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One of the methods of achieving such a high—~density recording
is currently used for video tape apparatus which is generally
20 subdivided into types having one head, :ypeb having two heads and a
180° spacing, and types having four heads. Another technique which
relates to this is the multi-track recording in which an input
signal is divided into a number of channels and this is recorded
simultaneously i{n a number of recording tracks. This method 1is
25 used in PCM audio tape apparatus with fixed heads etc. Moreover,
the above-mentioned two techniques can be combined to obtain
recording and display devices of the rotatable scanning type as
suggested in United States Patent Specification 3,604,847.
In one of the ﬁagnetic recording systems described therein
30 there is disclosed the use of two diametrically oppositely located
magnetic heads each in the form of a stack of two single
sub-heads. The sub-heads of each magnetic head are stacked so that

they are at a certain distance from each other and that their
transducing gaps are situated on one line. Each magnetic head
35 forms two oblique tracks on a magnetic tape with a protective band
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method of recording without the use of a protective baud.

For that purpose, in accOtdaﬁce with a first aspect, the
invention provides a magnetic tape recording/playback apparatﬁs
comprising a rotatable magnetic head assembly of the type in which
a magnetic tape is wound aroun& the assembly over such an anglé as
to provide a helical scanning recording/playback mode, and means
for moving the tape longitudinally around the assembly, the -
assembly comprising a rotatable supporting member which supports
two &iametrically oppositely located magnetic heads for rotation
abﬁut an axis, the two magnetic heads each having two sub-heads

~with mutually parallel transducing gaps separated in both the axial

"aﬁﬂ;circuﬁfetential directions on the rotatable supporting member

.'Ehé agial and circumferential separations of the ttaqsducing gapé
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of one magnetic head being equal respectively to the axial and

: cifcumferential separations of the transducing gaps of the other

magnetic head, the transducing gaps of the sub~heads of one
magnetic head being inclined at a first azimuth adkle relative to
the plane of rotation of the rotatable supporting member and the
transducing gaps of the sub-heads of the other magnetic head being
inclined at a second azimucﬁ angle, opposite in direction to the

Followed by page 2a
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di stance as the first head. The two tracks are forned with the same azi nuth
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5 heads which are suitable for series production and which
have only two transducing gaps parallel to each other.

In order to realizc a homogeneous co#ering of
the magnetic tape with tracks it is essential for the
tracks to be formed on the magnetic tape with a pitch which

20 is equal to an odd number of times double the track width,
As will be explained hereinafter, a pitch which is equal
to three times the double track width proves to be a very

_ suitable choice in practical recording/display systems,
N\ ' In one embodiment fhe supporting member is

%5 assembled on a rotatable upperdrum which is mounted -
coaxially with a fixed lower'drum, and a head window through
which the heads can contact the magnetic tape and scan
same when 1t is wound around the drums is formed on the
circumference of the rotatable upper drum.

30 In accordance with a second aspect the invention
provides a method of record1ng and play1ng back 1nformat1on
on a magnetic tape in an apparatus comprising a rotatable
magnetic head assembly hfound whibh'the magnetic tape is
wound over such an angle as to provide a helical scanning'

35 record/playback mode and means for moving the tape

followed by page 3a



rot at abl e supporting nenber which supports two dianetrically oppositely
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devi ce seleetion of the helieal scan angle, the tape long:l.tudinal speed,

the assembly rotation speed and the head positions in relation to
20 one another so that during one half-turn of the assembly one head
forms two first oblique separated tracks simultaneously with a
pitch of 2NW (where N-l or 3) on the ‘magnetic tape and so that
during the following half-turn of the assembly the other ‘head forms ﬁ_}
two second obllque separated tracks simultaneously with a pitch of
25 ZNW interleaved with said first tracks 80 that adjacent tracks have
no protective bands between them and are formed by subheads of
opposite azimuth angle, and the playback method comprising scanning
each track once'with'the sub—head used to record that traek.

An embodiment of the 1nvention will now be deseribed in

30 greater detail, by vay of example, with referenee to the
accompanying drawings. In the drawings'__

Figure 11s a diagrammatie perspective elevation of a
rotatable drum deviee in which a magnetic head assembly 1s '
1ncorporated o )

35 Figure 2 is a diagrammatie'plan view which shows the situatiou
in which a magnetic tape is wouud around the rotatable drum device

of Figure 1,



of Figure 1, 4 Figure 3 is a front view on an enl arged scale of an
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Figure 4.is a sectjonal viewtaken on the line IV-1V of Figure3, Figure 5
is a.front view on an enlarged scale of one.of the two multi-track heads in
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the magnetic head assembly according to the invention,

' Figure 6 is a plan view, partly broken away,
of a magnetic tape in which an example of a track pattern
is shown which is formed after half a revolution by the
head éssembly'accorﬂing to the invention, and .

Figure 7 is a plan view, partly broken away,
of a magnetic tape which shows a track pattern after one
full revolution by the head assembly according to the in-
yentidn.

. A recording / playback apparatus gccording to
the invention is equipped with a rotatable head assembly
having the construction shown in Figures 1 and 2 in
which a rotatable upper drum 1 and a fixed lower drum 2
form a tape guide system 3. The rotatable uppef drum 1 is
rotated by a motor 5 via a shaft 4. During the recording/
playback of (tek%evision) signals. the upper
drum 1 is driven'while a magnetic tape 6 is guided by
a pair of guide pins 7 and 8, as shown in Figure 1, and

- is wound on the circumference of the tape guide system 3

over such an angle as to enable a helical scanning re~
cording /playback mode. .

_ The rotatable upper drum 1" has a head window 9
from which a multi-track magnetic head 12 of a head
assembly 10 projects to scan the magnetic tape 6, and a
head window 9' from which the other multi-track magnetic
head 12' of the head assembly 10 projects., All this can
better be seen from Figure 2 which is a plan view of the
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- On the front or tape contact side, transducing. gaps 21 and
22 are formed between the parts 13, 16 and 13, 17,
respectlvely. These gaps 21 and 22 are accurately parallel
because the sides 14 and 15 are accurately parallel.

The assembly is completed by write/read”windings 19, 20,

20 In order to make cross-talk as small as

" possible, in one embodiment the_central part 13 has a slot
25. A magnetic screen 26 may be provided in said slot 25.
Cross-talk can further be reduced by providing a short-
circuit turn 27 around the magnetic circuit whidh is formed

25 by core part 16 and a part of the central part 13 and a .

short-circuit turn 28 around the magnétic circuit which is

formed by core part 17 and a portion of the central part 13.

The head 12' shown in Figure 2 is of the same

type as head 12,

30 . The transduclng gaps 21, 22 of head 12 and the .
transducing gaps 23, 24 of head 12' are in a particular
relationship to each other and to that of the other_head,

~as is shown in Figures 5a and 5b which are front views on
an enlarged scale of the two magnetic heads.

Figures 5a and Jb show the surface. mfthe head

support 11 with. the position and the angle of the trans-

35

ducing gaps in each multi-track head 12, 12', in which
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5 the transducing heads 21, 22 of head 12, , o
- - The embodiment shown permits of high-density
magnetic recording, for example, digital recording of
video signals, in which the recording is carried out
without protective bands, For that purpose the transducing
2 gaps 21, 22 and 23, 24 have mutually different angles
(X and /3, respectively) with respect to the normal to
the upper surface 18 of the head support 11, as is shown
. in broken lines., I this construction the occurrence of
\g/ cross=talk between adjacent tracks is avoided by the
% azimuth loss. The tracks may have a width, for example, of
11 jum, i.e. half the track width used in the known Philips
V2000 recording system, -
Figures 6 aﬂd 7 show track patterns which are
formed by using the recording/playbaék apparatus according
30 to the invention. . _ '

In the Figures 6 and 7 embodiment a recording
which is entirely free from protection band is carried out,
The tracks 38A, 38B are formed in one half rotation of the
upper drum 1 and the subsequent half rotation thereof forms
two subsequent tracks 39A, 39B., In this case the pitch L
between two successive tracks having a width W is equal to
2V,
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20 gaps 21, 22 and 23, 24 have nutually different angles ([ERR] and [ERR],
respectively) with respect to the normal to the upper surface 18 of the

he upport 11, as is shown in brokeh lines. In this constructi'on the = *
oc@ence of cross-tal k between adjacent tracks is avoided by the 25.
aziwith | oss. The tracks may have a width, for exanple, of 11/um .i.e. hal f
the track w dith widddbe robyheusitbar Phatig:y Ve i1 f tcatidnagnayy beem Fi gur ése6
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appar at us-accor g |nven Ion nbodi nent.
"~ a recor dithy wkipsh of sthdst dnednripree from protection band is carried out. The

tracks 38A, 3%% ?gtgg%_lg(r‘;gggﬁﬂ o) ﬂ%& gé%tt@&im gge‘; RestePah Erum 1 and the

subsequent ha ereo for N two subsequent tracks 39A, 39B.
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carried out in this ventiqon w t de arting fromthe t and the scope
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secand. At approximatelyt 488 of NpO. frarres/sec the di stance L on the magnetic
tape bet veen +46ael il Pkup UrBhe-callk ! Mitwebili the Hh Gsindfic ctbfutes  (/

approxi mately 488 x. To ensure m ni mum Ccr 0SS- ta et ween t
magnet i ¢ ofi pctHa-§rack é‘eF -theadistangg L thesweens the b tEanaguefng he two

t r ansducigags Jstvu1aee!led DOrges ab dsa18Fe DOBE| e othd¥l hHagd Otd1gbodand, a good

mechanical contact between the head and tape and a simple

15 manufacture of the head require a small value for L. A guitable
choice has proved to be that which corresponds to N= 3, so in the
present case L = 3 x 488ym = 1.464mm. Other relevant dimensions of
the "twin track” head are: = |

‘1= 3mm; h= 3 om; h* = 0.6 em; h'' = 1.25mm.
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mechani cal contact between the head and tape and a sinple 15 manuf act ure
of the-head require a snmall value for L. A suitable choice has proved to.
be: that which ‘corresponds to N'- 3, so ig the present case L - 3 X 488pm-
1. 464mm. Ot her relevant dinmensions of the twn track® head are: 1 - 3

h - 3mMm h - 0.6 m h" - 1.25mm 20 25 30 35 8 CLAIMS 1. A nagneti
tape\Jecordlcngmg ayback apparat us corrprl sing a rotatable magnetic head
assenbly of 7tThe type in which a magnetic tape Ici wpund around the assenbly

over such an angi*e és“"czﬁebf'%m% '?fc”d’a“ atrrbacksgepntafe (<OPBFIANG/ Bl ayback
rmdenbfmd mMeobatdble Wej{ﬂﬂ«:{: tHeadt aRnbDP BEt tRe rl@‘ph)/i\.l\tﬁﬁiﬁﬂﬂd d hegmaenbl y, the
asse conpris ota s orjin r i C or
di anet riycal Irpé p{ﬁ‘ gﬂ’%{ Valge) Eﬁ ‘Hﬁ%ﬂﬁ’ (?gﬁﬁaﬂ‘f 3 48 %tﬁspﬁ 33%‘X\Dn axi s,
t he twos magaechelidadascanndsg inutd@g/pbaﬂahkms ‘and medds fomnwﬁ.hty

1 el nf I
parallel traps 3" ‘%aﬁgffﬂﬁ a&%gﬂ%gnggérﬁq ax&g gjlrcu erentia

directions on t € Ssu t éax a circunferenti al
separ ati ons ceﬁptﬂﬂénsmmﬂgmhig gugporbing menber) vhich Ma@-‘ﬁ@eiﬂﬂg equal

respectivel Mi&&éﬂ? f%&'e Fﬁgiei%rﬂénagnet | Cé‘%iéﬁ&@d@%?”&t‘ih&&‘%bout

t ransduci ng gaps o he transduci ng gaps of

the sub-head® #tisynEhergyncraanetia hends machnbaviagqten subtheads withnih angl e
TR0 N oy S s gt ogr oo AT
|tn§~L—r ned at °§"g‘§%&ﬁﬁ“‘a"ﬁ1nﬂ’tﬁ"§2§'ﬁ on Eag IPFRtY ed?‘?"é’&?ﬁﬂ? pgmber, € g‘B gfl r st
azi mut h anghgial andté¢treuvinfertdntisl Bepacdtioas odf ahe oirarnbeudmagqﬂ ef
supporting gENbEr 3Pfk §AGH &%Bgfg{u@lngesape&f&‘i Oto W' Betdt and
circumferential separations of the transducing gaps of the other
15 magnetic head, the transducing gaps of the sub—heads of one
magnetic head being inclined at a first azimuth angle relative to
the plane of rotation of the rotatable supporting member and the
transducing gaps of the sub~heads of the other uagnetic'ﬁead being
inclined at a second azimuth angle, opposite in direction to the
20 first azimuth angle, relative to the plane of rotation of the-
rotatable supporting member and each gap forming a track of width W
during recording, the two magnetic heads being situated in
positions chosen on the assembly in relation to the helical scan
angle, the tape longitudinal speed and the assembly rotation speed
25 so that each magnetic head forms two tracks having a pitch of 2NW
(where N=1 or 3) and so that during one half turan of the assembly
one head forms two first oblique sep&raﬁed tracks simultaneously on
the magnetic tape and during the following half turn of the
assembly the other head forms two second oblique separated tracks
30 simultaneously on the magnetic tape interleaved with said first
tracks, adjacent tracks being formed without protective bands
between them by subheads of opposite azimuth angle’.
2. Apparatus as claimed 1n Claim 1 wherein N=3.
3. Apparatus as claimed in Clafm 1 or 2, wherein the
35  gupporting member is assembled on a rotatable upper drum which is
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during recording, the two magnetic heads belng situated in positions chosen
on the assenbly in relation to the helical scan angle, the .tape .

. di nal speed and the assenbly 9otati on speed 25 so_th‘at “each

rrag ic head fornms two tracks having a pitch of 2W (where N-1 or 3) and so
t hat durlng orfie half turn of the assembly one head forms two first obli gque
separ at eduhtet lepasiathllyt whetoas Fixedn Lovar ﬂugmetnﬂcwhapenamj bdudl ng the B
follown al f as I econd obl i que
separate n?r%c httg%%‘ %1&b aﬁ%?&s ah Q%n?%%ke &%JQQ{ ape n n?rl eaved with
said fi mntsmk!hemdatatemundmnbeﬁmdtmréa farmed on ghet ecti ve bands
bet ween ck?@%@éeﬁb@hﬁagﬁe Yor2PAAR! hfpstZabyhh angle. 2. Apparatus as clai med

in Cdaml ereln ParatusascalnedlnCIalmlorZ ‘wherein
theS35  sugfbor APPRFAFEALRS clalmads daiangqope of Chatmealdy 2 ®5pds drum which is

1111111 %néedfkl badd lnbphdéicl hédd leo r&é@ﬂ%é&r@@i&k'bﬁ\ﬂwbh a fixed | ower
drum and wherein _a head naﬁgﬁ& rouglo\,\gm ch 1tihe heads can contact the

magnet | @PPAHEFeRR ol gatfd s Aherad psaet (RPTERLAACH s formed on
the cir auoisy @aceleaitriborinding airecptyyided diniBuckh manner thad.betdpar at us as

I d head
oL T gy kRS e el ke Senbieif 55 10 REH, °, 100
C- sWwaped naghet Apparasus cash chailnedg inrClaiact s iwbereindianglitr dspfarmeded i n such

rranner HQS&?%\Q@E@ qﬁg\%‘ Get@ién %HQC'IEA%’&%&'L“%EI#?W” a transduci ng gap IS\—J

aratus as alm4, wherein a slit is
for rred in tHe cé»&falt“blﬁcklmedeéh Gledat 3 o ¥hereimg shers-cireuifppar at us as

cl ai med ¢iypn elvbum atBGAE AR GRAkE - ﬁur ma &Hé&hd Th¥sughd eRd QiRe. each
C-core and aI so extends through the sl ot. paratus as clainmed in Claim

5 or 6, wherkei nARPAFRSHE 34 claimed in Llaip S ;ﬂ"o@r dﬂ’&'ﬂf‘ thBagreic g A
magget | gek@die megmvd,'uag/m_ a;_“baa]ogap_par atus substantially

8. A magnetic tape recording/playback apparatus substantially

a

as herein described with reference to the accompanying d:awings.-
9. A method of recording and playing back information on a
magnetic tape in an apparatus.comprising a rotatable magnetic head
20 assembly around whlch_ﬁhe magnetic tape is wound over such an angle
as to provide a helical scaaning record/playback mode and means for
woving the tape longitudinally around the assembly, the assembly
comprising a rotatable shpporting member which supports two S \_}
diametrically oppositely located magnetic heads for rotation about
25 an axis, the two magnetic heads each having two sub-heads with
mutually parallel transduciqg gaps separated in both the axial and .
circumferential dtreg:igns on the rotatable supporting member,. the
axial and circumferential separations of the transducing gaps of
oune magnetic head beilng equal respectively to the axial.gnd
30 circumferential sepataﬁions"oi the transducing gaps of the other
magnetic head, the transducing gaps of the sub-heads of one
magnetic head being inclined at a first azimuth angle relative to
the plane of rotation of the rotatable supporting member and the
transducing gaps of the sub-heads of the other magnetic head being
35 iaclined at a second azimuth angle, opposite in direction to the.
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as herein described with reference to the acconpanying drawi ngs. 9. A

met hod ‘of . recor di ng and playing back-information on a nmagnetic tape in ag
appar at us conpri si ng a rotatable magnetlf head 20 assenbly around whi
gt

t he nagnetlc tape is wound over such an angle as to provide a helical =
scanni ng record/ pl ayback node and nmeans for noving the tape |ongituadinally

around the pebhyimHCe IR bk eONT) $ha9nant e2aELA oB1BP RabI N0, TETDET

whi ch” support's two dianetrical [y opposit ocat ed nmagnetic heads for
rotati on abotatagsble guppontinginembeqy mngq efhéwsubmdham gk wo

sub-heads W dgpnlbididlehd firnihg Orabkd bl dCtrutxTiPEn ﬁepﬁ{é‘trﬂéoﬂd'inémh the
axial and circunferential directions on the rotatable supgortl ng nenber,

the axial arfPtipdceampEieing 8 selession jof theythelical sean anglieyy thapkansf one
nmagneti g heambd@atmmuabeddesm%uﬁmyt fotdtdon Xdpaled A& %ﬁe head

circunferenti al arat i t he transduci ng magneti c
‘head, the t r%ﬂ?gﬁ d2g% %?‘6?“ {49 008, AIQERRK; 885 t‘g’rfgﬁﬁﬁ{ﬁ*e qﬁggat% ng
inclined at e fthesdssanbnytdneahgide fome ity cf fivatt dlighe nmmpatated: atackas of t he

rotatabl e SUon LA YRR L a4 SHACKARPE JADS: ofy bR laifads O

t he ot her gne a secon azi fut
opposite in z:nneeend @9 that ldgrins rbeffqlépwm halfrturg| of the|assewbly c;hehe

pI ane °f| rm@éﬁe@“héﬁd €0End th?&?ﬁd YH12QGd | %a?ﬂﬁ&%raél&%ﬂﬂﬁ%a&éo&s??

gh sof each magnetic h ormng tracks of a track

di ng nothtdda Rhkshi of r?g"a’-%"@l"é%‘l‘ﬁ?n"ﬁ?h togdd h@lﬁ&aﬂ%&&n"’aﬁbﬂé the tape

| ongi t Ugl yadknts R28eks hafe afcS POt 0é Adndd mdnaﬂlﬁntm aead positions
|n rel ation % one anoj her, so thata{_jurl ng one h n of J;)‘h% ssenbly one

head forms t £ %% sybheads ot aparattyy é%‘ﬁs? a pitch
of 2NW (whermathod cmp3jising Bb«mﬂmgnﬁdhcnaqhemad vﬁmhtthat sdbitiead dded

fol | ow hal f -t senbly the 10 ot her head forns two second
obl i queq%epgér at".éeg‘;{hr %‘é‘ﬂg}% %T taneously with a pitch of 2NWinterl eaved

with said first t9aclasmethodhas cldimetin Clalokd vhereimd¥=3.ot ecti ve bands
between them andyfif €5 nethod as claimed in Claim 9 or 10,wherein the
supporting member is assembled on a rotatable upper drum which is
mounted coaxially with a fixed lower drum and wherein a head window
20 through which the heads can contact the magnetic tape and scan same
when it is wound around the drums is formed on the circumference of
the rotatable upper drum. '
L 12, A method as claimed in any one of Claims 9, 10 or 11,
wherein each naénetic head comprises a central block on two
25 oppositely located sides of which two C-shaped magnet cores each
having an electric winding are provided in such manner that between
- each C-core and the central part a transducing gap s formed.
13. A method as claimed in Claim 12, wherein a slot is formed -
in the central block between the transducing gaps. '
30 14. A method as claimed in Claim 13; vherein a short-circuit
turn is wound around each C-core and also extends through the slot.
15. A method as claimed in Claim 13 or 14, wherein a nagnetic
screen is provided in the slot.
16. A method of recording and playing back information on a
35  magnetic tape substantially as described with reference to the
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formed by subheads of opposite azinuth angle, and the playback method
conprising scanning each track once with the sub-head used 15 to record .
t ha ack. 10. A nethod as clained itm G aim9 wherein N=3. 1i. A rrethod as &
cl ai in Gaim9 or 10, wherein the supporting nenber is assenbl’ed on, a
rotatabl e upper drum which is mounted coaxially with a fixed | ower drum and
wher ei n ac&mdnwﬂgiami‘ﬁzgs.thr ough which the heads can cont act the nagne

tape and sca i rou y on the =~ .
circunfer enc r?l’fgg t§f:35 \&zgf%'bgﬁﬂ {Iﬁq’a g@ 1\{@?#0 ﬁcﬂigl med in any
one of Chethud 9: ﬁe&oodimand\/rléﬂalm dack tm’gmtipnheaoh @emﬁis‘resam central

bl ock on PR | Ye | h two C- shaped nmagnet
cores eacélvﬁ'aa\%i?ﬁ% 1g'n € eotgtgr%(fc#\n %‘g?%gggre prg%%/w(} in such manner that

bet ween part _a transduycing gap is fornmed. 13. A
met hod as clained in Cla|m12 wherein a slot is formed in t he central

bl ock between the transduci ng gaps. 30 14. A nethod as clainmed in-
Claim 13, wherein a short-circuit turn is -wound around each C-core and al so.
extends through the slot. 15. A nethod as clained in Caim13 or 14,

wherein a magnetic screen is provided.in the slot. 16. A method of

recordi ng and playing back information on a 35 -nagnetic tape

substantially as described with reference to the acconpanyi ng draw ngs.

- 17. A video recording/pl ayback apparatus incorporating the nethod of ,
recordi ng and pl ayi ng back information on a nagnetic tape as cl ai ned |n a‘m/
one of Clains 9 to 16 inclusive. 11111111 111111 111111111111111 *
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