the recording
operation remains constant at 90° - S @ -
) Figure 6d shows the angular relationships during
- the recording of the last track of the block under
consideration, with the head K4. The initial phase
has been reduced to
V360 = 2. S @
On the transition to the first portion of track
of the next block (see Figure 6d), the head K4 remains
switched on and records - practically continuously -
from the initial phase
Y1 = 90° 4+ S‘q).
. 'As a result of this jump of the initial phase
~ by the phase angle 90° - 5}? used for the recording
of each track, the intended uninterrupted sequence of
blocks with boundary lines perpendicular %o the edge
of the tape is achieved in the longitudinal direction
of the tape.
Figure 7 shows a practical embodiment of the head
drum 11 illustrated in Figures 3 and 4. The shaft 13,
to which the cylinder 14 is secured, is mounted in the
bearing 52 for rotation but not for axial displacement.
As in Figure 3, the cylinder 14 is wrapped round by the
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As a result of this junp of the initial phase by the phase angle [err]
used for the recording of each track, the intended uninterrupted sequence
of blsocks with boundary |ines perpendicular to the edge of the tape is
achieved in the longitudinal direction of the tape. Figure 7 shows a
practical enbodi nent of the head drum 11 illustrated in Figures 3 and 4.
The sha¥¥ 13, to which the cylinder 14 is q&4cured, is nounted in the
bearing 52 for rotation but not for axial displacenent. As in Figure 3,
cylinder 14 is wapped round by the magnetic tape 1 over an angle of about
[err]. The hedor @xiglndiapisgenent sradatdvd to this chut men-neatatabl

for axial displ @Weadelc%tfﬁﬁﬁr% J:&h%e?“&oﬂ?ﬁlﬁgt O I%% ]g.lﬂ?ad carryi N9

nmenber contains four web over the
circunference affuberde§ whickoare wiakrihubed @R@élf®e|¢iRQﬂﬂﬁ$¢¢m@er 14,

The nenbers 16 @n@ds@ltide ghogmxﬂe?s D‘I?Cékﬁahhin oaaeiﬂ. yimpged froma
smal | gap of abou 1/10tq Their surfaig g ada ted‘ﬁ t he
il eC PS¢ 1

surface of the &I Fﬁggf Feso RE BERDRLH¢
practically not pmat:e:lilcuﬂﬂ.gd cbmgltmte;;lpoupart?frmtmesmaam cgap)foﬂ fubqnwsi t i on

of the magneti c 4t nl Th Y, 1

whi ch t hus cone /qu contactal @¥¥“§§b%€ a{g m%%?%i“%@gﬁ#&%. qﬁ%ct the
recording descrisuedace vfetheasTlandan ‘i'reabeth&ti thel aunfaoe of where
driven jointly *amtihaeamtmr 134 a%t%ﬂ?aiif“ﬁ tiﬁee%tﬂf st 19 so

t hat the scannln% Ic tap fecte four magnetic
heads K1 - K4 i & SBESPdaﬁc meg,amnzxof thmem#iéwsqa tafertheg magnakieo

supply the signgkpet q,t heTheage nblers K6 adgrip tikmaddetiite Hg@ml s during

the reproductlo%1 Eﬂuwhich thus come into contact with the magnetic
tape 1 and can efféct the recording described. The

" head carrying member 15 and the motor 14 are driven
jointly by the motor 24 via the transmitter 18 and the
shaft 19 so that the scanning of the magnetic tape 1
is effected by the four magﬂetic heads K1 - K4 in
accordance with Figure 4. The traensmitter 18 serves
to supply the signals to the heads X1 - K4 and to
take off the signals during the reproduction. Thus
the upper part of the transmitter 18 rotates together
with the shaft 19, the head carrying member 15, the
cylinder 14 and the shaft 13 while the lower part
remains stationary and serves for the supply and offtake
of the signals for the heads or from the heads.
Disposed at the lower end of the motor 24 is a non-
rotating shaft 19 which penetrates into a plunger
coil 20 which serves as an actuator and is in turn
secured fixed to the chassis 21. A delta voltege 22
is applied to the plunger coil 20. Through the
plunger coil 20, the shaft 19, the motor 24, the
transmitter 18, the shaft 19, the head carrying member




t he*upper part of the transmtter 18 rotates together with the shaft 19,

the head carrying nenber 15, the cylinder 14 and the shaft 13 while the

| owey part renmins stationary and serves for the supply and offtake of the
sigral s for the heads or fromthe heads. D sposed at the | ower end of the
motor 24 is a non- rotating shaft 19 which penetrates into a plunger coil/
20, whi ¢h, serves as an actuator and is im%*urn secured fixed to the chassjs \',
21. A delta voltage 22 is applied to the pl unger coi |l 20. Through t 02

pl unger coi l t he ghaft 19, the notor 24/ nsptter t he, shgft
19, the head carrylndﬁﬁﬁﬁﬁ é thovige fpSes ti®n 4% %é# g%% %%r%%ﬁgﬁgnYhe
aﬁrlﬁdrc axhal cicgyordd e rtio @ﬁghhe.UeadmaﬁlpidﬁbIpumpbndheugaﬁow@stﬁg S
ich is indica r ct Y_HP war ds
in Figure 1. ta:&qu%ntdF%é{%i %3903 é‘ %h%r%u% %&éed@laré‘g%%g%e
according to FIQ@@@ 7. |nmhepfane peagenancuré@%tararﬁrsamse@nﬁlstrlbuted
substantially | | st ﬂﬂt}%d o?e?f £ ge gRgireTentRF ds ujr'# ,jpér@ headm, K1 -

K4 are arranged uni over the cirgc ce_as_in Figure

3.  The web- sh¥gorshameds @e@berﬁoaé@h@pmﬁhwrt rYéi‘Fféa'éBe Elle‘!‘%s 1 tQrm a

mainly tight cl g8yr o ah@adhd§vesght 8doshale R tREYEFbéSvéaPE? does not
experi ence any a prggalta Exe deformatlgn I n_the reqi on of he heads K1 - K4.
The gaps of the3Redf@bkFhe RABRLLLE F2RE ARG SHPITECRLT % i ne of

t he cylinder 14amrtebd.1ab:1er deifebhetiont dnt the eegied dftvieerhdéads heads and

t he .magnetic tapq 1. gy The h?t g%hggﬁ %h@dﬁ eals |§1 nork,gllzlo(%;g&@?bl e in the

direction of the axrs 23 carryl ng nenber é’q her with
t he_heads Kl - Romeyhesnbeyondstheanurfaceodiiang |of dhasexbinddamti%e to the

cylinder 14, inghhgndit’ @Crk?PaBle! 86ntact is ensured between the heads
and the magnetic tape 1. The rotating cylinder 14
is non-displaceable in the direction of the axis 23
while the head carrying member 15 together with the
heads K1 - K4 is continuously and periodically adjusted
relative to the cylinder 14, in the direction of the
axis 23 as shown in Figure 7.

Figures 9 and 10 show a further construction of
the head drum 11. Between the arm 25 secured to the
chassis 21 and the chassis 21, the cylinder 14 carrying
the heads X is mounted on the statioﬁary shaft 26

. for rotation by mesns of radial bearings 27, 28.. The
~ cylinder 14 is driven by the motor 24 via the driving
belt 29. The axial movement of the cylinder 14,
described in more detail, is compensated by a crowned
construction of the belt pulley 30. Mounted for
rotation on the frame 21 is a gearwheel 31 with external
teeth and an internal tap, in which gearwheel the
pinion 32 of the métor 33 engages. The motor 33
causes the adjustment in height of the cylinder 14
in the direction of the axis 23 in the following manner.
VThe motor 33 turns the gearwheel 31. The member 34
pounted in the gearwheel 31 for adjustment in the
3ction of the axis 23 by a pin 35 and a groove 36




axi»s 23 as shown in Figure 7. Figures 9 and 10 show a further construction _
of the head drum 11. Bet ween the arm 25 secured to the chassis 21 and t
chassis 21, the cylinder 14 carrying the heads K is nounted on the
stationary shaft 26 for rotation by means of radial bearings 27, 28.
cylinder 14 is driven by the notor 24 via the driving belt 29. The & :Z
movemgnt, of the cylinder 14, described i-h 1®re detail, is conpensated by a

crowned construction of the belt pulley 30. Mounted for rotation on\the

frame 21 is a gearwheel 31 with external teeth and an internal tap, i
whi ch gear wheel bte isi mosnretadebles notin mWstabioges! the gearwhesl cilise

the adjustment gy heh@hidf cehensy khidai %tvﬂeéﬁe%d%@@égwf afge axis 23

in the foll owing manner, notor 33_turns | e menber

34 is nounted i @%rge”g‘r’v\ﬁéﬁl mgbeg, ﬁdj%t@\’e‘?@ 2¢ed hingthe dirartsion ne

axis 23 by a pi nfS&h@@x@sgpgouﬁdBQcts Jﬁa twtpiézﬂﬂéué@tﬁi@b&ﬁhnsdtﬁhr
rotation of the ar wh

31 and nenber 347 K& %&ﬁbg?léﬁaP 2%:; h&i‘%r %%‘gfiqfﬁ@vg]aisls

23 and acts, vi dixrepgitdon- effethei exﬁ.sa@§ducer’.[‘lﬂa7 pmz¢*m1@qtrinjetrramsdamémat

this is adjustegd d

ransducer 37 cggeSaustel B PEhb0BaaebiSat OF Ahe oIIFBLFIRA BFRIAE |
of the axis 23 ﬂéﬁ'eprtéoaupénﬁh%axfigceﬁ eﬂqmvﬁhﬁg autw;@pﬁﬂqcl@nd of f t ake
of the signal t(foi'l@wfih@m t h@hgeﬁﬁﬁ lfy' and {oxetvekd Yot NEhd BB to

transmtter of whi.c ower, fixed part is connected to the nenber 34

and t he upper, Elrﬁ& ﬁg thegdpnk t‘:?l Pﬁ&'&ctf@ by THhe Zofabing | eads to
e transmtter ti'&ns'mlietébt of WBighdthbe lphwaae, deixed ofadP I icthmeyteds to

de ect the curr% t%%g%hﬁﬁePoéht ¢ gﬂetG%ﬁsl |nd af%hg part to the
cylinder 14. The csble 38 leads to the transmitter 18,
the motor 33 and the phase detector 38 which serves
to detect the current angular position of the cylinder 14.
In the region where the magnetic tape, not illustrated,
wraps round the cylinder 14, the tape guide 39 is
provided which surrounds the cylinder 14 over an angle
of somewhat less than 180¢. The tape guide 39 has
angled edges at the top and bottom, which cause a
vertical guiding of the tape. Provided at both ends
of the tape guide %9 are receivers 40 with trapezoidal
. incisions which serve to receive the pins which bring
~ the magnetic tape out of a cassette. Thus the magnetic
tape wraps round the dylinder 14 between the two
receivers 40, of which only the front one is illustrated
in Figure 9. A corresponding receiver 40 with trapezoidal
notches 41 is provided at the other side, that is to
say behind the cylinder 14.
Figure 11 shows how the magnetic tape 1 from the
.cagssette 44 is épplied against the cylinder 14. The
magnetic tape 1, which is at first in the cassette 44,
_is pulled out of the cassette 44 in the direction of
\, arrows illustrated by two pins 42, 43 and applied
nst the cylinder 14. During this, the pins 42, 43

A o
mﬁe

nserted in the trapezoidal notches 41 in the




I nsthe region where the nagnetic tape, not illustrated, waps round the
cylinder 14, the tape guide 39 is provided which surrounds the cylinder
over, an angle of sonewhat |ess than [err]. The tape guide 39 has angtg¢d

edges at the top and bottom which cause a vertical guiding of the tape. .
Provi ded at both ends of the tape guide 39 are receivers 40 with
trapezQi,dal incisions which serve to rec®Bve the pins which bring the
magneti c tape out of a cassette. Thus the nagnetlc tape wraps round §he™
cylinder 14 between éhe two, receivers 40, of which only the front one
illustrated i n $9geR Bead ASCBW?EEBBQdFﬂngﬁééPSePn@O%ﬁtﬂ?t@%ﬁﬁ?
notches 41 is nmvaﬂeévanutalneoﬁt bercaitewhébBéri ehboEsignaaeiwprﬂa
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recording or reproduction. In this manner, it is

possible to ascertain, independently of an evaluation
of the angle of rotation of the head wheel, whether
the head is slready in contact with the tape and so
the recording operation or reproduction operation
can be initiated. As a result, a better utilization
of the magnetic tape may possibly be achieved.

With reference to Figures 12, 13, a further
development of the method is described which serves
for determining, for finding and/or for recording
tracks, that is to say it renders possible an automatic
correct tracking or track finding.

Figure 12 shows a magnetic tape 201 with blocks
202 -~ 204 in which tracks 205 - 216 are arranged. The
tracks 205 - 208 are arranged one below the other
and the. tracks 205, 209, 213 side by side. The height
lines 55 - 57 extend parallel to the edge 58 of the
tape. The tracks 2055 - 216 are divided into track
portions 217 - 252. While a magnetic head 60, 61
is running through the track portion 241 -~ 252, herein-




reeordi ng or reproduction. In this manner, it is possible to ascertain,
| ndependently of an evaluation of the angle of rotation of the head wheel,
whet her the head is already in contact with the tape and so the recording
operation or reproduction operation can be initiated. As a result, a
better utilization of the magnetic tape é possi bly be achieved. Wth
referegpe to Figures 12, 13, a further o[ | Opnent of the nethod is
descri bed whi ch serves for determ ning, for finding and/or for recording

track t hat t t de e_an_aut onat 18978 rackl ngt or
tracksfl ndi ngI %ﬁ &J%@yé ?ﬁ% ‘i\éﬁgﬁﬁe%ﬁg Pﬁﬁglgﬁlpﬁﬁ' A 2% 091 i 3
whi ch tracks 2@05 -2266&re dirspoped inTHeontaoRkstROSrun26@tar 219r P-angeq
Toet"ie 1 S bRairttng Tantile 29,30y e gy PN
- 216 are divi add/om &ber dafqrmatibes oi7a- track 205\rrr|%16, nggmeinafiten

60, 61 is runnicadiledr eueh userdy %fgﬂé?it ' Qﬂeg‘lﬂetwgé@ ’cl‘i‘@rﬂhﬂ-iﬁf bgn called
run-in 241 - 252, the hea e] disc ust ed n th railer 217 -

228 of a trackaddstl ergnclhé'r‘E’rWa’FIf%rr%&iPBdggée e %lm-ua n@pfc

-D_19 hegd_ 60]: 6 theusyndireati Zing wegios aggl,ttm Pln-ainh reX $0% thel6. 520
sposed in fr n- are ni z gi ons -

240.  The int §3’P°§%ﬂ%§§&h§/ THEToR 337, £58, o TR ST ’z’b‘g"‘{€216

herei naf ter caffiegrate50sehowssipant, Ofl asheead wieeel Riisawivh znagaedrnme

synchroni zi n NezA29¢c4t he 1 r Wi gn 230,
N 1 asggg 6 Ak HéEord gﬁﬂ%ﬁ al?dﬂﬁh moﬁ%cﬁ cr r

the run-in 243 an e synchronrzrng regi curt
di\agr am 59 shoRgcpriedoprs haansfarred Seoni andfer i i thae erd coh

Recorded si gnaigsan@oObndi/eralfsrd® ¥¥€e circuit construction in the
chassis of a video recorder vis a control 63 and one
or more transformers 64. The block circuit diagram 59
shows the edge 62 of the head wheel disc in the developed
state. Only a slight curvature of the edge 62. of the
head wheel disc indicates that the he2d wheel disc is
round. In practice, four magnetic heads 60, 61 are
accommodated on a head wheel disc with a spacing of 90°.
During the recording of signals in the block 203,
the magnetic head 60 reads the run-out 219 of the
track 207 in the block 202. At the same time, the
. magnetic head 61 records the run-out 222 of the track
- 210 in the following block 203. The blocks 202 and 204
are recorded track by track from the bottom upwards;
the block 203 is recorded track by tragck from the top
downwards. In the region 247, because of the information
from the run-out 219 which the head 60 has read, the
head wheel disc is re-adjusted before the head 60
begins to record a useful signal on the track 211.
The broken height lines 56 and 57 indicate that the
run=out 219 is substantially parallel to the run-in 247
and that the run-out 219 and the run-in 247 are at
substantially the same distance from the edge 58 of the
; cks 205 - 208, 213 - 216 of the blocks
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recorded are transferred fromand/or to the head wheel disc to and/or from
.the circuit construction in the chassis of a video recorder via a control
63 and one or nore transforners 64. The bl ock circuit diagram59 shows
t he.edge 62 of the head wheel disc in the devel oped state. Only a slighy
curvature of the edge 62. of the head wheel disc indicates that the head/
wheel di,sc is round. I n practi ce, fUu?OHHgnetlc heads 60, 61 are
a¢commdat ed on a head wheel disc with a spacing of 900. During the

recordi ng of al s, i ock 20 netic ad, 60 _read
run-out 219 o @qquizgqggﬁsgﬁg EPSCEeégE% fl%? gﬁ ak fpe i\emgz'tthe
magneti ¢ head gnl ridmoriisacks 209- supi223fothehblockcR0318ti ant hagle | ow n

ngfgnfggmard thquhiééggU%Qd goéc§r§483§§ag§gg££§§ £¥7£ ﬁ??% tthhe

downwar ds. ITange ingralue fratbsgsauve dﬁ-fthenﬁf signei vhthr zespeset un- out
219 whi ch the £eahShe¥t SPne! 55 heaén\ﬂgfsbtﬂbﬁ tﬁeé @ghuakadnef or e

t he head 60 begins to _recor use on { e broken

hei ght |ines 3@%mﬁ?£ﬁiiﬁhﬁcﬁﬁ% tﬁB?YtHEerBﬁgéﬁglblg %% EEBSPBEP Iy
parallel to thapaimg.n 247hEné thethéha soniQUi»eadQngnﬁhéhﬁuﬁuaumnaaq, are

at substantlall the di stance,fro of.the ta he tracks
205 - 208, 2180F FEFGICahLerREREion o o@gﬁogg 8%911 ﬂ%@?sﬁﬁa ghe hei ght
i ne 55 at an@ay!ﬁbenubeﬂuaryatkscaﬁﬁied2&ﬁtoﬁ1ther@fan&n293tataan angl e

54.  The angl&s, A0 e é&'@?&?ﬁ%' ghhxoﬁggaé#g éﬁggseon valpgghit

assune di f f er &t S|gns Wth I n practice,

se deV|at|¢W§ dmacdo QﬂQgﬁﬂSthefntné9°§dedn | bLeek 205, t BBet r ack
n I ng. ackoMeak 6Qdsrd6adiATLLBERT 230Ul BIQ. réd¥rdenk cal

correctlon Of %h%opg ect(ﬂ éL % @Qe Qracks 209 -~ 212 aore first
recorded one below the other in the block 203 before
there is a transition to the following block 204.
During the recording of the track 211, the run-out 219
of the track 207 is scanned. Crosstalk from the
run~outs 218 and 220 to the tracks 206 and 208 are
evaluated and adjust the head wheel disc at the correct
height.

The simultaneous reading and writing of two
magnetic heads can advantageously be used when overwriting
a block 203, Also, if the block 203 contains disturbances,
the block 203 can be completely replaced. During the
adjustment of the head 60 to a correct height h on the
tape 201, it is not the immediately preceding tracks
209 - 212 of the block 203 which are used for the
adjustment but the block 202 is used for the adjustment.

During the reading of the run-out 219, which is
decisive for an adjustment of the head wheel disc
at a height h in relation to the tape 201, two magnetic
heads 60 and 61 are sctive simultaneously, one is reading
For a track sequence system,

C"\
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-di stur bances, .the_bl ock can_be co

may- be necessary is carried out wwth reference to a crosstal k of the

adj acent run-outs 218 and 220. After the track 210 has been recorded in -~
bl ock 203, the track 211 is recorded in block 203, The recording is so/"
effected that the tracks 209 - 212 are first recorded one bel ow t he ot hgr
in the bl ock 203 before there is a transition to the follow ng bl ock 204. ¢
During _the recording of the track 211-t2f +un-out 219 of the track 207\ s
scanne Crosstalk fromthe run-outs 218 and 220 to the tracks 206 and
208 are eval uated and adj ust the head wheel disc at the correct height.

si mul t aneous fadinegkensimmptedgone bedowdie i ethends cEBachdmemtageously

be used when Qs Wit m@z@ Bhack aﬁémxﬁﬂﬁgmﬁ% Ff%ﬂgf%z%eéﬁﬁiﬁg

During t

adj ust ment of the hﬁﬁﬁﬂneé PG ﬁaééﬁﬂe@tﬁ%ﬂ%ﬂﬂaYPoﬁlgﬂ%ltaﬁkt@Oi it is not

t he i medi at elgy fieread mgeguagbg 249 f212 ofp I@@g 2o3diMg £h are used
R

for the adjustnent but  the, bl 202 i.s used for rlng t he
readi ng of th@nreuﬂlaggFt%th re g@c@qu o‘fa‘é?'l ﬁé in‘%ﬂfh %08 he head

wheel disc at faelgaiegiely f2i inr thet ron-batt I818 aopen®@0dt the smmmetime heads 60
and o1 are ackielaly b8fsHshYs 006u SHL UM SPF dia8iging.  For

a track sequence_s ore requenci es
fl- f4 are n&é@@d r°QFP§EVe°Q@PP§ﬁBﬁ§ tfrem (rhe fvequenciies 1t r acks

situated one BQhOWBthe ehBeprecibB8CPosYtidi o Hhe f%ggﬁmﬁbébk 211
di stirngui shin char cterizing |t hereinafter called a sine-wave

nal
signal, with 20 EeeRrde ehﬁeﬁﬁye?@ neﬂ4fr°qlﬁh?mf¥¢ﬁ§?%%ﬁiQQEPQRQFtS'
magnet i ¢ headwh@leesds he&d ne€OWay ergadtialy Whded herdqusneivy f£-13) t he

run-out 218, apd %Eaah81sfgew£ig§ng a fresh run-out 221 with the
frequency f4. Since all the sine-wave signals are
transferred simultaneously, via a transformer &4,
from a circuit arrangement in the chassis to the head
wheel disc and/or from the head wheel disc to a circuit
arrangement in the chassis, four different frequencies
are used because a clear distinction between frequencies,
crosstalk components of frequencies and combination
frequencies has to be made both by the control 63 and
by the circuit arrangement in the chassis.

Figure 13B shows the division of the distinguishing
. signals in the run-outs 217 - 224 into a plurality
A of time windows. 1In this case, the run-out 217
contains two time windows 65, 66, the run-out 218
two time windows 67, 68, the run-out 219 two time
windows 69, 70, the run-out 220 two time windows 71, 72
and the logical continuation shows a following track
with two time windows 73, 4. The run-out 221 comprises
two time windows 77, 78, the run-out 222 two time
windows 79, 80, the run-out 223 two time windows 81, 82
and the run-out 224 two time windows 83, 84, the logical
beginning is distinguished by two time windows 75, 76.
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crosstal k conponents fromthe run-outs 217 and 219 with frequency
conponents fromthe frequencies f1 and f3. The precise position of the
fresh track 211 to be recorded is determined fromthe crosstal k conponent
Wi I’e the head 60 is reading three frequencies fl-f3, the head 61 is
witing a fresh run-out 221 with the freq#gncy f4. Since all the
sine-wave signals are transferred sinmult&feously, via a transformer 64,
froma circuit arrangenent in the chassis to the head wheel disc and/or

fromthe head ' t Ol It [ [ f
dirfferent freqﬁ%ﬁghegbg'rgg gggéﬁ ;%Esg%agﬁg{%?ﬁsslt%\% |oér;1&]§:/\1§1een bihhe

frequenci es, cHaB4OHBLKOBanPBmelPs TR of Pductfei &8 ardP c Fdiangd it
frequenci es hagnhko abeafiRefeRs! BLDXhENS iGN WA 289, 10 | B cigaui t

arrangenent in th hassi s. ,Fi gyre 13B ows the div]sion, of the .
o erT o i ngWet b, SReaRRREAesL 1 st 12 18 SeiPqtRd 56 WARGITAY of 1ime
vm'hndovxs. I n fireguensy, £1 he}émuh- dat walitteantin nthé Woinie neeindowd @$% 65, 66,
the run-out 218_t t] | . of rAN-0ut tJ i,ndows
66° 70 the rutotRebEHE-HhRIRRR B, st neka (B g frfeldit ol WY
conti nuation sfoequencyl £8whichr sbe hierid & id meadingpns Whilzs the The
-out 221 ' ' i , - ot :
Windows 7. goRBRHCEd 180rkhdiak) BEREB LRl Compdid il Y e’ trdhdid g |
two tine windo#d 883 £3 frae thgi ediapeythMurowbsi2t8 and U Wb two tine

wi ndows 75, 76oft ¢Ret tiReWrDHQWHs B0 athidl oY G t3idet MY QrisidbRAlTO Wi th
frequencies f1 and f2 I, , -22- mea% noi ef?ﬁ

dunNng the scafth na?mPgﬁngaﬁggﬁemN}gpﬁé nalrﬂ; Elﬁ%(ﬁ%e%ézncéﬁs

76, 78, 70, 82apadr8duliirgainathentransi ey i6l, heddead®1 i 79, 80

W th frequenci$§i%1ngngofgihé_ég%gcgggd§ijlgﬂaélgg to say noise,
in the time window 80. Thus a distinction between
frequencies is made both by the head wheel control 63
and by the circuit arrangement in the video recorder.

Figure 13C shows the division of the distinguishing
signals in the run-outs 217 - 224 into & plurality of
time windows. The run-out 217 contains four time
windows 85-88, the run-out 218 four time windows 89-92,
the run-out 219 four time windows 93-96, the run-out
220 four time windows 101-104. The run-out 221
. comprises four time windows 109-112, the run-out 222
~ four time windows 113-116, the run-~out 223 four time

windows 117-120, the run-out 224 four time windows
121-124 and a run-out above the track 209 would have
four time windows 105~108. No signal, that is to
say only noise, is recorded in the time windows 86-89,
91-94, 96, 98-100, 102-106, 108, 110-112, 114-117,
119-122, 124. The arrangement of the time windows
85~124 with a frequency £1 is so selected that the
frequency £1 can be allocagted by the control 63 and/or
by a circuit arrangement in the chassis of a video
recorder. When the head 61 is writing the frequency £1




frequency f1 which is witten in the tine window 79 in the run-out 222
the head 61 is different fromthe frequency f2 which the head 60 is
r eadi ng. Wil e the head 60 is reading crosstal k conponents -of the
frequencies f1 and f2 fromthe adjacent run-outs 218 and 220 out of tfhe
time windows 67 and 71 in the tine window 70, and conbi nation frequercie
of the_frequencies f1 and f2 are resul“ti%"in the transfornmer 64, th
61 is witing no sine-wave signal, that is to say noise, in the tine

80. Thus a distinction tween f.req Ci i e bojh by the head
control 63 a_nda?ﬁlpﬁe!bgf*rggp? Hipgﬂﬂeﬂgg’t’ ﬁ’i’et ﬁi’@rg?afd(%g WRHARY . Figure
shows the divisecaivk Bhy dineiwguesbignadi frahs the tthm~out @MS 217 - 224
into a plurali Ok L1 IR < - - Qut i f tinme

wi ndows 85- 88, %ﬁg%nggaﬁggﬁﬁ“ggga;ﬁ%e%%%%&ﬁ%%&ﬁﬁﬁ St 219
four tine w ndéRBAOBSOGY,t 204- +220 Duardingt i nagpws| 04. | The
run-out 221 copiL§4s,f Ayl sl bAEL W BARWaRkPRrkbe vt tHE 1Pingdordd’ i NE
W ndows 113-158 }he %un-out 2%? four. time windows 117-120, the run-out 224
four tine windehsteB1¥894088& GT1run- Quringobbeste kime: Windewmpd Whave four
1 The Lo wi pons Be- B0 Do o e e R T e, gy T et
in the tine wpdows - 5 - - : - :
114-117, 119- 1999 E%T’m"%‘rh@}%r?Eﬂggﬁgng%ﬂngh%%ﬁ g Midosw 95 i th
frequency f1 iasndo9%ehrédt thiet finequérclr fqudnmingl then timeaMiodowe @Sy t he
control 63 and I r ol t N5 41 ass) i deo
recorder. Vﬁéﬁé?ﬁgtﬁggﬂ %%éigééﬁﬁﬁgﬁggtﬁébprhgi bR §§f%d§ﬁ§}£ﬁ during the

| equenc
tige wi ndow 113uring hbedren-iBestfopndecaéiter ah;atsit{wm?é &%nal fromthe
run-out 219 angeéépisdtrecrbesiNgPEER 248 .and 220 with the tine

A correcting variable, which indicates the current
deviation of the head 60, 61 from a track 205 - 216,
is obtained from the distinguishing signals f£1-f2.
Through an electro-mechanical transducer, for example
through a piezo-ceramic, this correcting variable
adjusts the position of the head 60, 61 of a head
wheel disc and/or the head wheel disc transversely to
a track 205 - 216 in such a manner that the head 60,61
adheres to the previously recorded track 205 -~ 216.




wi ndows 89, 93 and 100. During the tinme w ndows 114-116, nho signal is
transferred via the transfornmer 64 for the head 61.. During these tine
wi ndoews 114- 116, the head 60 reads the crosstal k conponents out of the
run-routs 218 and 220 during the tinme wi ndoes 90 and 97 and the frequency,
during the tine w ndow 95. After that, a#)?e head wheel disc can be
re-adj 8st ed during the run-in 247 and" er that the head 60 records thg
fresh track 211. A correcting variable, which indicates the current

devi ation of the head 60, 61 froma track 205 - 216, is obtained fromthe
di stingui shing signals fl-f2. Through &RdB&ctro- nechani cal transducer, for
exanpl e through a piezo-ceramc, this correcting variable adjusts the

position of the headt 5@, methel @ﬂ%d&&ﬂgchsgigﬂdioéntaeréwﬁmel di sc

transversely to %F’ 216 i such a nerlt f é fl

adheres to the 35 ﬁé‘i% o E0FBe 85 VARE pRATVLGRLErLY Sor & é_L A

met hod of recorsdigagla oxi gnmhgnatalcrdzapajlﬁfg) pevwbiemein pdmtiamsncm' tmp@k
ticularly f t [ C.t '

b track (S, wicd i Bre? iR, 15 RHEELAGn | gE8n e R L o The

(1) and succeededdam{dohandi ﬁupmsdJ ionesjgrotesi to bhmehblwiﬁnnn) and

the portions ofgiigeddh Q:ﬁ% ne@4ume 49 n‘&nﬁ’%é”ﬁéﬂti&n@%ﬁ'ﬁﬂcﬁ qdhe. edge

cdge (3) of i hEhledRheRn e aﬁéni'a‘%%aﬂat Taraliet 0 9069 ot 58 ' S) ' of
the bl ocks (B) m@ﬁlw tahdnilef s‘i&écby( 8]111&4)iri Otmoa:ar@cﬁimgr(e@ transve;_:'se
P scanni ng. ol omities CARPeLEPnG: NS BEGHAITh LS RINGR & RPBRE YA being
di sposed at thdhei ﬂmunﬂergnh‘.enes (4 5) of the blocks (B) of portions
of track (S1-54) formed are aligned perpendicular or
substantially perpendicular to the edge (3) of the
medium, the scanning elements effecting the recording
and/or reproduction being disposed at the circumference
of a cylindrical rotating drum round which the medium
is wrapped, characterised in that the angle of rotation
of the heads (K) during which the recording operation
of a portion of track (8) is effected, is offset from
one portion of track to another within a block by such
an gmount that the offsetting of successive portions
o of track (S) in their longitudinal direction resulting
- in itself from the longitudinal feed of the medium (1)
is compensated and these portions of track lie substantially
side by side on the medium (1) without offsetting in
the longitudinal direction of the medium. '

2. A method according to Claim 1, characterised in
that the drum (11) is wrapped round by the medium (1)
only over a portion (180°) of its circumference.

=-'i

‘ 4. A ﬁ:ethod according to Claim 4, characterised
-,_w,':in that thg/ drum (11) or the head wheel is adjusted
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of ra cylindrical rotating drumround which the nmediumis w apped,
characterised in that the angle of rotation of the heads (K) during which
the recording operation of a portion of track (S) is effected, is offset
fromone portion of track to another within a block by such an anount t
the offsetting of successive portions of track (S) in their |ongitudinal
directjon resulting in itself fromtﬁna?%ngitudinal feed of the nmedium 1)
i 3 conpensated and these portions of track lie substantially side by si
on the medium,(1 i thQut ,af fsetdi in dhe I t4dj ir i onL9f th
medium 2. A #(?\gé a c?rcaqqnodl t°0tt élq% rﬁ’ijgs C%ﬁ%%#?éggél ﬁot ﬁé% ﬁﬁggm‘um
(11) is w app€d)r dwming thee scatinimg Of diHe) porticneoofi tna¢ks(sS).of its
circunference. 3. A nmethod according to Claim1, characterised in that the
drum (11) contains e Ql \WeAlHddY ﬁm HoL -0k 8L T REDSE Eefhe
ci rcunference, 4. 52\ rre;tLo accf‘c?)'{c [ ngq%o télaclhdrgl . char act e??gié ??i that the
drum (11) or P-ﬁgtﬁ’@é’d t\}&?eélﬁq&’é LFOPs which t%-adWQer%%t?%ﬁeﬁFeﬂts
?XI skg 52) g el %bl V?ﬁi&ﬁlfée sas_djwe (olﬁéyj_lﬁﬂen@dﬂﬁiﬁ?w nﬂ%@ékt?ﬁetﬁoté:] i ons of
rac . 5. od accqrdin ai, racterjse 1t ha e range

over which th@eigft}?m%if%%{fg%h@d‘ﬁ@@ar&;&@ﬁ Hap Qﬂ?ya?ﬁe portions
of track over seammledct ed portion of the width of the nmedium (1) are
scanned. 6. A nethod according to Claim1l, characterised in that provided
one behind the othgr ixn i ' &AL 10N are two
scanni ng el enents gf' %#ghliﬂtoge a?:l%trog-;aq_lng ftté)g v%n&?'hni ép’si%\%#&?%ér(r%ér%cordi ng
oper ation andiBh&hedc previded sneabehiinddide ethariantthardireetbersence
Oﬂﬁ%he_Slg?a|o£tthéep@%%ﬁ%h ot %Q%c%?Q%Dda&%ammdﬂkdﬂﬂﬂﬁﬁé SRenéRtas a
criterion for e

o} which the first is fed with a signal for a recording

operation and the second acts as a reproduction element,

and the presence of the signal at the output of the

second scanning element serves as a criterion for the

existence of contact between scanning element and medium.

7. A method according to Claim 1, characterised
in that the recording is effected with different azimuth
angles from one portion of track to the next.

8. A method according to Claim 1, characterised
in that a track readjustment is provided which ensures
I\ a precise position of the scanning element in relation
to the portion of track at the end of each portion
of track (S).

9. A method according to Claim 4, characterised
in that a lifting magnet (20) is provided for the axial
adjustment of the head carrier member (15).

10. A method according to Claim 1, characterised
in that only about half the angle of the wrap-round
angle is used for the recording and/or reproduction
of a portion of track (S).
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exi stence of contact between scanning el enent and nedium 7. A nethod
according to Caim1l, characterised in that the recording is effected w th,
different azinmuth angles fromone portion of track to the next. 8. A ne (
actording to aiml, characterised in that a track readjustnent is
provi ded whi ch ensures a precise pO‘siaﬁd'h of the scanning el enent in
relation to the portion of track at the end of each portion of track (9).
9. A Tethod according to Claim4, characterised in that a |lifting magn
(20) is provided for the axial adjustnent of the head carri er,rregger (1
10. A met hod accdandi Agmedh@diancording ate flatm 1y, eharagheTigdut nal f
the angle of_th ag-: l.e,d r §05€1 gpaakd

PRgt TRt U RS Grablie 66 pbieLeR a0

repr oduct i of?o 11. A Fe%hod aigﬁrdi ng to
daim1l, chshacbeginadnig andatthel gndgofh® PeEbION T ofTREK: (BAs of track

0t he oo tel ° h96r8l bégthnify and dkeer ni ned not
by 't he terrpg%gl h%%‘*?’%%n%g ﬁt thd Ot éhpor & b

_ n e tenporal, end of e c a s n
nedi um and $eapo endnodft the W@%ﬁt?%ﬁ\'@egﬁ?éﬂg’g gﬁ&t %éaglﬁ%n pat h
to the scanghpgeghe®Rt by electronic switches in the signal pat

to the scanning element.
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