10 March 2005 MAGNETI C HEAD, RECORDI NG AND/ OR PLAYBACK NETHOD FOR

. TAPE- TYPE MAGNETI C. RECORDI NG MEDI UM AND ROTARY MAGNETI C HEAD MECHANI SM
BACKGROUND OF THE | NVENTI ON This invention relates to a ltddareh 2005head, a

recordi ng and/or playback nmethod for a tape-type nagnetic recording nedi um

and a rotary magneti c head nechani sm Various apparatus for recordi ng and

pl ayi ng back a - signal onto and froma tape-type nagnetic recording nedium

are known and w dely used. An exenplary one of apparatus of the type '

mentioned is a video cassette recorder apparatus of a rotary drumtype

wherein a- magnetic head nounted on a rotating drumforns and records a

track having an iﬂﬁ&kgé%¢§§E£§3L5E€ﬁ%ﬁ?ﬁ@p§“9ydﬂepﬂﬁgﬁﬁékc recordi ng nmedi um

and further traces an nclined track. Particularly

recently, a video r r ( jant with digital

st andards has beenM%@%fﬁ af@@engg%q\'e@% }?ch%gé- y&p}%%% recordi ng nedi a
is a coat-type nagnetic_tape. The coat-t{ e nagnetééﬁﬁggﬁ has 'a structure
wherei n a nmagnet i ¥EPLUMARP ROTRARN HAPENFLLe BFLT 110F a plastic base
mat eri al by applying acicular or particulate magnetic powder to the plastic
base 10 March 2005 material using a binder as an adhesive. The magnetic
face -

BACKGROUND OF THE INVENTION

This invention relates to a mégnetic head, a
recording and/or ﬁlayback method for -a tape-type magnetic
recording medium and a rotary magnetic head mechanism.

Various apparatus for recording and playing back a
signal cnto and from a tape-type magnétic recording
medium are known and widely used. An exemplary one of
apparatus of the type mentioned is a video cassette
recorder apparatus of a rotary drum type wherein a
magnetic head mounted on a rotating drum forms and

records a track having an inclination angle on a tape-

type magnetic recording medium and further traces and

.”plays back the inclined track. Particularly receﬁt}y, a .
video tape recorder (VTR)hapbaratus cémpliant with’ '
digital standards has been popularized.

One of tape-type magnetic recording media is a
coat-type magnetic tape. The coat-type magneﬁic tape has
a structure wherein a magnetic layer or a magnetic face
is formed.on-a pléstic base material by applying acicular

“or particulate magnetic powder to the plastic base
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of the coat-type magnetic tape has a coercive force He and a residual
magnetic flux density Br which are inclined to increase as the recording
density increases. For exanmple, with an MP tape conpli attMavich200he DV
standards, the coercive force He reaches 2,300 oersted and the residual
magnetic flux density reaches 3,000 gauss. On the other hand, the size of
the sinple substance of the magnetic powder decreases to 0.1 X 1.0 /.gym
with a coat-type netal tape.. Further, as regards the tape thickness,

" while tapes of approximately 10 to 16 Amthick are conventionally used on
editing machines, the tape thickness is decreased in order to satisfy the

demand f or i_at tio f pe casgelli&eandrf,ar nheaetdi-ngaand
pIayback‘Patggngn% lﬁ% %lﬁde?hég Ngw theltape thlgkﬁess of g t ape-type

megneti c 1 %f %aF %%%‘%%ant1%JQ'%%' %’d%0c6§ﬂ¥¥ye @ﬂ; with the
| Cm

DV st andaffds éref ol I'S necessary r an appar at us

for recordlng/play back ont.o/f.rom netlc t ane of__such a
char act er i&d & §§51G§gld@§€PF6é& F&uﬁé%€8ﬁg QFéPﬁ? of a fluidic

i nterference functlon relating to controld % ¥Flcal .contact with the
d RN LE

nagnetlc tasdinasd &°2 1BGTRRECH 25065 nd§ et drendd F§&S%n rel ating

o For example, with an MP tape compliant with the DV
standards, the coercive force Hc reaches 2,300 ocersted
and the residual magnetic flux density reaches 3,000
gauss.

On the other hand, the size of the simple substance
-of the magnetic powder decreases to 0.1 X 1.0 M#m with a
coat-type metal tape. Further, as regards the tape
thickness, while tapes of approximately 10 to 16 Um thick
are conventionally used on editing machines, the tape
thickness is decreased in order to satisfy the demand for

'miniaturization of a tape cassette and for récording and
playback for a long period of time. Now, the tape
thickness of a tape-type magnetic recording medium for a
digital video signal compliant with the DV standards is 7
to 8 Mm.

Therefore, it 1s necessary for an apparatus fof
recording/playing back onto/from a magnetic fape of such
a characteristic as just described to be contrived in

. terms of a fluidic interferencé.function relating to

‘control of physical contact with the magnetic tape and a




recordi ng/ pl ayback. An exenpl ary one of nmagnetic tape recording/playback
apparatus of the type described is a rotary magneti c head nechani sm whi ch
.records/plays back onto/froma magnetic tape nmedi um whilteMamha0ohg- A
conventional rotary magnetic head nechani smof the type just nentioned
adopts a magnetic head which operates in accordance with the principle of
magneti c induction. In the magnetic head, magnetic poles are opposed to
each other with a very small head gap |left therebetween, and a magnetic
face of a nmagnetic tape nmediumis disposed perpendicularly to and very

- close to the head gap. Upon recording, nmagnetic |lines of force generated

fromthe i€ ol st mhan-d e ar Bodriven ymgnes i ze a magnetic
subst ance Ich forns the magnetic face of the magnetic tape medi um while

t he magnetjc, 1] L8, pass from one to the other of the. nmagnetic
£e9§%4¥§§ég&gfﬂ |

pol es t hroug gap and the magnetic face to record on the magnetic

"tape nedium On_the_other hand, 0 C |l.eakage fl uxes 'generated
fromthe nagneti@nsSggpgnggywﬁggh%?o%ﬁghgﬁg% ﬁggﬁetic face of the nmagnetic

tape medi um are  caught .through the hea Y, the; magneti L pples to

det ect an TH¥H ]i"‘\yéj.a?]%ra%’@agrean%ursatoed 6}5‘* %Yé)cet rdoerragngatél&c 1%;01% Mar ch

2005 i nduction when the | eakage fl uxes vary. as t he nAg %Fic
dg icC recor ‘Pp

rotary magnetic head mechanism w ays béck
onto/from a magnetic tape medium while rotating. A
conventional rotary magnetic head mechanism of the type
just méntioned adopts a magnetic head which operates in
accordance with the principle 'of magnetic induction. 1In
the magnetic head, magnetic poles are opposed to each
other with a very small head gap left therebetween,raﬁd a
magnetic face of a magnetic tape medium is disposed
perpendicularlyrto and very close to the head gap. Upon
recording, magnetic lines of force generated from_the
magnetic poles when they are driven magnetizé a magnetic
substance which forms the magnetic face of the magnetic
tape medium while the magnetic lines of force pass from
one to the other of the magnetic poles through the head
gap and the magnetic face to record on the magnetic tape
medium. On the other hand, upon playback, leakage fluxes
generated from the magnetic substance which forms the
magnetic face of the magnetic tape medium are caught
through the head gap by the magnetic poles to detect an

. electromotive force generated by electromagnetic




tape mediumis fed. In order to raise the recording density and assure a
high S/N (signal to noise) ratio, it is necessary for the magnetic tape
-mediumto closely contact with the head gap and besi deslOiMarch 2f@5essary to
mai ntain stable novenent of the tape while such close contact of the tape
is mai ntained. Conventionally, in order to realize the close contacting
state described above, the magnetic tape nediumis pressed against the
head gap to obtain a necessary contact pressure. Particularly with a rotary
magneti ¢ head nmechani sm the contact pressure is obtained by a tension
~applied to the nmagnetic tape nmedium. FIGS. 11 to 13 show a configuration

of a conveptieral ok ofdy &K@l £ & eprh x@e hani s na of tiidiend grpec descri bed.
Referring to FIGS. 11 to 13, a rotary magnetic head nechani sm 100 shown

includes a_gylindgigal;dotayy drum 101 having a head w ndow 102 forned in
a recessed Telationship' therein such that it is open on a part of

circunferential face of t l;indrical,. ratany dirum Q. and &, magnetic
head 104 havi ng a héa e&ag%l %lggdth igﬁgée l%ﬁ theshega%ﬁ ndgwu102. The

O et RS, (PEIE R4 LA 200 M e specd 1
the magnetic tape medium to closely contact with the head
gap and besides it is necessary to maintain stable

movement of the tape while such close contact of the tape

- is maintained.

Conventionally, in order to realize the close
contacting state described above, the magnetib tape
medium is pressed against the head gap to obtain a
necessary contact preséure. Particularly with a rotary
magnetic head mechanism, the contact pressure ig obtained
by a tension applied to the magnetic tape medium. FIGS.
11 to 13 show a configuration of a conventioﬁal rotary'
magnetic head mechanism of the type described.

Referring to FIGS. 11 to 13, a rotary magnetic head
mechanism_loo shown includes a cylindrical rotary drum
101 having alhead window'ioz formed in a recessed
relationship therein such that it is open on a part of
circumferential face of the.cylindrical rotafy drum 101,
and a magnetic head 104 having a head gap 103 and
disposed in the head window 102. The rotary magnetic head

- mechanism 100 is rotated at a predetermined speed in a




magneti c head mechani sm 100, al so the magnetic head 104 noves at an equal
speed. Tension 107 is applied to a magnetic tape nedium 105 whi ch extends
.along the rotary drum 101 such that the magnetic tape nEiMarchZDB5i.s
pressed agai nst the head gap 103 by the tension 107 and therefore is fed
in the sane direction at a speed lower than that of the magnetic head 104.
A cylindrical fixed drum 111 is disposed in a little spaced relationship
bel ow the rotary drum 101. In order to assure a good contact state between
“the . head gap 103 and the nagnetic tape nmedium 105, a face 108 of the
rotary magnetic head nmechani sm 100 around the head gap 103 al ong which the

rotary magnatd.c JHead smeehanicsm ¢k00 epbhaghsawibh biethagretheyt ape medi um
105 is forne as a curved face of a curvature 109 which is convex in a

recordi ng .track .di necti on, i'S, td fs j igaecti on and
is for rreg n}ﬂ%noelﬁlc Head (Pn%é:hchxgﬁtsnf o AP He trr%%gxetl%e(jie!'bgi diga

as a curve ce of a curvature which is convex also in

atrack width direction _and besjdes the fa 1 } s.frgm'the
cyIindric&F“Fﬁb@tb@p'Fﬁ@aﬁofﬁf§§hru%ﬁfﬁiOPoggghgg aﬁp%ggﬁetghgad gap 103.
egd%a d 104

When the magnetic tape nedLun11§§ cqnt acts mﬁ&ﬁ %gg nmagn _
havi ng t h&@a@Wiigurdhofeddr ¢ cr“i%olec%‘ 5 5884 9098 with s préssing force
caused by the tension 107, the na%ﬂﬁggfétégxz|gggfﬂg %%% E% defornmed into a
convex Shébémllol such that the mayr o)
pressed against the head gap 103 by the tension 107 and
therefore is fed in the same direction at a speed lower
than that bf the magnetic head 104. A cylindrical fixed
drum 111 is disposed in a little spaced relationship
below the rotary drum 101.
In order to aséure,a good contact state betweeﬁ the
head gap 103 and the magnetic tape medium 10%, a face 108
.df the rofary magnetic head mechanism 100 around the head
gap 103 aiong which the rotary magnetic head mechanism
100 contacts with the magnetic tape medium 165 is formed
as a curved face oé a curvature.109 which is convex in a
recording track direction, that is, a magnetic tape
feeding diréction and is formed also as a curved face of
a curvature 110 which is coﬁvex alsoc in a track width
direction and besides the face 108 projects from the
cylindrical face of the rotary drum 101 togefhef with the
head gap 103.

When the magnetic tape medium 105 contacts with the

" magnetic head 104 having the configuration just desc:ibed
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along the face 108 of the magnetic head 104 and a good contact state
bet ween the magnetic head 104 and the nmagnetic tape nmedium 105 can be
assured. Meanwhile, a portion of the nmagnetic tape neditnvdab 2005 ch does
not contact with the nagnetic head 104 is sonetinmes defornmed by the gaps
- between.the head wi ndow 102 and the rotary drum 101 and fixed drum 111 _ As
~described above, the rotary magnetic head mechanism 100 of the- B
conventional configuration applies sufficient tension 107 to the magnetic
~ tape medium 105 to .conpulsorily press the magnetic tape nedium 105
-against the magnetic head 104 of a convex shape to assure a good contact

state betygen them.thereby te.Mkasuaenyf thergeakieni nberf enence between
t he magnetic head 104 and the magnetic tape nmedium 105 to effect magnetic

recordi ng__or pl.ayk : neti i 0 i
nead miggﬁ@ﬁ?igo?gﬁémﬁég&?ﬁ B e har st noc T e machelic tape
medi um is conpulsori r.e d i.nst I 04 :

convex sh&ﬁ@ngstggsg?FSe%bébgge?ﬁghgg ggngaa%g§8g§?gegbga ?gg?é beO;b?aded

by the magnetic tape nedi 105 | tin ' i
head gap f@gFaftOSEﬁFEhb%ggéeéiHBF{§a§88§E§,hgﬁéng?gggﬁo?ﬁethe bl ot har

the magnetic f £ th ‘i y er probl emthat
he ic face o e magnetic tape nedium 105 is liabl]e to be abraded
sinilarl ymagaesdef ERPEr BRALFPey 8P sFBReP® EEsUTRAY° hlanulE, 4

portion of the magnetic tape medium 105 which does not
‘contact with the magnetic heaé 104 is sometimes deformed
by the gaps between the head window 102 and the rotary
arum 101 and fixed drum 111.

As described above, the rotary magnetic head

mechanism 100 of the conventional configuration applies

sufficient tension 107 to the magnetic tape medium 105 to

compulsorily press the magnetic tape medium 105 against
the magnetic head 104 of a convex shape to assure a good
confact state between them thereby to make uée_of
magnetic interference between the magnetic head 104 and
the magnetic tape medium 105 to effect magnefic recording
or playback of the magnetic tape mediuﬁ 105.

| 'The rotary magnetic head mechanism‘loo,‘however,
has a problem that, since the magnetic tape medium 105 is
compulsorily pressed against the magnetic head 104 of a

.~ convex shape ‘as described above, the head gap 103 is

- liable to be abraded by the magnetic tape medium 105,

- resulting in reduction of the life of the head gap 103.




deformati-on, resulting in reduction of the life of the nagnetic tape

‘medi um 105. Therefore, in order to assure a long life of the head, the
rotary magnetic head mechani sm 100 is conventionally dediaed2608h t hat

t he depthwi se dinmension of the head gap 103, that is, the gap depth, is
set so deep as to have a suitable margin. In particular, for exanple, the
gap depth is initially set as deep as 20 to 30 Amto assure a |ong
interval of tinme until the gap depth is decreased to its limt value by
abrasion of the magnetic head 104 thereby to assure a long |ife of the
rotary magnetic head nmechani sm 100. However, the counterneasure that the
initial gaﬁmudﬁpﬁtrmlfsﬁe,t Aesn ass dassinded, abovan | snah sadvant ageous i n
that thereis alimt to inprovenent in sensitivity and high density
recordi ng cannat. b tich [le .t ' i1 i Oy i gh
density pln};\afona%klc I?—fuar eorﬂ, Rﬁi{gn%ggiuén‘?ecr nﬁ%r@%%ﬁo@%ﬁ%%%@?o
elimnate th di.sad t age of -the reduction i e tape

descri bed b .ahifif’r‘%/e?ld;r Harhy a‘cno(ﬁn ue#nee%s%ﬁoerﬁ g%%é%egﬁg{)}?%%i de 7 10
March 2005 neasures for applying,. to a tape-ty tic recording

medi um aflNRIRAIE B & %éjagg ot lf%é“a&g%t%f t'?i‘geginlgjtéaencoeﬁse'%?efajct type (or

the magnetic flux response .
magnetic tape medium 105.

Therefore, in order to assure a long life of the
head, the rotary magnetic head mechanism 100 is
conventionally designed such that the depthwise dimension

.of the head gap 103, that is, the gap depth, is set so

deep as to have a suitable margin. In particular, for

example, the gap depth is initially set as deep és 20 to
.30 MUm to assure a 1ong interval of time until the gap
~depth is decreased to its 1limit value by abrasion of the
magnetic head 104 thereby to assure a longhlife of the

rotary magnetic head mechanism 100.

However, the countermeasure that the initial gap

depth is set deep as described above‘ié disadvantageous
in that there is a limif to improvement in sensitivity
and high density recording cannot be anticipated while
there is a limitation to high density playback. Further,
‘the countermeasure is not effective to elimihate the
disadvantage of the reduction of the life of the tape

described above.

Furthermore, the countermeasure does not provide
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type) which is applied principally to magnetic hard di sk = apparatus (HDD:
hard di sk drive) and nmakes use of a nagneto-resistance effect to detect a
magnetic field wvariation on a recording nmediumw th a vHErMasha@lODbw gap
depth. SUMVARY OF THE INVENTION It is an object of the present invention-to
provi de a magnetic head, a recording and/or playback nethod for a

t ape-type magnetic recording nediumand a rotary magneti c head nechani sm
by which a good contact state between the head and a tape nedi um can be
assured with a decreased contact pressure to reduce the abrasion of the
head and the tape nmediumto assure a long life for the head and the tape.

It is anotfieys oy L0100 NG LS 4 VSt | Ofpd na i oV derecdmgines i ¢ head,

~a recording and/ or playback mnethod for a tape-type magnetic recording

medi Um and, gy i 85y IRGAH GaheAdIEoNAN S b fiead of the

magnet o-r esi st ance e ct type can be applied to a.tape nedium 8 10 March

2005 Accor(jsi.rég:&;tno eg(r;efatseocecctt ?pfe t(QDer g{rgesqpiﬁﬁélyf@tfﬂ& f&eﬂc?né provi ded a

magneti c ﬁgh&inoun on a rotary drum having an outer circunterential
face al ong whi,ch,d oif ARSI JPHIS G SRS A8 SR 4 G PG paPPed such

apparatus (HDD: hard disk drive)} and makes use of a
magneto-resistance effect to detect a magnetic field
variation on a recording medium with a very shallow gap

depth.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
a magnetic head, a recording and/or playback method for a
tape-type magnetic recording medium and a rotary magnetic
head mechanism by which a good contact state between the
head and a tape medium can be assured with a-decreased
contact pressure to reduce the abrasion of the head and
the tape medium to assure a long life for the head and
the tape.

It is another object of the present invention to
provide a magnetic head, a recording and/or playback
ﬁethod %or a tape-type magnetic recording meaium and a
rotary magnetic head mechanism by which a head of the

magneto—résistance effect type can be applied to a tape

medium.




that the magnetic head noves by rotation of the rotary drum and contacts
with the tape-type magnetic recording nediumto record or play back the
tape-type nagnetic .recording nmedium having a face portion opposing to
the tape-type magnetic recordi ng nmedi um when the magnetic head noves, and
a recording and/or playback el enent for contacting with th&0Maseh 2085
magnetic recording nedium to performat |east one of magnetic recording
and pl ayback of the Raperdype heghBt REPeeEoPdi henPdrartt ABVen&deMporti on

hei ng 2 SToPNCLI ac 18RS, LG oxiends. merAendl qul gl tgna £ quRLycal

direction o € rota rum and 1's positione € 1 nne

circunferenfiirah $i6€ng eifi achedrf romdierotderi £l r eupberaidal whace ef the
rotary drum the recording and/or playback el enent being disposed within a

range of theapackyper tiegmakiitchi heahrdhngt mediape- €¢ype dengneipred e€9Ci ng
medi um contacts. .In an_exappl e.enbpdi nent, .in the nagneti ead the face
portion forﬁ@ﬁéf .rt(;’r% am%%% Cf Ihfta. atRvFor byf I B‘?%‘?Ela yolfﬁt{elr} e’rrloﬁélr&/i th a
tape-type naghgt igd esohthags RAGHIMEBXt ange-9 v Mehe 2005 recording
perpendicularly to a dianmetrical direction of the rotary drumand is

posi tioned madite itmerrcgiawunfer epflbpal bade s r dapesd tfinem ragnetitier

circunferential face of t.he rotari/ drumfo as to forma recesse p%lhtion
such t hat recording medium, having a Iface portion opposing to e

tape-type magnetic recording medium when the magnetic head
moves, and a recording and/or playback element for
contacting with the tape-type magnetic recording medium
to perform at least one of magnetic recording and
playback of the tape-type magnetic recording medium, the
face portion being a  smooth flat face which extends
perpendicularly to a diametrical direction of the rotary
drum and is positioned on the inner circumferential side
retracted from the outer ci;cumferential face of the
rotary drum, the recording and/or playback element being
disposed within a range of the face portion within which

the tape-type magnetic recording medium contacts.

In an example embodiment, in the magnetic head,
the face portion formed from a smooth flat face for
fluidically interfering with a tape-type magnetic recording

medium extends




t he tape-type nmagnetic 'recording nediumis contacted with the face
portion, and the recording and/ or playback elenent for magnetically
interfering with the tape-type magnetic recordi ng nedi uf Marati2fpbsed
~wWithin a range of the face portion within which the tape-type nagnetic
recordi ng nmedi um contacts. Wien the drumrotates, the pressure within the
recessed portion fornmed by the snooth flat face is decreased, and
. consequently, the tape-type magnetic recording nediumis attracted toward
- the snooth flat face of the rotary drum Since the magnetic head includes
" the snmooth flat face extending perpendicularly to a dianetrical direction

of the rotprdpdfdaimumhen, the a rdfafye6icn roi éesiod hef simotioddmt face
advances in a tangential direction to the rotary drum whereupon an air

flowis fofnepd ddh tihe JANOedad &hrecdi pthon & heosimotdht fdnatsface.
Meanwhi | e, the tape-type magnetic recording nedium approaches the snooth

flat face x_lbé’ntra;[cl}%diéftxro%tér?@ o@tﬁe eserd Above 1 AS, @& r&sWe pressure

reduction accordance wth the Bernoulli's theoremoccurs with the air

flow which flows jn_a narro h_defin - Q05 tape-type
" magnetic recordi rﬁigrurrr“ecﬁourﬁsa\r,\%dy ta%c’errgrr%o (%Q?Jf%?é ?Oa%%&gn% ugt 1—%0 t he
pressure reduction effect,

gradual |y rt(?é)caﬁeté'pfna’agé{)%eja%?xgee%ﬁ%%iof 2;?%%31%' %S; ?C;'?nrtfda:'slcé% Intglgqquent ly,

the the face portion, and thé recording and/or playback
element for magnetically interfering with the tape-type
magnetic recording medium is disposed within a range of
the face portion ﬁithin which the tape-type magnetic
recording medium contacts. When the drum rotates, the
pressure within the recessed portion formed by the smooth
flat face is.decreased; and consequently, the tape-type
magnetic recording medium is attracted toward the smooth
flat face of the rotary drum. Since the magnetic head
includes the smooth-flat.face extendiné perpéndicularly'
to a diametrical direction of the rotary drum, when the
rotary drum rotates, the smooth flat féce advances in a
tangential direction to the rotary drum, whereupon an air

flow is formed in the tangeﬁtial direction on the smooth
flat face. Meanwhile, the tape-type magnetic recording
medium approaches the smooth flat face by‘thé attraction
as described above. As a result, pressure reduction in

accordance with the Bernoulli’s theorem occurs with the

air flow which flows in a harrow path defined by the
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tape-type magnetic recording nmediumcontacts with a contact pressure with
the recording and/or playback elenent w thout appl yi ng conpul sory force to
the tape- type magnetic recording nedium In this manner 10 Mheht2gpg- type
magnetic recordi ng medi um having approached the snooth flat face by the
attracting action of the recessed portion can be contacted with the snmooth
flat face with a suitable contact pressure only by the pressure reduction
effect of the air flow generated naturally by the advancenent of the
snooth flat face. Consequently, recording or playback can be perforned
whi | e suppressing abrasion of the tape-type magnetic recordi ng nmedi um and

o the ”agneEggebggge AGEAEF1 R R c2ahRe meASRACnAl thie spoesanElaknvention,
‘there is provi a magnetic head nounted on a rotary drum having an outer

ci reunt er g”“ al .face al eng th‘M‘g‘r_@s%u&%p%-etdyxra%ile;?ge@&iegtne@ﬁteditagetredi um can

be wapp g°§uch™that' “t he magnetic head is smaller in size than and is

di sposed in an _exposed state ..n a_w.ndow I i '
~on the ouF@PelTaﬁgeﬁﬁfcﬁefﬁﬁglgﬁrgﬁd gﬁbHfggﬁgﬁggeggpggﬁgh?gﬁgﬁsnS?ﬁﬁ]a;?ae

a pair of air aps .forned bet n _th netig h n he, osite ends
of the wi REBHABEFt Fah alk etﬁEP%E efhggngggg'hegﬁngg %%%gﬁi’r%ggfion of the

- rotary drum and contacts with the _, . .
: tape-type magnetic recording medium contacts with a

contact pressure with the recording and/o: playback
element without applying compulsory force to the tape-

' type maénetic recording medium. In this manner, the tape-
type magnetic recording medium having approached the
smooth flat face by the‘attracting action of the recessed
portion can be contacted with the smooth flat face with a
suitable contact pressure only by the pressure reduction
effect of the air flow generated naturally by the
advancement of the smooth flat face. Consequently,

" recording or playback can be performed-while‘suppressing

 abrasion of the tape-type magnetic recording medium and
the magnetic head.

Agcording to another aspect of the present
invention, there is provided a magnetic head mounted on a
roﬁary drum having an outer circumferential face along
which a tape-type magnetic recording medium éah be
wrapped such that the magnetic head is smaller in size
than and is disposed in an exposed state in a window .

-portion formed in a concave state on the outer
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tape-type magnetic recording mediumto record or play back the tape-type
magneti c recordi ng nedium having a face portion opposing to the tape-type
magneti c recordi ng nediumwhen the magneti c head noves,10avigrch 20e80r di ng
and/ or pl ayback el enent for contacting with the tape-type magnetic
recording nediumto performat |east one of nagnetic recording and

pl ayback of the tape-type magnetic recording nedium the face portion

bei ng a snoetikchh@trehadcelwiheb ext endsrpeapendirctl atiky topaidi afetdircal
direction of the rotary drumand is positioned on the inner _

ci rcunf er en8PBPF sﬁ%ﬂ@%t P&Eeanf ridin t RagBateéF heatumher éhs aPrrPasétef the

rotary dru e C I ng. [ qr. pl.ayback el t i | Spose ithin a
range of ?ﬁgggaé%?pgggigﬁlﬂﬁgﬁigmﬁﬁ?%%'t%%dtégé- yﬁggnggﬁ§#§%l§rg8§?ding

medi um contaeves by antaxaspl ererhediraenty HRukhendegaetketBeadih the face
portion having a size smaller than a window. portion formed in a concave
state on th&aBarévprechaenptéfeierardiagemsflivietpotacprdr am PdaYf bacHi cal |y

ot h 11 a0 A8 TGt SIS 00aS LRt EH S A RE Bna PRt &F1 7 T o0ge
di anetrical podtieat i eppekihfe et athedr uBpandybs PRsyhiened eBcbREingnner
~circunferential side retracted fromthe outer

medium when the magnetic head moves, and a recording
and/or playback element for contacting with the tape-type
magnetic recording medium to perform at least one of
magnetic recording and playback of the tape-type magnetic
recording medium, the face portion being a smooth flat
face which extends perpendicularly to a diametrical
direction of the rotary drum and is positioned on the
inner circumferential side retracted from the outer
circumferential face of the rotary drum, the recording
and/or playback element being disposed within a range of

the face portion within which the tape~type magnetic

recording medium contacts.

In an example embodiment, in the magnetic head,
the face portion having a size smaller than a window
portion formed in a <concave state on the outer
circumferential face of the rotary drum for fluidically
interfering with a tape-type magnetic recording medium is

- disposed as a smooth flat

1z




“circunferential face of the rotary drumso as to forma pair of air gaps
between the opposite ends of the wi ndow portion and the opposite ends of

o the face portion, and the recording and/ or playback el efteMbarch@o05

magnetically interfering with the tape-type nmagnetic recording nedium is
di sposed within.a range of the face portion within which the tape-type
magneti c recordi ng nmedium contacts. Wen the drumrotates, the pressures
within the air gaps forned between the opposite ends of the nagnetic head
and the opposite ends of the wi ndow portion are reduced, and

- consequently, the tape-type magnetic recording nediumis effectively

attracted.toward.the %ggggg ngﬁe%ggguggrgpetorgt&{gmgfyp@aﬁ@anmhiIe, si nce

t he nagnef?sehgaaccoﬁ gured-as escribed” above includes the smooth flat
d um and BOEFEFSRBaN CPRe* PRREY BT FELARG: e Par EHRE% 8 Bt ed rrom t he
outer circunferential face of the. rotar ngn}rng Lhe rotary drum
rotates, LRBEENBOFRUMEPZETFARS ﬁagﬁnﬁggrgﬁ E) tangen??al difection to the
rotary drum whereupon an air flowis fornmed_in the 13 10 rch 2005
tangent i atigrpeéerentenlt AecenBbt hfl 2P RR¥ITMBaRRNTT et° 1HE" tApe- t ype
magneti ¢ recordi ng nmedi um approaches the snooth flat face positioned on
t he i nnerpeircafif aizngpae between the opposite ends of the window
portion and the opposite ends of the face portion, and
the recording and/or playback element for magﬁetically
interfering with the tape-type magnetic recording medium
is disposed within a range of the face portion within
which the tape-type magneti¢ recording ﬁedium contacts.
When the drum rotates, the pressures within the air gaps
formed between the opposite ends of the magnetic head and
the opposite ends of the window portidn are reduced, and
consequently, the tape-type magnetic recording medium is
effectively attracted toward the smooth flat Eace of the
‘rotary drum.

Meanwhile, since the magnetic head configured as
described above includes the smooth flat face extending
perpendicularly to a diametrical direction of the rotary
drum and positioned on the inner_circumferential gside
retracted from the outer circumferential face of the
rotary drum, when the rotary drﬁm rotates, the smooth

flat face advances in a tangential direction to the

" ‘rotary drum, whefeupon an air flow is formed in the
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side retracted fromthe outer circunferential face of the rotary drum by
the attraction as descri bed above. As a result, the air flow which flows
in the tangential direction on the snooth flat face fl oysnaldmmog narrow
“path defined by the tape-type magnetic recordi ng nedium and the snooth
flat face, and consequently, pressure reduction in accordance with the

- Bernoulli's theorem occurs with the air flow Thus, due to the pressure
reduction effect, the tape-type magnetic recording nedium gradually
approaches and contacts with the smpoth flat face. Consequently, the
tape-type magnetic recording nediumcontacts with a contact pressure with

the recording and/ory;nlayhack & QRNtsiidtiowt aapRlayieny ueanpuisery force
to the tape-rf pe nmagnetic recording nedium In this manner, the tape-type

regnet i ¢ rgeording . e U A G RGNS dihe, SEBALHeAl dhace by e

attracti'n'gt ecessed portion can be contacted with the snooth
flat- face with a suitaple contact essuyre Q : r6SSU4r&1r eduction
ef fect of SHAREMFL1FY g%cgeer?é)rsaittel(f%a §Falti? B mErot 13 g

[ y by 'the advancenent of the
L s T P50 g SIS A0, M 2000 cor
recordi ng medium and the magnetic head. In deistcr}?'iae%f atbré%ermgﬂgtiac heads,
- 'the-face p@qﬁqu]drum by the attraction as de
| result, the air flow which flows in the tangential
direction on the smooth flat face flows along a narrow
path défined by the tape-type magnetic recording medium
and the smooth flat_face, and consequently, pressure
reduction in accordance with the Bernoulli's theorem
occurse with the air flow. Thus, due to the pressure
reduction effect, the tape-type magneticrrecording medium
gradually approaches and contacts with the smooth flat
face. Consequently, the tape-type magnetic recording
medium contacts with a contact pressure with‘the |
recording and/or playback elemeﬁt without applying
compulsory force to the tape-type magnetic recording
medium. In this manner, the tape-type ﬁagnetic recording
medium having approached the smooth flat faée by the
attracting action of the recessed portion can be
contacted with the smooth flat face with a suitable
contact pressure only by the pressure reduction effect of

the air flow generated naturally by the advancement of

- the smooth flat face. Consequently, recording or playback

14




may- be formed froma snooth curved face having a curvature nore noderate
than that of the rotary drumand having a tangential direction at |east at
one position on the snooth curved face which extends peipgaghaebsr!y to a
dianetrical direction of the rotary drum The state of the air flow which
provi.des the pressure reduction effect relies upon the shape and the

snoot hness of the face portion, and where the snoothness is the sane, the
pressure reduction effect by an air flow generated by a snmooth curved face
—-of a noderate curvature is.higher than the pressure reduction effect by an
air flow generated by a snooth curved face of a greater .curvature. In the

magnetic head, since the .f Or i QN . oS nf0Lmed shi@meg smeothpeur ved face
havi ng a E&PVQFUPgr% rpgdngég}%tgEF%éﬁsfhg%ogf the rotary drum and having a

tangential direction.at |east .at one.position.an curved face
whi ch ext &4@€ PePpENdrcErPEPry S EE%dP§h§ Figg% g%?%@f?gg%%?dthe rotary

drum an air flowis, fornmed in the sa djrectiop, as 1ng
“.direction of thelRagheRfE ﬂEaHhﬁnm?ﬁEegﬁﬁoﬁﬁagfatg?gcg%ggcgﬁgggﬁ%ntIy, by a

pressure reduction effect in 15 10 March 2005 accgrdanceamjth t he
Ber noul | i mayt beofermedudeqmy SHOOLY CUVER BECTedR 'tRE fape-type magneti c

recordi ng medi umand the snooth curved face of _a nnderat% curvat,ure of the
curvature more moderate than that of the rotary drum and

having a tangential direction at least at one position on
the smooth curved face which extends perpendicularly to a
diametrical direction of the rotary drumi

The state of the air flow which provides the
pressure reduction effect re}ies upon the shape and the
smoothness of the face portion, and where the smoothness
ig the same, the pressure reduction effect by an air flow
generated by a smooth curved face of a moderate curvature
is higher than the pressure reduction effect‘by_an air
flow genefated by a smooth curved.face of a éreater
curvature;' In the magnetic head,.since the face portion
is formed from a smooﬁh curved face having a chrvature
more moderate than that éf the rotary drum and having a
tangential direction at least at one position on the
Smooth curved face which extends perpendicularly to a
diametrical direction of the rotary drum, an air flow is
forméd in the same direction as the advancing direction
of ‘the maénetic head on the smooth flaﬁ face.

- Consequently, by a preséure reduction effect in

15




magneti c head, the approaching tape-type nmagnetic recordi ng nediumcan be
contacted with the snmooth curved face and consequently with the recording
and/ or .pl ayback elenment. According to a further aspect o Muid Jopgsent
invention, there is provided a recording and/ or playback nethod for a
tape-type magnetic recording nmedium conprising the steps of wapping the
t ape-type magnetic recording nediumaround a cylindrical rotary drum:
includi ng a magneti c head which has a snooth flat face extending
perpendicularly to a diametrical direction of the rotary drumor a ,
snoot hed curved face having a curvature nore noderate than that of the
rotary drum an havi ng.a.tangenti Lrecti t ition

t her eof WAFERT QPgﬁdgngrﬁéﬁdggﬁ 8§F§gt8 gkgggﬁ@tf%gg?h g%rg§§i§%§of t he
rotary drum the magnetic head being _disposed such.that the s th flat
face or sﬁ%@?thGW9gB tchéapg'EXBSSEBQEFQQCpSSFPFEﬁDSnm?ﬁggwn%gg
circunferential side retracted fraom an quter circunferen%ig# face of the
rotary drihe sRecthoSuEvEdafaceafé 8r MeAESERSCGHYER AR halffig a recording
and/or 16 10 March 2005 pl ayback el enment di sposed thereon for magnetically
i nterferi mganiethct headapsheyperraghrbing Fee6r ¥R RBRANEGRTC and causing the

tape-type magnetic recordi ng mediumto
recording medium can be contacted with the smooth curved

face and consequently with the recording and/or playback

celement.

According to a further aspect of the present
invention, there is provided a recording and/or playback
method for a tape-type magnetic recording medium,
comprising the steps of wrapping the tape-type magnetic
recording medium around a cylindrical rotary drum
including a magnetic head which has a smooth flat face
extending perpéndicularly to a diametrical direction of
ﬁhe rotary drum or a smoothed curved face having a

. curvature more moderate than that of the rotary drum and

having a tangential direction at least at one position
thereof which extends perpendicularily to a diametrical
direétion of the rotary drum, the magnetic head being
disposed such that the smooth flat facé or smooth curved
- face is exﬁosed at a position on the inner
circumferentiai side retracted from an outer
circumferential face of the rotary drum, the smooth flat

face or smooth curved face having a recording and/or

- 16




contact with the recording and/ or pl ayback el enent by pressure reduction
caused by fluidic interference between the snooth flat face or snooth
curved face and the tape- type magnetic recordi ng nmedi umiarekeo0be at

| east one of recording and pl ayback of the tape-type magnetic recording
medium I n an exanpl e enbodiment, in the recording and/or playback nethod,
the snmooth flat face or snoothed curved face having a noderate curvature

i s positionedaphackhe 4¢mmmnici r dirbesedt | athesiatm r effoact ethdnam ddiel out er

ci rcunferent ace of t rotar drum so as tg forma recesseq portion.
Then the artHEPEEar S8 FhBhpE o Are e FAde te G Dot o s
reduced, anghgonsgay t afigsd ¥ ti H=Yoloi o Ny umpd s
attracted tltl)vvar dt hgﬂ%m)ot h ‘{Efpaé[ facée %rggggm%gtgh fceu(‘i ved l—%}acgeJEL)IEEﬂtﬂherE rotary

drum Si ncectheastootitlf | ahef acecextiends ampdfpendilaybacky ¢bemexdiaretri cal .
direction of the rot aréH drum or thxg:1 Z)rmot hed, curved face has a tangenti al
h

directi on aPrFRELFSaregHETHBRI CRBRSENEYe ol tiftich e enss: Rafdiaah arl y
to a diametgjgakbndbEgctron qfacteh%f URdth dw%&hﬁacgh%ny chd Nl 2905

rotary drumrotates, the smooth flat face or snpot curved face vances
in a d|recttymepmagﬁﬁﬂlcukacotdlag medium to execute at least one of

recording and playback of the tape-type magnetic recording

- medium.

In an example embodiment, in the recording
and/or playback method, the smooth flat face or smoothed
curved face having a moderate curvature is positioned on
the inner circumferential side retracted from the outer
circumferential face of the rotary drum so as to form a
recessed portion. When the drum rotates, the pressure

within the recessed portion is reduced, and consequently,

the tape-type magnetic recording medium is attracted

toward the smooth flat face or smocth curved face of the

rotary drum.

Since the smooth flat face extends
perpendicularly to a diametrical direction of the rotary
drum or the smoothed <curved face has a tangential
direction at least at one position thereof which extends
perpendicularly to a diametrical direction of the rotary

drum, when the

17



dianetrical direction of the rotary drum whereupon an air flowis fornmed
in the advancing direction on the snooth flat face or snooth curved face.
When the tape-type magnetic recordi ng medi um approaches!OtMarch200%h f 1 at
~face by the attraction described above, the air flow flows al ong a narrow
path defined by the tape-type nagnetic recording nediumand the snooth
flat face or by the tape-type magnetic recording nediumand the snooth
~-curved face. As a result, pressure reduction in accordance with the
Bernoulli's theoremoccurs with the air flow, and due to the pressure
reduction effect, the tape-type magnetic recording nedium gradually

approaches_and contacts wi t S | &t f h, curved face.
Consequent:"f@fE”iyhe‘ipliue{Tl ML NG SR | Als ¢ TR O SRy

per-cf ype ‘magnetic recordi ng nediumcontacts with a

‘contact pressure with the recarding,.and/aor pl : t.o W t hout
appl yi ng PR HAF T FLERET HE taapel-ﬁeycptelO%%%ﬁl@l?gg%?gitr?g nmedi um In

this manner, the tape-type. magneti ¢ recording nediu can _he %qlnt acted with
the snootdigmefiricle dH%eF it adii SSHitHd Pr8ks e ony by t he
pressure reduction effect of the air flow generated . naturally by the
advancemertinff kdte shootmdd 40 il GFVarF IRy HEET 12605 °8mddth curved face-
Consequently, recording or playback can be perfornmed while suppressing

abr asi on ofmadish tfapet face or smooth curved face.

when the tape-type magnetic recording medium
approaches the smooth flat face by the attraction
described above, the air flow flows along a narrow path
defined by the tape-type magnetic recording medium and
—the smooth flat face or by the tape-type magnetic
recording medium and the smooth curved face. As a result,
pressure reduction in accordance with the Bernoulli‘s
fheorem occurs with the air flow, and'due to the pressure
reduction effect, the tape-type magnetic recording medium
éradually approaches and contacts with the smooth flat
face or smooth curved face. Consequently, the tape-type
magnetic recording medium contacts with a contact
pressure with the recording and/or playback element
without applying compulsory force to the tape-type
magnetic recording medium. In this manner, the tape-type
magnetic recording medium can.be contacted with the
smooth flat face with a suitab1e contact pressure only by
thégpreséure feduction effect of the air flow generated

naturally by the advancement of the smqoth flat face or

18




type magnetic recordi ng nedi um and the nagnetic head. According to a stil
further aspect of the present invention, there is provided a recording
and/ or playback method for a tape-type magnetic recor difgiasti206s
conprising the steps of wapping the tape-type nmagnetic recording nedi um
around a rotary drum having an outer circunferential face along which a
tape-type magnetic recordi ng nedi um can be w apped and having a w ndow
portion forned in a concave state on the outer circunferential face
thereof, the rotary drumincluding a magnetic head which has a snooth fl at
face of a size snmaller than the wi ndow portion or a snoothed curved face

havi ng a curvature nore noderate_than t o] a he rotary
dr um bei nFRE TS ViST RE Wi nESRFESBFPPE%'S%E%Q?ﬂgﬁgtﬁ% %%%ggﬁ?élat face
or snmooth curved face is expgsed at a Qsiti%n on thefigggrta .-

ci rcunf er & & Hegd K dted & (FORMBAT BURSr 2PERPERs 8renttal “F&ce of the
rotary drumwith a pair of air gaps forned between the magn tic head and
the oppodivee @RSt FEHTRdAW MHAivsh 2t &henBaeR o4t gﬁ e extending
perpendicularly to a dianetrical direction of the rotary drumor the ‘
smoot h curved fackchevdhgs ato 19 3biWar Enrbbes dpRhtal i @I at | east

at one position thereof which extends perpendicularly to a diangetrical
directioninvention, there is provided a recording and/or playback

method for a tape-type magnetic recording medium,
comprising the steps of wrapping the tape-type magnetic
recording medium around a rotary drum having an outer
circumferential face along which a tape-type magnetic
recording medium can be wrapped and having a window
portion formed in a concave state on the ocuter
circumferential face thereof, the rotary drum inciuding a
magnetic head which has a smooth flat face of a size

smaller than the window portion or a smoothed curved face

having,a curvature more moderate than that of the rotary
drum, the fotary drum beiﬁg disposed in the window
portion such that the smooth .flat face or smooth curved
face is exposed at a position on the inner
circumferential side retracted from an outer
circumferential'face of the rotary drum with‘a pair of
air gaps formed between the magnetic head and the
opposite ends of the window portion, the smooth flat face
extendiné perpendicularly to a diametrical direction pf.

the rotary drum or the smooth curved face having a
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~ playback of t

.of the rotary drum the snooth flat face or snoboth curved face having a
~recording and/ or playback el enent di sposed thereon for nagnetically"
interfering with the tape-type mnmagnetic recording nedi utfManet 268%si ng t he
tape-type magnetic recording nediumto contact with the recording and/or
pl ayback el enment by pressure reduction caused by fluidic interference
bet ween the snooth flat face or snooth curved face and the tape-type
magnet i c re@@ﬁﬁéﬂgianec&mm@icﬁxe@tﬂ elahskeast aofe ofpdsdeaigi nghandof

t he tape-type magnetic recording nedium In an exanple
embodi nent ,_Wthhh@Xrté@@i}édiz?@rpm@ﬂamla&ybﬁ@k aned by t el t Héreetae) drum

rotates, the essures wWithin the air s-farnmed bet ween t Qppasite
endo of t heSEnbBERTPIrAT Y sams, iogrip R vkt abecanat t HoCbh pSEPPE ends
of the windegcpohbivangalf reebe@thg SARFBGUPIHYbadihe-1aRent YaespBgagt i C
recording mediumis effectively attracted toward the snooth flat face or
snoot h curveldefaee dion heagpehigadivmisSitsofamasnpoth filet tape-bxpends
per pendi cul ar iametrical direction @f t he rotargPedrgn1or t he
at

I 0 _a di .
smoot hed cQ?@%%e%h%e ﬁﬁgoﬁdf%ﬁgeﬂ??é?m’di?% ti GA"Et"Peabt" 83%—538?ti0n
t her eof whighggxt eRdse RAIASRMIfa AlhY thO Stk et fiieal Wd eebbgpgohgt he
rotary drum when the 20 10 "March 2005
- and/or playback element by pressure reduction caused by
fluidic interference between the smooth flat face or
smooth curved face and the tape-type magnetic recording
medium to execute at least one of recording and playback

of the tape-type magnetic recording medium.

In an example embodiment, in the recording
and/or playback method, when the rotary drum rotates, the
pressures within the -air gaps formed between the opposite
ends of the smooth flat face or smocoth curved face and the
opposite ends of the window portion are reduced.

Consequently, the tape-type magnetic recording medium is

effectively attracted toward the smocoth flat face or

smooth curved face of the rotary drum

Since the smooth flat face extends
perpendicularly to a diametrical direction of the rotary
drum or the smoothed curved face has a tangential
direction at least at one position thereof which extends
perpendicularly to a diametrical direction of the rotary

drum, when the

- 20




rotary drumrotates, the snmooth flat face or smoboth curved face advances
in a direction perpendicular to a dianetrical direction of the rotary
drum whereupon an air flowis formed in the advanci ng i Mechi20050n t he
smoot h. fl at face or smooth curved face. Wien the tape-type nmagnetic
recordi ng nmedi um approaches the snooth flat face or snoboth curved face,
which is positioned on the inner circunferential side retracted fromthe
outer circunferential face of the rotary drum by the attraction described
above, the air flow flows along a narrow path defined by the tape-type
magneti c recording medium and the snooth flat face or by the tape-type

magneti c recordi ng medi um.and the snoot Y face. result,
pressure retfdtty o ro%c‘_"ctoersdant e vﬁ“ﬂ?ttqheﬁ%etr %%ﬁﬁ |%§s sﬁﬁgg%lem occurs with
the air flow, and due to the pressus.e reduction efEect thg t ape-type
magnet i ¢ rEEoret Nt TR AURTTSTAUA 13 FdORe L REGIEEHLEE S2uft h t he
snmooth flat face or snoboth curved face. Consequently, the tape-type
magnet i ¢ ricoveli hira helinas domn &bt $hE R R TYoAtETr PRESSUPERWREN t he
recordi ng and/ or playback el enent w thout applying  conpulsory force to the
t ape- t ype aegristd Federdiady imedicumdviam cimids dAERAELCRt RB £ABe- t ype
magnetic recording nediumcan be contacted with the snooth flat face with
a 21 10 Mamwipt2005lat face or smooth curved face.

When the tape-type magnetic recording medium
approaches the smooth flat face or smooth curved face,
which is pqsitioned on the inner circumferential side
retracted from-the outer circumferential face of the

rotary drum, by the attraction described abofe, the air
flow flows along a narrow path defined by the tape-type
magnetic recording medium and the smooth flat face or by
the tape-type magnetic recording medium and the smooth
curved face. As a result, pressure reduction in
accordance with thg Bernoulli’s theorem occurs with the

.-éir-flow, and due to the pressure reduction effect, the
tape-type magnetic recording medium gradually approaches
and contacts with the smooth flat face or smooth cu;ved
face. Consequently, the tape-type magnetic recording
Imedium contacts‘with a contact pressure with the
recording and/or playback element without applying
compulsory force to the tapeftype magnetic recording
medium. In this manner, the tape-type magnetic recording

medium can be contacted with the smooth flat face with a
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suitabl e contact pressure only by the pressure reduction effect of the air
fl ow generated naturally by the advancenent of the snooth flat face or
smoot h curved face. Consequently, recording or playbackl®MarcheZOBar f or med
whi | e suppressi ng abrasi on of the tape-type nmagnetic recording nmedi um and
- the magnetic head. According to a yet further aspect of the present
invention, there is provided a rotary magneti c head nechanism conprising
a rotary drumnounted for rotation and having an outer circunferential
face along which a tape-type nagnetic recordi ng nmedi um can be wapped, and
a magnetic head nmounted on the rotary drum and having a face portion

novabl e by rotation of the rotaqéidru and 1&@905%@ L2 &@%u%%g%&;ype
magnet i ¢ retbral iRy SRIEARH RF S FIURSICRM Y AtSr £E5E W th TEhe tape- t ype
magnetic recording mediumand a recordk&g and/o& pl ayback el ement for
cont act i nge%%l?hffg%éﬂ%aﬁqry fhve rFre@YS 5id- S R W Ya% -ty{¥e magnetic
recordi ng nediumto execute at, |east one of recording and pl.ayback of the
t ape- t ype adpreténent exhrithagEneeiinfl2hef 288 eChoPPPBRNLEFRYSE RGGEh f1 at
face which extends perpendicularly to a dianetrical direction of the
rotary dr urpresehieniposi tiesmediog tdve pliandercke icedu iee PEALCAMES de retract ed
fromthe outer circunferential face of the rotary drum the recording 22
10 March 2@05ie suppressing abrasion of the tape-type magnetic

recording medium and the magnetic head.

According to a vet further aspect of the present

invention, there is provided a rotary magnetic head

mechanism, comprising a rotary drum mounted for rotation

and having an outer circumferential face along which a

tape-type magnetic recording medium can be wrapped, and a

magnetic head mounted on the rotary drum and having a

- face portion movable by rotation of the rotary drum and

opposing to the tape-type magnetic recordinglmedium to

fluidically interfere with the tape-type magnetic

recording medium and a recording and/or playback element

for contacting and magnetically interfering with the

tape-type magnetic recording medium to execute at least

one of recording and playback of the tape-type magnetic

recording medium, the face portion being a smooth flat

face which extends perpendicularly to a diametrical

"direction of the rotary drum and is positioned on the

inner circumferential side retracted from the outer

 circumferential face of the rotary drum, the recording
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and/ or pl ayback el ement being disposed within a range of the face portion
wi thin which the tape-type magnetic recording nediumcontacts the face
portion with fluidic interference. In an exanple enbodi HeMarchi2@0bhe rotary
magneti ¢ head nechanism the face portion formed froma snooth flat face . .
for fluidically interfering with a tape- type magnetic recordi ng nmedi um
extends perpendicularly to a dianetrical direction of the rotary drum and
is positiongdiy thkaybiek eleaunt ebenhyaldisipdecetwiaatied af rapyéherout er
circunferential face of the rotary drumso as to forma recessed portion
and the recdiHi ndasrd/ @Prtépﬁyb‘dé{héﬂen@mcﬁ orthmgrt@cnecamge i AEePELCng
wth the t r.di.ng i osed hi range
of the faceargor %@%ﬁ%ﬁ‘ﬁm&ﬁ‘%aﬁéﬁt atq:g t%%%e l‘?agne I'c "r%\d%%rglﬂrlllgdrlmdl um
contacts. Wiendrdrerdnham, rotates, the pressure within the recessed portion
decreased, and consequently, the tape-type magnetic recording nediumis
attracted toward the snooth flat face of the rotary drum This is a first

stage. Meanwhile, sin the smpoth .flat face. of the gneti c head_extends
perpendicularly to a gfarre‘??l c AL ct?%kﬁ (g*m?rﬁte rotlélry igti}%m \?%85 Yt he

R/gt aL yzg(r) gmmargaieaéle;s héde mBepbhikhat thaceradvapeesibn Fdhdrgentiah 43 10
rc

smooth flat face for fluidically interfering with a tape-
type magnetic recording medium extends perpendicularly to
a diametrical direction of the ' rotary drum and is
positioned on the inner circumferential side retracted
from the ocuter circumferential face of the rotary drum so
as to form a recessed portion and the recording and/or

playback element for magnetically interfering with the

tape—-type magnetic recording medium is disposed within a
range of the face portion within which the tape-type
magnetic recording medium contacts. When the drum

rotates, the pressure within the recessed portion

decreased, and consequently, the tape-type magnetic
recording medium is attracted toward the smooth flat face

of the rotary drum. This is a first stage.

Meanwhile, since the smooth flat face of the
magnetic head extends perpendicularly to a diametrical
- direction of the rotary drum, when the rotary drum

‘rotates, the smooth flat face advances in a tangential
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direction thereto, whereupon an air flawis fornmed in the tangential
direction on the smooth flat face. The air flow flows along a narrom/path
defined by the smooth flat face and the tape-type magnetdMaice@8fdi ng
nmedi um having approached the snooth flat face at the retracted position
by the attraction described above. As a result, pressure reduction in
accordance with the Bernoulli's theorem occurs with the air flow Due to
the pressure reduction effect, the tape-type magnetic recording medi um
gradually approaches and contacts with the snooth flat face.
gng:ggegtly, t he Fape-Lype magneti c-recording medium contacts with a

_ ressure w t recordi and/ gt a tin Thhs |
second stQ@E?CFﬁOPh%geﬁﬁﬁﬁérYg?gg% gntggagé§ﬁg?é£t?% g#?@%? of B¥ﬁe|?i?st

and second stages prqvided,only by, rotati t ot . t he
tagf-tprtﬁEgﬁEFFF?rQ&BPHFhﬁnnéHi s %gﬂogg géﬁfa??%%'mﬁ@%agﬁgn}ecording
and/or playback el ement with a suitabl e contac ressure on .an effect
of the ai ElpWoRlgeRePrAPBE ﬁaPﬁFéPVypﬁFPhgﬁglpﬁé Bﬁeggis??go#%rPg%glying =
compul sory force. Consequently, recording or playback. can be. perforned
.rﬂ;le supfgesﬁang ab§?§ﬁﬁg'éYP?h%aﬁ%ﬁﬁleﬁécﬂﬁﬁh@ i BeP BB 7 iy Fredi um and

_ magneti c head.. According to a yet further t

March 200&pproached the smoogh flatyface at theaggggagggdtggsf£f§§nt 24 10

by the attraction described above. As a result, pressure
reduction in accordance with the Bernoulli's theorem
occurs with the air flow. Due to the pressure reduction
effect, the tapg-type magnetic recording medium gradually
approaches and contacts with the smooth flat face.
Consequently, the tape-type magnetic recoraing medium

contacts with a contact pressure with the recording

and/or playback element. This is a second stage.
In this manner, thanks to a synergetic effect of

the first and second stages provided only by rotation of

-the rotary.drum,_the tape- type magnetic recording medium
can be contacted with the recording and/or plavback
element with a suitable contact pressure only by an
effect of the air flow generated naturally without the

. neceggity for a?plying compulsory force. Consequently,
recording or playback can be perfprmed while suppressing
abrasion of the tape-type magnetic recording medium and
thermagnetic head.

According to a yet further aspect of the present
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invention, there is provided a rotary nagnetic head nechanism conprising
a cylindrical rotary drumhaving an outer circunferential face al ong which
a tape-type magnetic recording nmedi umcan be w apped antD Marcht20060t at es at
a predetermned linear velocity in a tangential direction and a w ndow
portion formed in a concave state on the outer circunferential face, and a
magneti c head having a size smaller than the wi ndow portion and di sposed
in the window portion such that a pair of air gaps having an equal w dth
are formed between the opposite leading and trailing ends of the magnetic
head on the one hand and the opposite leading and trailing ends of the

w ndow portion on the other, hand, , yrespectivel t he magnet.i.c head
advanci ng iy e t ifted TR r?egdpg(‘j\ydﬁ%idﬁga d‘:iort@crtyyglﬁggftrlgt a%lagn of the outer

circunferential face of the. rotary drum, the nma netdi c head ,.haviang a
smoot h f | atectaad sphi PRRRiEidY Sp&YldmATdAdr 5P tRG Ya i Vit&d *8irection
of the rotary drumand is positioned on the inner circunferential side
retract ed dutem tdie outfear agi tricdnffacenta lgng 86 cbf 2t h@Per &A% drum such t hat
the snooth flat face noves by rotation of the rotary drumand is opposed
to the tapggretie negretding eedidim gare dieumregreduipdidc #NAFH nterfere with
the tape-type nagnetic recording nmediumand a 25 10 March 2005
: rotates at a predetermined linear velocity in a

tangential direction and a window portion formed in a

concave state on the outer circumferential face, and a

magnetic head having a size gmaller than the window

- portion énd disposed in the window portion such that a

pair of air gaps having an egqual width are formed between

the opposite leading and trailing ends of the magnetic

head on the one hand and the opposite leading and

trailing ends of the window portion on the other hand,

respectively, the magnetic head advancing in a

predetermined advancing direction by rotation of the

outer circumferential face of the rotary drum, the

magnetic head having a smooth flatrface which extends

perpendicularly to a diametrical direction of the rotary

drum and is positioned on the inner circumferential side

-retracted from the outer circumferential face of the

rotary drum such that the smooth flat face moves by

rotation of the rotary drum and is opposed to the tape-

typé magnetic recording medium to fluidically interfere

with the tape-type magnetic fecording medium and a
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recordi ng and/ or playback el enent disposed on the trailing side with
respect to the center on the snooth flat face in the advancing .direction
for contacting and nagnetically interfering with the talfeMacpheOfignetic
recording medium to execute at | east one of recording and pl ayback of the
tape-type magnetic recording nmedium In an exanple enbodi nent, in the
rotary magnetic  head nechanism the face portion having a size snaller

than a w ndewcpetthgnahayBrRdpil AyBackneavfettatie spBstAConOdher trailing
.circunferential face of the rotary drumfor fluidically interfering with a
t ape-type nagnlet ivéthr sespeaiciig tredhemcenteics pos sthicasmaoshmdillatf Ifacef ape

whi ch extends perpendicularly to.a di.anetrical .direction of the tary
drum and | o oS AR Gh (HEPTHT CPPoRFaraHing. LI emPaPPACEa LY om
the outer ghtewFterant valcd acge Okabhet ba&%gﬁkﬁﬁk§0rééo£@iﬁ@rﬁb@iuﬁa'F of
air gaps between the opposite ends of the window portion and the opposite

ends of 't hetbacseportel @, berlst t heer efongioogdand/ amdl riddekck| efrehef or
.nagneticall%é in erfering. with the ta e-téﬁe magnetic recording nedium is
di sposed on“fRE-LVRPI PAGREFYE WERTALBHeREE ™t he center on the snooth
flat face. Wien the drumrotates, the pressures within the air gaps having
an equal wdth and forned between the opposite ends of the magnetic head
and the opposite endsIofahhexampdewepbotinanp in the rotary magnetic

head mechanism, the face portion having a size smaller
than a window portion formed in a concave state on the
outer circumferential face of the rotary drum for
fluidically interfering with a tape-type magnetic
recording medium is disposed as a smooth flat face which
extends perpendicularly to a diametrical direction of the
rotary drum and is positioned on the inner
circumferential side retracted from the outer
circumferential face of the rotary drum so as to form a
pair of air gaps between the opposite ends of the window

portion and the opposite ends of the face portion, and

the recording and/or playback element for magnetically
interfering with the tape-type magnetic recording medium
is disposed on the trailing side with fespect to the
center on the smooth flat face. When the drum rotates,
the pressures within the air gaps having an equal width
and formed between the opposite ends of the magnetic head

and the opposite ends of the window portion
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1 0 March 2005 are reduced, and consequently, the tape-type magnetic
recording nmediumis attracted toward the snooth flat face of the rotary
drum positioned on the inner circunferential side retratd®drchr2005t he outer
circunferential face of the rotary drum However, the peak of an
attraction locus is displaced to the trailing side with respect to the
- center by the inertia of the tape-type nmagnetic recording nmedi um
Meanwhi | e, since the snooth flat face of the nmgnetic head extends
“perpendicularly to a dianetrical direction of the rotary drum when the
rotary drum rotates, the snmooth flat face advances in a tangenti al

direction to the rotary dru ai.r. fl j f.Qr in the
tangent i al®Tf rei St ot ecrgsnn%ggﬁ%e%fthqg{]’ %?lgcg.apfhg\ygef II}&1“gglv‘\slr%::‘il%oWs along a
- narrow path defjned by . the snooth fl face .and the tape- e netic

r ecor di ng *§RFHRDRAHF Pt @atctﬁ?djfte?gfa CO¥EEth & eatsmfoéjgtgl Etyl%t éfg%%t traction
~descri bed above. As a result, pressure reduction in accordance wth the
Ber noul | i 'af tHeoretha g A | Hined O I'0%. *BYE%t o the pressure
reduction effect, the tape-type magnetic recording medi um gradually
appr oaches: ittramsfiryesrt: ifa lats ik & ¢ taif G 4C8r dR%c@Wish the di spl acement
of the peak described above, the tape- type nmagnetic recording medi um
cont acts primuinpadtentgialn f2Zige of the rotary drum. However, the -

peak of an attraction locus is displaced to the trailing
side with respect to the center by the inertia of the
tape-type magnetic recording medium.

Meanwhile, since the smooth flat face of the
magnetic head extends perpendicularly to a diametrical
direction of the rotary drum, when the rotary drum
.rotates, the smooth flét face advances in a tangential
‘direction to the rotary drum, whereupon an air flow is
formed in the tangential direction on the smooth flat
face. The air flow flows along a narrow patﬁ defined by
the smooth flat face and the tape-type magnetic recording
medium having approached the smooth flat face by the
attraction described above. As a result, pressure
reduction in accordance with the Bernoulli’s theorem
occurs with the air flow. Due to the pressﬁre reduction
effect, the tape-type magnetic recording medium gradually
approaches the smooth flat face, and in accordance with
the‘dispiacement of tﬁe peak described above, the tape-

type magnetic recording medium contacts principally with
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- 10 March 2005 a portion of the snmooth flat face on the trailing side wth
respect to the center- Consequently, the tape-type nagnetic recording
medi um contacts with a contact pressure with the recor diliderah@l@r pl ayback
el ement disposed on the trailing side in the advancing direction wth
respect to the center on the snooth flat face. In this manner, the
tape-type magnetic recording nmediumcan be contacted with the recording
and/ or playback elenent wth a suitable contact pressure only by the
‘pressure reduction effect of the air flow generated naturally wthout the
necessity for applying conmpul sory force. Consequently, recording or
pl ayback can be perfo d while s J ahrasi .Qfs e ils@pe-type
magnetic YTy Qéggﬁlﬁnsénnod)tﬁheﬂ%ﬁ%ﬁeg%ﬁeg&?I;'C%gflg—rlgtgry, t he snooth
flat face is disposed in a, displaced relationship t h t
ci rcunf er efiteh FREPe Ut e ¢ %ﬁﬁypgoﬁﬁﬁﬁg?ﬁg?gfegg%d?%ggnggFﬁn1having
been contacted with and then spaced away fromthe smooth flat face passes
by the tra¢¢¢¢@ﬁ¥ﬂu¥?ﬁ°%QﬁPQMWﬁA;HWMﬁQQQﬁ?t%MW?ﬁ £ &M% g or contacting
with the trailing end of the wi ndow portjon. In_th rqﬁar magneti ¢ head
‘mechani sm pséswerd hel Srddieh 14T R%e Eirbd/dﬁrsﬁ&?é@aicﬁc & faced

relationship to the outer circunference side, the tape-%ype na%petic 28
disposed on the trailing side in the advancing direction

‘with respect to the center on the smooth flat face. In

this manner, the tape-type magnetic recording medium can

be contacted with the recording and/or playback element

with a suitable contact pressure-only by the pressure
reduction effect of the air flow generated naturally

Without the necessity for applying compulsory force.

Consequently, recording or playback can be performed

-while suppressing abrasion of the tape-type magnetic

recording medium and the magnetic head.

Preferably, the smooth flat face ig disposed in a

displaced relationship to the outer circumference side
until the tape-type magnetic recording medium having been .

contacted with and then spaced away from the smooth flat

face passes by the trailing end of the window portion
without colliding or contacting with the trailing end of
the window portion.

""""" - In the rotary magnetic head mechanism, since the
smooth flat féce is disposéd in a displaced relationship

" to the outer circumference side, the tape-type magnetic
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10 March 2005 recordi ng nedi um havi ng been contacted with and then spaced
away fromthe snooth flat face passes by the trailing end of the w ndow
portion without colliding or contacting with the trailiri§ MaghgP0% he wi ndow
portion. Consequently, otherw se possible danage to the tape-type

magneti c recordi ng medi um can be prevented. According to a yet further
aspect of the present invention, there is provided a rotary magnetic head
‘mechani sm conprising a cylindrical rotary drum having an outer
circunferential face along which a tape-type magnetic recordi ng nedi um can
. be wapped and which rotates at a predetermned linear velocity in a
tangential direction and a.w ndow.parti Lomd. i Rya 0 e state on the
outer cirAAEMNS F° éll(‘f‘e,hagﬁﬁgabeﬁ&gﬁ%?itfggﬁggdwﬁg\?i ﬁggar&gli%gle snmal | er than

the wi-ndow portion and disposed in._t i ndow paortiqQn,su that an air
gap for nedirtakaray fead fdcefPosty Eia\#agﬁgﬁ @aﬁesgg. b§a§ “a 1 eadi ng end
of the wi ndow portion has a wwdth snaller than_ that oglaracitnherorai r gap
formed betwesii img tamd [oifnghendigdoph @orkdRet ¢ thedk SRa'a%rai P'ng end of
the wi ndow. portion, the magnetic head advancing in a predeterm ned
advanci ng ehmtesttiony by thottdte drradfl imge enduedr tBPr ¥aRCEMeRPI A *Face of the

rotary drum the magnetic head having a snooth flat face which extends 29
Consequently, otherwise possible damage to the tape-type :

‘magnetic recording medium can be prevented.

According to a yet further aspect of the present
invention, thére is provided a rotary‘magnetic head
mechanism, comprising a cylindrical rotary drum having an
outer circumferential face along which a tape-type
magnetic recording medium can be wrapped and which
rotates at .a predetermined linear velocity in a
tangential direction and a windoﬁ portion formed in a
concave state on the outer circumferential féce, and a
magnetic head having a size smaller than the window
portion aﬁd disposed in the window portion such that an
air gap formed between a leading end of the magnetic head
_andla leading end of the window portion has a width
smaller than that of another air gap formed between a
trailing end of the magnetic head ana a trailing end of
the window portion, the magnetic head advancing in a
pfedetermined advancing direction by rotation of the
outér cifcumferential face of the rotary drum, the

magnetic head having a smooth flat face which extends
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10" March 2005 perpendicularly to a dianetrical direction of the rotary
drumand is positioned on the inner circunferential side retracted from
the outer circunferential face of the rotary drum such 10Hdarch B80snoot h

flat face noves by rotation of the rotary drumand is opposed to the tape-
type magnetic recording nediumto fluidically interfere wth the tape-type.
magneti c recordi ng nmediumand a recordi ng and/ or pl ayback el enent di sposed

Wi thin a ranggrpeffitheatagerBokt idanmettidy W ke didtend ape- thperararet i c
recording medi um contacts With the face portion with fluidic interference
for cont act idmmarshdragneppeakipnefdnper fidyd nignvdt hci heumbpeern ypel nageti c

recordi ng nedium to execute at |east one of recording a | a ck, of the
tape-type 'nﬁ“gerifé:ta}cézerdecgﬂfﬂ’f“ng#ﬁ@di WheFn G @ i & et din%é%t , ¥}|l%ﬁ EH?
rotary magneid-neadupechaphsmndihe thacespebthons DAV Ntk @& SiresSTBLI er

than a w ndow portion formed in a concave state on the outer
ci rcunf er enticelatfiace @f the rotary dhumm fand fbuicgioskedy ot ehéetpg—with a

tape-type nagnetic recording nediumis, disposed as, a s oth.f%:lat face
whi oh  ext erd®oR BERBFLG! AFLPIETS dRSHERTI 681 Th Bk b br PRETTFEEar y
drum and s iR9s! tiphed 4. tie.d NMiglgnd fCUNEEEERII Ay ShdaihR! raghedal rom
‘the outer circunferential face of t%e rotary drum such that an air gap
formed bet weertcardisadiangl /end mifaytiieeck element disposed within a range
on the face portion within which the tape-type magnetic
recording medium contacts with the face portion with
fluidic interference for contacting and magnetically
interfering with the tape-type magnetic recording medium

- to execute at least one of recording and playback of the

tape-type magnetic recording medium.

In an example embodiment, in the rotary
magnetic head mechanism, the face portion having a size
smaller than a window portion formed in a concave state
on the outer circumferential face of the rotary drum for
fluidically interfering with a  tape-type magnetic
recording medium is disposed as a smooth flat face which
extends perpendicularly to a diametrical direction of the
rotary drum and is ' positioned on the inner
circumferential side retracted from the outer
circumferential face of the rotary drum such that an air

gap formed between a leading end of the
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30 10 March 2005 magnetic head and a | eading end of the wi ndow portion has
‘a wdth smaller than that of another air gap formed between a trailing end
of the magnetic head and a trailing end of the w ndow piérMarch 208md t he
- recording and/or playback elenment for magnetically interfering with the

t ape-type nmagnetic recording nediumis disposed wthin a contact range
between the snooth flat face and the tape-type magnetic recordi ng nedi um
Not only because the snooth flat face which acts to attract the tape-type
magnetic recording mediumis positioned on the leading side in the
direction of rotation in the window portion, but also because, when the

drumrotates, the pressur redugtion_in the air of 3 s8Rkl &5sW dth on
the |eadM3gns§itdé B?a&réggeF ﬁﬁﬁ 1Pﬂee5§e8§ufgergg§§?ioﬁ nthe air gap of

a greater width on the trailin% side, the _peak.of an %E%&% tion | ocus of
the tape- typédihigreeild ey ERaRdFREENBAI BRPEPEFaSLEdIPBWard the smooth fl at
face positioned on the inner circunferential side retracted fromthe

outer cir bereesnei alrafiddéagoenghelr shar pagrghics PeAst 28FsPl aced to the
trailing side with respect to the center by the inertia of ,the tape-type

magnetic reedidinogendedifurhsuwingofiopatdion .t B8 ARG AECSFFaMeanwhi | e,
since the snooth flat face of the nmagnetic head extends perpendicularly to
a di-anmetrisgdl/or playback element for magnetically interfering with

the tape-type magnetic recording medium is disposed

within a contact range between the smooth flat face and

the tape-type magnetic recording medium. Not only because

the smooth flat face which acts to attract the tape-type

magnetic recording medium is positioned on.the leading

éide in the direction of rotation in the window portion,

but also because, when the drum rotates, the pressure

ieduction in the air gap of a smaller width on the

leading side is greater than the pressure reduction in

the air gap of a greater width on the trailing sige, the

'jpeak of an attraction locus of the tape-type'magnetic

recording medium attracted toward the smooth flat face

positioned on the inner circumferential side retracted

from the outer circumferential face of the rotary drum is

not d;splaced to the trailing side with respect to the

center by the inertia of the tape-type magnetic recording

medium but is formed on the leading side.

Meanwhile, since the smooth flat face of the

magnetic head extends perpendicularly to a diametrical
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31 10 March 2005 direction of the rotary drum when the rotary drum
rotates, the smpoth flat face advances in a tangential direction to the
rotary drum whereupon an air flowis formed in the tantfeMaichl2086r ecti on
on the snooth flat face. The air flow flows along a narrow path defined by
the snmooth flat face and the tape-type magnetic recording nedi um having
appr.oached the snmooth flat face by the attraction described above. As a
result, pressure reduction in accordance with the Bernoulli's theorem
occurs withthe air flow Due to the pressure reduction effect, the

- tape-type magnetic recordi ng nedium gradually approaches the snooth fl at

face, and in accordance with the h§ Iacgnenghgfréggr eggﬁ$o t he | eadi ng
side descdipRRtipovet the TAREY gheti c-recor |ﬁg medi um contacts
principally with a portion of the sppoth flat face on the£E§ ing side
Wi th respetetaees hetkent®eoth dolieqiisit | JAVERESE apB- typR FRGHet I ¢ recording
medi um contacts with a contact pressure with the recordifg and/ or
pl ayback edenent i sposele oretdey shpdth FRaferReR. 22| 1t ht $°Wahfier, the
tape-type nagnetic recording nedium can be contacted with the recording
and/ or pl aghackd &henkat taidén i suidapget tont aet the e8BRPER oRt§ by the
pressure reduction effect of the air flow generated naturally. w thout the
necessity f&te apping ngircdifpu Saoyws along a narrow path defineéd by

‘the smooth flat face and the tape-type magnetic recording

medium having approached the smooth flat face by the

attraction described above. As a result, pressure

reduction in accordance with the Bernoulli's theorem

occurs with the air flow. Due to the pressure reduction

effect, the tape-type magnetic recording medium gradually

approaches the smooth flét face, and in accordance with

the displacement of the peak to the leading side

described above, the tape-type magnetic recording medium

contacts principally with a portion of the smooth flat

face on the leading side with respect to the center.

Consequently, the tape-type magnetic recording medium

contacts with a contact pressure with the recording

and/or playback element disposed on the smooth flat face.

In this manner, the tape-type magnetic recording medium

‘can be contacted with the recording and/or playback

element with a suitable contact pressure only by the

preésure'reduction effect of the air flow generated

naturally without the necessity for applying compulsory
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32 10 March 2005 force. Consequently, recording or playback can be
performed whil e suppressing. abrasion of the tape-type nmagnetic recording
medi um and t he nmagnetic head. Further, since the positi ot Marcmd0dh t he
tape-type magnetic recording nediumis spaced away fromthe snmooth flat
face after the contact with the latter is displaced on the |eading side by
the displacenent of the peak to the |eading side described above and
besides the tape- type magnetic recordi ng nmedi um when passes by the air gap
of a greater width on the.trailing side is attracted by conparatively |ow
attracting force because the pressure reduction in the air gap of a

greater mr Q on Egﬁse%ﬁ§£L%99 skbdsrhgngmal! p1theatapeahype magnetic
recordrng “medi'um can pass the trailing end of the wi ndow w t hout

colliding or cont ctrn mnth l. <e possi bl e
danmage tg PR OELFE: (e s tr,@%s %gf: a%rbﬁleﬁ@ﬂey tagd-heipe se possi

ng me m can be prevented. In any
of the rotary nagnetrc ad ne Nl SITB, esc% %}fyuﬁeadthe face portion
opposi ng 8 I UCaFE. S o @gmﬁf c & NG e untnay be formed from a

rotary drum and RHVtRETa EaRgentPEl PO&RFECR 85 KE* eas Sition

thereof which extends perpendicularly to a djanetrical qrrectron of the
rotary magnetic recording medium i's spaced away from

snoot h curved face having a curvature nor.e _nmoder te t e tgg g ot he
at

flat face after the contact with the latter is displaced
on the leading side by the displacement of the peak to
the leading side described above and besides the tape-
type magnetic recording medium when passes by the air gap
of a greater width on the trailing side is attracted by
comparatively low attracting force because the pressure
reduction in the air gap of a greater width on the
trailing side is small, the tape-type magnetic recording
medium can pass by the trailing end of the window without
colliding or contacting with the latter. Conseguently,

- otherwise ﬁosSible damage tolthe tape-type magnetic
recording medium can be prevantad.

In any of the rotary magnetic head mechanisms
described above, the face portion opposiag to the tape-
type magnetic recording medium may be formed from a
smooth curved face having a curvature more maderate than
.that'of the rotary drum and having a tangential direction
at least at one position thereof which extends

" 'perpendicularly to a diametrical direction of the rotary
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33 10 March 2005 drum In the rotary magnetic head nmechani sm since a
tangential direction at |east at one position of the snooth curved face
extends perpendicularly to a dianmetrical direction of tHeMaehd0p5drum an
air flowis. fornmed in the sane direction as the advancing direction of
t he magnetic head on the snmooth curved face. The air flow flows along a
“narrow path defined by the tape-type nagnetic recording nmedium and the

- snoot h curvedumce din atheoderatry cuagatctiie dfeatcthemenigmet s, heddiceAsaa
result, pressure r_eaﬂuct ion jn accordance with the Bernaulli's _theorem

occurs with ST oL TERETBY tdHe rét r¥RicHGH e FecPL cbhtact of
the tape-typ&dJmanet LgrvEQCOr fiag ”@%ﬁ%ﬂg o eg@fi%(iia&q ndfgr phayback

el enent can be assured. In summary, th vant ages can be

achi eved by diiase¢xanpledéembotdinents dhet hetargs ehtum,i mrerdionfldw Ssnce a
synergetic effect is achieved by the first stage wherein the nmagnhetic tape
i s attract edotBRsr i t RS h&sBen\ P EikUtt 2By thife ARHIMENL oRETHGFEPRon or

by an effeel hd N Ganti gunabudvahalel b bty head s esl!ialed ot a

retracted position an e second stage erein the pressure reduction
effect by amflaw Sidwanmnlgenenatredroatl usath ydefihde bycelaf theecheade when
.the head magnetic fecording medium and the smooth curved face of a
moderate curvature of the magnetic head. As a result,
pressure reduction 1in accordance with the Bernoulli's
theorem occurs with the air flow, and by the pressure
reduction effect, contact of the tape-type magnetic
recording medium with the recording and/or playback

element can be assured.

In summary, the following advantages can be
achieved by the example embodiments of the present

invention.

i. Since a synergetic effect is aéhieved by the
first stage wherein the magnetic tape is attracted toward
the head by an effect by the channel configuration or by
an effect by the configuration wherein the head is
positioned at a retracted position and the second stage
‘wherein the pressure reduction effect by an air stream
generéted naturally on the face of the head when the heéd

rotates is utilized subsequently to contact the attracted
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rotates is utilized subsequently to contact the attracted 34 10 March 2005
magnetic head with the head, a sufficiently | ow contact ressure to the
“head which does not have any problemfor nmagnetic recoerMgmbﬂoﬁﬁayback
can be obtained stably. 2_ Various problens arising from abrasion of the
head can be solved, and a long life can be assured for the head. 3.

I ncrease of the life of the magnetic tape can be achieved sinmultaneously.
4. Since the abrasion of the head is very small, the gap depth can be
reduced as much, and consequently, recording/playback of a high
sensitivity and a high density can be anticipated. 5. The head can be

~ formed in a reduced size., 6. A head of theg cont. A& WL i he
‘magnetic 5 ht%élzﬁ’elafg‘ it gt A% tth Sglafgﬁq% (Hetrl%s/uch as, for exanpl e,

an MR head or a GWR head of the _nmgnefo-resistance effe t r

magneti c mw&%%é%ﬁ@a%ﬁ@’eﬁgb ‘if%df?e‘i ithcavef i%eld p\%léjrbllae%ﬁ!o?r?(rgn a
recordi ng medi.um can be detected with a very small ga deQ}h]naking use of
& magnet o-magE tsitcanes ceitiad ak hast id R Orbet(?’gf](%dnd:’ P -ayback of a
tape-type nagnetic recordi ng nmedium The above and ot her objectg, features
and advant ages viridwes peskehens nyehsips GFPP PREIFECA DA EHE Red

can be solved, and a long life can be assured for the
head.

3. Increase of the life of the ﬁagnetic tape can be
achieved simultaneously.

4. Since the abrasion of the head is very small, the
gap depth can be reduced as much, and conéequently,
recording/playback of a high sensitivity and a high
density can be anticipated.

5. The head can be formed in a reduced size.

6. A head of the contact type wherein the.magnetic tape_

and the head contact with each other such as, for example,

an MR head or a GMR head of the magneto-resistance effect
type {(or magnetic flux response type) wherein a magnetic
field variation on a recording medium can be detected
with a very small gap depth making use of a magneto-
resistance effeét can be applied for recordipg or
playback of a tape-type magnetic recording medium.

The above and other objects, features and

adVéntages of the present invention will become apparent

from the following description and the appended claims,

3>




fromthe follow ng description and the appended clains, 35 10 March 2005 -
taken in conjunction with the acconpanying drawings in which |ike parts or
el enents denoted by |ike reference synbols. BRI EF DESCRIPWaON 2085 THE
DRAWNGS FIG 1 is a schematic perspective view of part of a rotary
magneti ¢ head nechanismto which the present invention is applied; FIG 2
is a schematic view showing a configuration of a magnetic head shown in
FIG 1, FIG 3 is aviewas viewed in the direction indicated by an arrow
mark Ain FIG 2; FIG 4 is a viewas viewed in the direction indicated by
another arrow mark Bin FIG 2; FIGS. 5 and 6 are schematic views
illustratin different stages af .an.experinent rfor fqre the

“confi gur atiaeRofl Tt KOG HHa et c%q?eaafcr?g‘ﬁ?élﬁﬁgﬁ gifrr'g%g[n%% “i s reached:
FIG 7 is a schematic view illustrating, a %gg}gﬁri tion_and a principle of

t he magnetihd heddkeh@wrts RIFEGeNSTT HEW FGT %4 & S *schemat i ¢

vi ew showi ng another- rotary magnetic head mechani smto which the present
i nvent i on siysbodspl i ed; :

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic perspective view of part of a
rotary magnetic head mechanism to which the present
invention is épplied;

FIG. 2 is a schematic view showing a configuration
of a magnetic head shown in FIG. 1;

FIG. 3 is a view as viewed in the direction
indicated by an arrow ﬁark A in FIG. 2;

FIG. 4 is a view as viewed in the direction
indicated by another arrow mark B in FIG. 2;'

FIGS. 5 and 6 are schematic views illustrating
different stages of an experiment performed before the
configuration of the rotary magnetic head mechanism of
FIG. 1 is reached;

-FIG. 7 is a schematic view illustrating a
configurationraﬁd a principle of ﬁhe ﬁagnetic_heéd shown
“in FIG. 1 in more detail;

FIG. 8 is a schematic view showing another rotary

magﬁetic head mechanism to which the present invention is

applied;
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36 10 March 2005 FIG 9 is a di agranmmatic view illustrating fluidic
.interference between a snooth flat face of a magnetic head shown in FIG_
8 and a magnetic tape; FIG 10 is a schematic view show tigMarch@00her
rotary magnetic head nmechanismto which the present invention is applied;
FIG 11 is a schematic perspective view show ng a configuration of a
conventional rotary drumtype head; FIG 12 is a view as viewed in the
direction indicated by an arrow mark Ain FIG 11, and FIG 13 is a view as
viewed in the direction indicated by another arrow mark Bin FIG 11.
.DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring to FIG 1, there is shown
a rotary nmagnetic head nechanismto which .t heﬁir esgnt i.nver%rlhglaiics
appl i ed. The rot &% -mighét Pc L REFFTEHS VIR RAAT UPhEATd8S T2 6t &ry drum
DR and a fixed drum DF of a cylindrical configuration havi negcf,a
subst ant i al}tewipranerk dtwsehil SERH? h%]xﬁ%gfqaé:ecﬁﬁ MM S e, . The
rotary drum DR and the fixed drum DF are disposed coaxially with and in
the proximead sfowsacin dilfer &Sudid tharaoret ehd-a8fye of the cylindrical
face of the rotary drum DR and one end edge of the cylindrical face of the
fixed drum DF ar eIgppaseds3? schematic view showing a further :

fotary magnetic head mechanism to which the present

invention is applied;

FIG. 11 is a schematic perspective view showing a
configuration of a conventional rotary drum type head;
FIG. 12 is a view as viewed in the direction
indicated by an arrow mark A in FIG. 11; and

FIG. 13 is a view as viewed in the direction

indicated by another arrow mark B in FIG. 11.

-DESCRIETION OF THE PREFERRED EMBODIMENT

Referring to FIG. 1, there is shown a rotary
magnetic head mechanism to which the present invention is
applied. The rotary magnetic.headlmeéhanism RHAl includes
a rotary drum DR and a fixed drum DF of a cylindrical
configufation having a substantially equal diameter and
each having a cylindrical face. The rotary drum DR and
the fixed drum bF are disposed coaxially with and in the
prqxiﬁity of each other such that one end edge of the
cylindriéal féce of the rotary drum DR and one end edge

" of the cylindrical face of the fixed drum DF are opposed
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10 March 2005 to each other. The rotary drumDR is a rotatable upper drum
"while the fixed drumDF is a lower drumfixed to a chassis or a franme. The
rotary drum DR has a cylindrical body rotatable around thdaraki260as an
outer circunferential face and is rotated at a predeterm ned high velocity
by a driving nechanismnot shown. A plurality of windows WD are forned as
concave recesses at predeterm ned positions of a |lower portion of the
outer circunferential face of the-rotary drumDR, and a flat head FHL i s
fitted in each of the windows WD. It is to be noted that, in order to
facilitate illustration, only one wi ndow WD and one flat head FHL are

shown in ELGeadn AcRagnetiige t apea Ml @suml DR ape-4 ypetategmet i wopecor di ng
mediumis wapped on part of the outer circunferential face of the rotary

drum DR ag§,.,5esR:18 ELG rixelbueurabki gl ar hywerharumgpekied tape MI is -
w apped on the outer circunferential face of the rotary drum DR such that

it is waggegsifso ~exappl g, over an approximately half circunference of

the rotary drum upon rotation of the rotary drumDR while it is not

wrapped over Uheof NEr. 1Al fq i CURTLENE e PTs ddes (91 Aoy droia dlboad L he

rotary drum DR nbves in S e rel eased omthe magnetic tape MI. 38
around the axis as an outer circumferential face and is
rotated at a predetermined high velocity by a drivihg
mechanism not shown. A plurality of windows WD are formed
aé concave recesses at predetermined positions of a lower
portion of the outer circumferential face of the rotary
drum DR, and a flat head FH1 is fitted in each of the
windows WD. It is to be noted that, in order to
facilitate illustration, only one window WD and one flat
heaa FH1 are shown in FIG{ 1. A magnetic tape MT as a
tape-type magnetic recording medium is wrapped on part of
the outer circumferential face of the rotary‘drum DR as

" seen in FIG. 1.
More particularly, the'magnetic tape MT is wrapped
" on the outer circumferential face 6f the rotary drum DR
such that it is wrapped, for example, over an
approximately half circumference of the rotary drum DR
upon rotation of the rotary drum DR while it is not
wrapped over the other half circumference of the rota:y

drum DR énd the rotary drum DR moves in a state released

- from the magnetic tape MT.
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10 March 2005 Referring to FIGS. 1 to 4, the flat head FH has a shape of
‘a substantially rectangul ar parallel epi ped and has an edge retracted
diametrically by at a distance dstl toward the center dfd MacheDdn of the
rotary drum DR from the position of the wi ndow WD (the position of the
outer circunferential face of the rotary drumDR) The flat head FHl1 has a
-face portion for opposing to or contacting wth the magnetic tape MI and
fluidically interferes with the opposing magnetic tape MI. The face
portion of the flat head FH1 is forned as a flat face, and the tangenti al
direction at |east at one position at which the facial portion opposes to

or contacts with %he nag?ﬁéiﬁéngel oeéﬁgﬁﬂélfEQEPHQQECFhﬁthStQ a

di anetrical direBffGhT OF ary- drum n the present enbodi nent,
the face of the face portion is fornmed as .a_snoqth.fl . Pld finished
smoot hl y. SRe®6r ifndi f,UbéltlaW]lﬁﬁnsregcfetatnr?éllsar%&aﬁafmlaetl%tpf?%gdeﬁllf do not
project dianetrically outwardly fromthe dianetricalﬁpo%itkondgklthe

" wi ndow WDhassham iedgef perhmae bt iameiGalrer &t idd ¥ 4¢¢ 67 %h

e rotary drum
DR, but remain within the range nearer to the center of the rotary drum
DR than t hewdirdmete cantsosiaf ¢ tertigre © fwithfow MBI FA e LR &€ FTeast t he
di mensi on of the flat head 39

the position of the window WD (the position of the outer

circumferential face of the rotary drum DR). The flat
head FH1 has a face portion for opposing to or contacting
with the magnetic tape MT and fluidically interferes with
the opposing magnetic tape MT.
The face portion of the flat head FHI is feormed as
é flat‘féce, and thertangential direction at least at one
position at which the facial portion opposes.to or
contacts with the magnetic tape MT extends
pérpendicularly to a diametrical direction of the rotary
.drum DR. In the present embodiment, the face of the face
| portion is formed as a smooth flat face PL1 finished
smoothly. Accordingly, all portiops of the smooth flat
face PL1 do not project diametrically outwardly from the
diametrical position of the window WD, that is, from the
oﬁter circumferential face of the rotary drum DR, but
remain within the range nearer to the center of the
rotary drum DR than the diametrical position of the
window Wﬁ.

Further, at least the dimension of the flat head
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10 March 2005 FH in its advancing direction is set a little smaller than
the di nension of the window WD in the sane direction. As a result, a pair
of channels Chll and Ch2l each in the formof an air gap are forned
bet ween the opposite side faces SFI and SF2 of the fl at1thdadh2B05and t he
opposing opposite end faces of the window WD, respectively. Particularly
in the present enbodinent, the width (length) of. the channel Chll in the
advancing direction and the width (Il ength) of the channel Ch2l are set
~equal to each other. The flat head FH is formed froma magnetic material
"such as ferrite, Cendust or anorphous alloy and a substrate material of

ceramcs or_the like. A head el.e .HEL .seryin e ipg and/ or

pl ayback Eﬁénéﬁt1F8raﬁﬁﬁﬁ§fpgapﬂgggk 85fé§i%ékm?t%§5§éé %gé%ggic tape Ml is
di'sposed at a position on the oth . flat ce PL1 o e d FH1 on
the trail FRgPsit4e QMWﬂ?%¥%béqu&§tWﬂ§ %ﬁnéﬁi%% %%% é%%gngikgéﬁ?ggbtion

such that it does not project fromthe smpoth fl at ggﬁe P 1i V?ﬁg t he
rotary dr#en BReestates 2aPaardPintPPRBELS ¢ FécFPg G841t n®8°Pr &let et ni ned

‘di rection, the head Qlenent'HEl contacts with a nagnetic face_not shown of
the magnetpemt afealaiwhioel p¥eatferiedefetyethe t8ROBPROSEFEt S188e PLL, to

magnetically record or playback onto or 40 _ ' .
faces SF1 and SF2 of the flat head FH1 and the opposing

opposite end faces of the window WD, respectively.
‘Particularly in the present embodiment, the width_
{length) of the channel Chll in the advancing direction
and the width (lengtﬁ) of the channel Ch2l1 are set equal
-to each other.

The flat head FH1 is formed from a magnetic
material such as ferrite, Cendust or amorphous alloy and
é substrate material of ceramics or the like.

A head element HE1l serving as a recording and/or
playback element for magnetically interfering with the
‘.magnetic tape MT is disposed at a position on the smooth
flat face PL1l of the flat head FH1 on the trailing side
with respect to the center iﬂ the advancing direction
‘such that it does not project from the smooth flat face
PL1.- When the rotary drum DR rotates at a drum lihear

“velocity vd in a predetermined direction, the head
element HE1l contacts with a magnetié face not shown of
the magnetic tape MT, which is attracted to the smooth

flat face PL1l, to magnetically record or playback onto or-
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10 March 2005 fromthe magnetic face of the magnetic tape M through :
magnetic interference. The head element HEl is forned as a head gap where
the flat head FHl uses, for exanple, the principle of magnetic induction.
Meanwhi | e, the fixed drum DF has a lead Ld forned -theretthMawh 2888t rol | i ng
the running path of the magnetic tape MI shown in FIG 1. The magnetic .
tape MI is wapped on the fixed drum DF such that it extends along the

| ead Ld of the fixed drum DF at a predeterm ned angle on the cylinders of
the rotary drumDR and the fixed drum DF. Further, the magnetic tape Ml
is acted upon by a tension Ts by a tension control nechani smnot shown and
i s advanced at magneti.c tape || r | QCl. t. (o] VA | of the
rotary dr&ﬁPBRtgﬁbH“%$Eﬁtﬁ% ﬁ%?enéﬁﬂgﬁfta%ﬁﬁ%tﬁéc¥%§§d%5|g%ZEhggck ina
helical scanning nethod by the head elegent HEl u rotati of .t he
rotary dr BREPRELS Add eHE IS Ear $EFO§F? 8§6Tﬁ5to§?grlscﬁé%@%qe%%ntiaI

- face of the rotary drum DR upon rotation_of the rqotary drum DR js Vd, also
the smoot B Peag E&@eWHﬁEP(ﬂhQIﬁiaﬂlQ@aﬁegﬂlFerﬁDVEQrs659?85%?an? at the

|l inear velocity Vd. The magnetic tape MI advances in the sane direction
but at therlineéald evelfomagpelic 1ORCHREN the |linear velocity vd. The

di fference between the 41 . L .
' Meanwhile, the fixed drum DF has a lead Ld formed

thereon for controlling the running path of the magnetic
tape MT shown in FIG. 1.

. The magnetic tape MT is wrapped on the fixed drum
DF such that it extends along the lead Ld of the ﬁixed

drum DF at a predetermined angle on the c¢ylinders of the

rotary drum DR aﬁd the fixed drum DF. Further., the

magnetic tape MT is acted upon by a tension Ts by a

ténsion control mechanism not shown and is advanced at a
. magnetic tape linear velocity Vmt by rotation of the
rotary'drum DR such that it is magnetically

. recorded/played back in a helical scanning method by the

head element HEl.ﬁpon rotation of the rotary drum DR.
Since the linear velocity of the outer
" circumferential face of the rotary drum DR upon rotation
of the rotary drum DR is Vd, also the smooth flat face
PL1 of the flat head Fﬁi moves substantially'at the
linear #elocity vd. The magnetic tape MT advances in the
same direction but at the linear velocity vmt lower than

~the linear velocity Vd. The difference between the
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10 March 2005 velocities (vector difference) is a substantial velocity of
the snooth flat face PL1 with respect to the magnetic tape MI. It is to be
noted that, while the foregoing description relates to the configuration
which includes a single rotary drum DR and a single fix¥iMafh@0BE di sposed
bel ow the rotary drum DR, the present invention can be applied not only to
the configuration just described but also to a magnetic head nechani sm of
anot her configuration which includes three or nore druns as represented
by a magnetic head nechanismof the mddle drumrotation type. Further,
the feeding direction of the magnetic tape MI nay be opposite to a

di t which th I t f th th
out o1 ol hAOr I ol VAR OF 5RE PELGr y PR DR PRI BPLRL Row,

-operation of the rotary magnetic head  nechani sm s described with
referencetlﬁ)qhﬁ§§mq9ﬁk)ﬁi%%nfaqﬁbﬁﬁétNB&hoFeéﬁegﬁrtPlFh\ Lag8§tHFoed. I1n a
no-load state wherein the nmagnetic tape MI is not wapped on the rotary
drum DR, wieare t¥%. rotary drum DR rotates, an air layer, that is, an air
film is formed on the outer circunferential face of the rotary drum DR
whi ch noves at tHhe lisnear beehotitlytdtandhalsothn faEe42i1® March 2005

descriptioﬁ relates to the configuration which includes a
single rotary drum DR and a single fixed drum DF disposed
below the rotary drum DR, the present invention can be
applied not only to the configuration jJust described but
Ialso to a magnetic head mechanism of another
configuration which includes three or more drums gs
represented by a magnetic head mechanism of the middle
drum rotation type. Further, the feeding direction of the
magﬁetic tape MT may be opposite to a direction in which
the linear velocity of the magnetic tape MT on the cuter
circumferential face of the rotary drum DR is exhibited.

Now, operation of the rotary magnetic head
mechanism RHA1 is described with reference to FIGS. 1 to
4.

First, formation of an air film is described.

In a no-load state wherein the magnetic tape MT is
not wrapped on the rotary drum DR, when the rotary drum
DR rotates, an air layer, that is, an air film, is formed
on the outer circumferential face of the rotary drum DR

which moves at the linear velocity Vd and also on the
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face portion of the flat head FH1l, that is, the snmooth flat face PL1,
whi ch noves at the substantially equal Ilinear velocity vd. Wen the
magnetic tape MI is fed, an air filmis forned also on the surface of the
magnetic tape MI which noves at the linear velocity Vn10Maghz005 fi| s
mentioned have a thickness in a normal direction. The relative velocity of
‘the air nearest to the outer circunferential face of the rotary drum DR
with respect to the rotary drumDR is zero. Accordingly, wthin the air
film a first air layer of a small thickness which contacts with the outer
~circunferential face of the rotary drum DR noves at a linear velocity

equal or close to that of the surfgce of the rotary drum X wever, a .
" second ai rfq%‘%/eﬁ’°¥‘b¥%cP%rF}t%efslﬁtr gleaaqorm]ayetrhaitn tHe tg‘éanésl%goréﬁi 1 m cannot
keep the linear velocity of the first air |layer due to the viscosity of
the air anffahubaad\Risl atwhiqh meares &bdity q”&ﬁé:ranttﬁé‘rjrlyt [F4°%f the first
air layer. This signifies that a relative velocity as nmeasured fromthe
outer circurdar emeledifiaced appbars thacmegaetgry tabReMSeésndedi r 22 ayer is
del ayed by an ampunt corresponding to the relative velocity. Simlarly,
t he absol uier vid e f Suoted alelcatdny eheyelwdfiaoe @ ddsc mMaAFEP tdisove
successively increases with 43 10 March 2005

tape MT which moves at the linear velocity vmt. The air

films mentioned have a thickmess in a normal direction.
The relative velocity of the air nearest to the
outer circumferential face of the rotary drum DR with
respect to the rotary drum DR is zero. Accordingly,
within the air film, a £irst aif laver of a small

thickness which contacts with the outer circumferential

face of the rotary drum DR moves at a linear velocity
~equal or close to that of the surface of the rotary drum
DR. Howevér, a second air layer formed on the first air

layer in the same air film cannot keep the linear

velocity of the first air layer due to the viscositylof
the air and thus moves at a linear velocity lower than
that of the first air layer. .This-signifies that a
rélativeréelocity as measured from the outer
circumferential_face appears. Accordingly, the second air
layer is delayed by an amount co;responding to the
relative velocity.

Similarly, the abéolute value of such a relative

velocity as described above successively increases with
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third and succeeding air layers of a small thickness, and accordingly, the
del ay menti oned above successively -increases. Thus, the absolute val ue of
the relative ,elocity of an nth air |ayer of a smal | thickness in the

same air filmdisplaced nost fromthe outer circunferentd Mprch20850f t he
rotary drum DR exhibits a maxi numvalue, and the air filmdi sappears at a

| ocation at which the absolute value of the relative velocity is equal to
~the absolute value of the linear velocity of the first thin air layer. At
the location, the air is environmental air whose linear velocity is zero,
that is, stationary air. Here, the state of the air layers in the air film

successi vel.y. changes r r egi r ut

: ]E:i rcugf ere llraf{] aceSchcoe{QﬁﬁArga &a ldg%gy\ébl?gff’né)rgv% aih g}grﬁ%lda%sgl raqﬁ ows are
ormed to an edd flom1re dy flo as the

ﬂi stance fY9M efnathfeg $ o‘—;'fy nheél r:b?ré & %?Ove i ncrsé%;e . As descri bed
erei nabove, the rotary drum DR noves open sed state

(no- Ioadsﬁ%ﬂ%ﬁaS?%rmﬁ¥8ﬁ i theggesondit<o 5§§§ Pg Fﬁ? g gflg t ape M, over

an extent corresponding to one half C|rcunference of rotati.on _thereof

while an a19ldqit iaf fagr med G HEYRE L i 8Unl diehiti™as s dde tthr‘f-er eof .
Then, in the other extent 44 10 March 2005

~same air film displaced most from the outer
‘circumferential face of the rotary drum DR exhibits a
ﬁaximum value, and the air film disappears at a location
at which the absolute value of the relatiye velocity is
egual to the absolute value of the linear velocity of the
 first thin air layer. At the location, the air is
environmental air whose linear velocity is zero, that 1is,

stationary air.

Hefe, the state of the air layers in the air film
successively changes from a laminar flow region near to
the outer circumferential face of the rotary drum DR in
which laminar_air flows are formed to an eddy flow region

‘in which eddy flows are formed as the distance from each
~end face of the rotary drum ﬁR increases.

As described hereinabove, the rotary drum DR moves
in an open or released state (no-load'staté), in which it
does not oppose to the magnetic.tape MT, over an extent
corresponding to one half circumference of rotation
“thereof while an air film is formed onrtﬁe outer

circumferential face thereof. Then, in the other extent
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of the succeeding one half circunference of rotation, the rotary drum DR
is opposed to the nmagnetic tape MI wapped thereon. Meanwhile, since also
the magnetic tape MI noves at the linear velocity Vnt, an air filmis
formed on the surface of the magnetic tape MI. Now, opetBMpish 2805t he
rotary magnetic head mnechanism RHAL where the magnetic tape MI is w apped
on the outer circunferential face of the rotary drumDR rotating at a
~high speed is described. The magnetic tape MI which advances at the linear
velocity Vnt is acted upon by the tension Ts exerted by a tension arm and
'so forth not shown provided on the tape take-up side. In a conventi onal

rotary head, the tensiqgn is seh ég a,high | evel to conpgksgril¥hgress a
magnetic OfapBeMPUSGEPALPIachEalads S EBPHETEBREaRE B VR thOPhe " Read.
However, the rotary nmagnetic head nechani sm RHA1 of the present enbodi ment
appl i es arstirtabdsvpeREi 65 PEPP§edt e ﬁﬁ@n@?ﬂeeFéBetﬁﬁemP%hﬁﬁ?PB8 ul sorily
pressing the nmagnetic tape MI. against the head so as to be contacted

with the hbadeo@onsequently, a suitable load is applied to the rotary drum
DR. Wen the magnetic tape MI is wapped on the outer circunferential face
of the rotary drMeaDRiféuigiccdbaligo Mtemapostic tape MT moves at

the linear velocity vVmt, an air film is formed on the
surface of the magnetic tape MT.

Now, operation of the rotary magnetic head
mechanism RHAlrwhere the magnetic tape MT is wrapped on
the outer éircumferential face of the rotary drum DR
rotating at a high speed is described.

The magnetic tape MT which advances at the linear
velocity vVmt is acted upén by the tension Ts exerted by a
tension arm and so fprth not shown provided on the tape
take-up side. In a conventional rotary head, the tension

is set to a high level to compulsorily press a magnetic

- tape MT against a head so as to he contacted with the
head. However, the rotary magnetic head mechanism RHAl of
" the present embodiment applieé a suitable tension Ts to
.the magnetic tape MT without compulsorily pressing the
magnetic tape MT_against.the head so as to be contacted
with the head. Consequently, a suitable load is applied
to the rotary drum DR.
When the magnetic tape-MT is wrapped on the outer

circumferential face of the rotary drum DR, fluidic

45



interference appears between them According to the Bernoulli's theorem
(which is a principle of conservation of energy in a broad sense), the sum
of the kinetic energy and the pressure of the air is fixed. This is
represented as p + v¥*2/2 p = const where ** represents thMah 2868, and p
is the specific volume of air. It is to be noted that the potential term
is omtted in the expression above. The air filmforned on the outer
circunferential face of the rotary drumDR and the air filmformed on the
surface of the magnetic tape MI are united with each other when the outer
circunferential face of the rotary drum DR and the magnetic tape MI are
opposed to each other so that a united air filmhaving a new average

| i near velnctdyf dstwsemnimis destivess ddiay. Vacargdtnre tpPi fB& vel ocity Vmt
is produced between the magnetic tape MI being acted upon by the

" pr edet er m mechdErsi on @ebtdre owtisrh cis cunfemeninld ffacensfenvediodt ary drum
DR and is observed as an air streamor air flow which flows along a path
defi ned by, arnshdeiyean 4 her il efertd &)cuniiay enti alf ftaee kifetie rotary drum DR
and the magnetic tape MI. The linear velocity of the united air filmas

measured fLomqd hedmanetitedAne M igdigherid hakdde thbeatsvel ocity 46
10 Nhrch 2005

represented as
P+ v¥*2/20 = const
where ** represents the square, and 0 is the specific

volume of air. It is to be noted that the potential term
is omitted in the expression above.

The air film formed on the outer circumferential
‘face of the rotary drum DR and the air film formed on the
surface of the magnetic tape MT are united with each
other when the outer circumferential face of the rotary
drum DR and the magnetic tape MT are opposed to each
other éo that_a united_air film having a new‘average
linear velocity between the linéar velocity vd and the
linear velocity Vmt is produqed between the magnetic tape’
MT being acted upon by the predeterminéd tensioh and the
outer circumferential face of the rotary drum DR and is
observéd as an air stream or air flow which flows along a
path defined by and between the outer circumferential
face of the rotary drum DR and the magnetic tape MT? The
linear vélocity of the uni&ed air film as measured from

the maghetic tape MT is higher than the linear velocity
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Vit . However, since the outer circunferential face of the rotary drum DR
is finished with surface roughness rougher than that of the head in order
to elimnate clinging of the nagnetic tape MI and nmake t he magnetic tape
MI float -fromthe outer circunferential face of the rotHMaghd@OPR an
eddy current state is liable to be caused by the outer circunferenti al

face of the rotary drumDR Thus, if it is assuned that the united air film
is formed frominmaginary nmasses of air, the directions of velocities of
.the air masses are different fromone another and are dispersed.
Consequently, an increase of the kinetic energy termin the Bernoulli's

theoremis_suppressed, and_ al the.drop.of t r r t is,
t he conpﬁ@@éioﬁowgaﬁéfigﬁngffg ,Opge&é@ﬁggggggﬁﬁé§§§gn%3%§d8¥m}$ t he
pressure reduction on the head face whjch is hereina&}er described. As a
resul t, tHeGHerAT W unkerietisfted ate b THE S0t aHy Paed M ﬁugéﬁrsl i dably
nmove free fromclinging of the magnetic tape MI in a state wherein the
magneti ¢ tEpa Mhadeialy W deathdf IRFdehe hrddatidetien&d HP8A8%R 5 | oat s
across the air stream Now, operation of the channels Chll and Ch2l is
descri bed. tihenadmatniel @Hd M gadwiadel the dananediic kérrodds 1685 he
magnetic tape MI and operates, for exanple,. in 47 10 March 2005 '

from the outer circumferential face of the rotary drum DR,
an eddy current state is liable to be caused by the outer
circumferential face of the rotary drum DR. Thus, if it
is agssumed that the united air film is formed from
imaginary masses of air, the directibns of velocities of
the air masses are different from one another and are
‘.dispersed. Consequently, an increase of thg kinetic
energy term in the Bernoulli’s theofem is suppressed, and
also the drop of the pressure term, that is, the
éompression reduction effect, is decreased when cqmpared
with the pressure reduction on the head face which is
. hereinafter described. As a result, the outer
circumferential face of the rotary drum DR can slidably
move free from clinging of tﬁe magnetic tape MT in a
state wherein the magnetic tape MT being acted upon by
the predetermined tension floats across the air stream.
Now, operation of the channels Chll and Ch21 is
described.
The channel Chll is. provided to control the locus

of the magnetic tape MT. and operates, for example, in

47




such a manner as described below. It is to be noted that also the channel
Ch2l operates substantially simlarly. The channel Chll in the formof an
air gap between the rotary drumDR and the flat head FHL i s forned such
that it extends perpendicularly to the streamline of an!0Maichf208% produced
upon rotation of the rotary drum DR, and operation of the channel Chll is
described in accordance with operation of a Venturi tube. Wile the

rotary drum DR .rotates, since the channel Chil noves at a high speed with
respect to stationary environnental air, where the environnental air is
observed fromthe inside of the channel Chll, conversely a high speed flow

f th t al bst I t [ ti
on the ourSIIE B eh TpOIT oG 0ol e it e f‘%ﬁirﬁ% e el

e anne |nce he annel
Chil forms 'a narrow and snal | ath, a atlvg Eﬁ é P? i s produced
in accord@ic® tie PR Yerftiry WFEheSaidortantds SﬁP& 84ré-in the
channel Chil. This pressure reduction is caused because qg air in the
channel Chil is Sbekebaguel FBAd, inj thesHaER| 9k ¥F, WhEtHRP RHE'THannel Chi

is configured such that it is closed or open at the bottom t hereof or is.
partly operheatraeintdrurediatandndiiie tfd athdesét F8h tHefesPedt RBCPressure
reduction occurs although the magnitude of it may be different. This

Cari ses fromathe A&xiender gler@@98licularly to the stream line of an

air flow produced upon rotation of the rotary drum DR,

and operation of the channel Chll is described in

accordance with operation of a Venturi tube. While the

rotary drum DR rotates, since the channel Chll moves at a

high speed with respect to stationary environmental air,

where the environmental air is observed from the inside

of the channel Chll, conversely a high speed flow of the

environmental air passes in a substantially rectangular

direction on the outer side of an opening of the channel

Chll. S&ince the channel Chll forms a narrow and small

- path, a negative pressure {AP) is produced in accordance

with the Venturi effect and reduces the pressure in the
channel chll. This preésure reduction is caused because
the air in the channel Chil is sucked out. Here,
irrespéctive Qf_whether the channel Chll is configured
such that it is closed or open a£ the bottom thereof or
is partly open at an intermediate wall.to the bottom

thereof, the pressure reduction occurs although the

magnitude of it may be different. This arises from the
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presence of a resistance to and a tinme delay in energy transm ssion

- between air nasses, and production of such a |local pressure gradient is a
phenonmenon common to fluids in the formof gas. The air flow around the
channel Chil in the formof an air gap which is in a stg}@a@PZHpﬁh speed
rotation is much conplicated because of production of eddy currents and
so forth even in a steady state. However, if the air flowis grasped in a
-macroscopic point of view, then it 1is considered that a flow of the air
sucked out as described above forns a flow path along the end face of the
channel  Chil and is sucked out fromthe channel Chll while environnental

air is intgducad ide @ e ichamnel Lkl thrawghgaleenthaknpegyi on of the
opening of the channel Chll at which the pass resistance is conparatively

low and t he. g fif i/ 8RGe RALUREN LiRemMlQ® anaSheaducheeat byespegssure. The
-negative pressure to be fornmed relies principally upon the wdth of the

channel [ I I a h he..lLi e i the.glir flow
whi ch fF@W?ﬁ%xggﬁ i?ﬂilsiggggk‘?%e%o gﬁ#ﬁggéPMthgﬁghéngél Cﬁ% is fixed.
I n ot her Wpr%gb @Qgre t.he %jr fl ow has an equal |inear velocity, the

absol ute val uéo edati've pressure formed in a channel having a

conparatively sn%LI 49 191Nhrch 2005

e air ow around the channel Chll in the form of
an air gap which_is in a state of high speed rotation is
much complicated because of production of eddy currents
and so forth even in a steady state. However, if the air
flow is grasped in a,ﬁacroscopic point of view, then it
is considered thét a flow of the air sucked out as

. described above forms a flow path along the end face of
the channel Chll and is sucked out from the channel Chil
while environmental air is introduced into the channel
‘Chll through a central portion of the opening of the
Vchannel Chl1ll at which the pass resistance is -~
comparatively low and the difference between them forms a
steady negative pressure.

The negative pressure fo-be formed relies
principally upon the width of the channel Chll if it is
assumed that.thellinear velocity of the air flow which
flows past the outside of the opening ¢f the channel Chil
is_fixed. In other words, where the air flow has an egual
linear velocity, the absolﬁte'value of the negative

~ pressure formed in a channel having a comparatively small
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width is higher than the absolute value of the negative .pressure forned

i n-another. channel having a conparatively great wdth. Accordingly, the
wi dth of the channel Chil can be designed so that the ti essure to
be produced in accordance with the Bernoulli's theoren1ﬁg@ ﬁi@ﬁg
predeterm ned value. This simlarly applies also to the channel Ch2l. When
the negative pressure is formed in the channel Chit or Ch2l as descri bed
above., the nagnetic tape MI passing by the channel Chll or Ch2l is '
attracted to. the channel side and the locus thereof is deforned.

Accordi ngly, the Iocus of the magnetic tape MI can be controlled by the

channel ChM _ and ther ntroI Ci t he

magneti c t%ﬂﬁ?qu% éhﬁhlﬁﬁﬂ UtﬁD 1%%0%@ p hgggﬁﬁ?%rference
~and magnetic |nterference betmeen th %]f .at face PL1 g {pe

magnet | ¢ tREREMEe HAmekdn FEP AT & 218y Re§OBRATRe <Rodth f1 at
face PL2. of the flat head FH which anes at a velocjt ear. to the
li near velarsaty widitind ARSPREANELY - f FPf VEAFRr frbdthR C]P?%“%urq}é]c]e of the
magnetic tape MI which noves at the linear velocity Vnt. The air filnms are
uni t ed ‘wi tderedeh destieredisan e MsomeIRItAr ef REE€SPEICakA Phe magneti c tape
50 10 March 2005.

produced in accordance with the Bernoulli’s theorem may
have a predetermined value. This similarly applies also
to the channel Ch2l.

When the negative pressure is formed in the channel
chll or Ch21 as described above, the magnetic tape MT
passing by the channel Chll or Ch21-is attracted to. the
channel side and the locus thereof is deformed.
Accordingly, the locus of the magnetic tape MT can be
controlled by the channel Chll and Ch21 thereby to
control the advancing locﬁs of the magnetic tépe MT to
the smooth flat face PLI1.

Noﬁ, fluidic interference énd mégnetic interference
between the smcooth flat-face PL,1 and the magnetic tape MT
are described.

An.air film is formed on the smooth flat face PL1
of-the-flat head FH1 which moves at a velocity near to
the linear velocity Vvd and another air film is formed on
the surface of the magnetic tape MT which moves at the
1inear velocity Vmt. The air films are united with each

other when the smooth flat face PL1 and the magnetic tape
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MI' approach and are opposed to each other. The resulting filmis observed
as an-air streamwhich flows along a narrow fl ow path forned between the
snooth flat face PL1 and the magnetic tape MI. Further, since the snooth
flat face PL1 is fornmed, for exanple, by mirror surface%Y#icBRO0o that it
may have a | ow surface roughness. Therefore, the linear velocity of the
‘air stream as neasured from the magnetic tape MI is sufficiently higher
than the linear velocity Vmt, resulting in increase of the kinetic energy
termof the Bernoulli's theoremwhile reducing the pressure term that is,
increasing the pressure reduction effect. As a result, the snmooth fl at

face PL1 ' ' t ' ffective
ace %hf :acg;aﬂsflcgaleég}] add aels 4 JBONG} | & HARR ML t orRehi eyer apngf fecti ve

contact sta . Here, since the magnetic face (not shown)

Pl at " ane it i At A 48 DAPIRGad QuA0 GARLACLI TG Lhe STooth

flat face for nore roug an e surface roughness of the

"snooth flat face PL1 in _order t revent clinging,.tq. the_snpoth’, flat
face PLlLQ§RﬁPWfﬁﬁRﬁ1H%ﬁ?rﬁhﬁﬂﬁéﬁﬁ%%ﬁﬁ?ﬂmﬁ%% 5@?& %%FFhf?ﬁg %%%oth f1 at
~face PL1, it does not cling to the snooth flat face PL1. By a_strong
action of amh B MAATGEIC R T peEREEEeEr FRBCENDRT TN sjaf?%\ce
roughness is low) and 51 10 March 2005

face PL1 is formed, for example, by mirror surface finish
S0 that it may have a low surface roughness. Therefore,
the linear velocity of the air stream as measured from
the magnetic tape MT is sufficiently higher than the
linear velocity Vmt, resulting in increase of the kinetic
energy term of the Bernoulli‘s theorem while reducing the
pressure term, that is; increasing the pressure reduction

effect.

As a result, the smooth flat face PL1 effectively
attracts the_maghetic tape MT tq achieve an effective
contact state aé seen in FIG. 4. Here, since the magnetic
_ face (not shown) of the magnetic tape MT which is opposed
to and contacts with the smooth flat face PL1 is formed
more roughly than the surfacé roughness of the smooth
flat face:PLl in order-to prevent clinging to the smooth’
flat féce PL1, even though fhe magnetic tape MT contacts
with the smooth flat face PL1l, it does not cling to the
_smooth flat face PL1.
By a strong action of the Bernoulli’s effect

because of the smooth {the surface roughness is low) and
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- approaching magnetic tape MI further approaches al ong the snooth flat face

flat configuration of the smooth flat face PL1 as described above, the

PL1 and partly breaks the air streamuntil it is contact with the
smooth flat face PL1. The contact pressure in this inst @mhgogﬁsed on a
fluid nechanical action caused by an air flow produced automatically upon
rotation.of the rotary drum DR as descri bed above and therefore is
‘characterized in that there is no need of applying conpulsory force for
the contact. Where the contact state is established in this manner,
magnetic interference free fromabrasion of the nagnetic tape MI by the

head el ementaHEdeon £ hqlird Sion Magnaid csnicoar ding! Maayb@ek, aiss execut ed
stably. FIGS. 5 and 6 illustrate different stages of an experinent

conduct ed d’é’ééi‘l%@@ £00¢d JW i | P 1fadiigg e tENttagesS e lFed takave is

reached. FIG 7 illustrates the configuration and the principle of the

present %@ﬁ‘% s w4y erletaido el netdhe fQld awiingnga ppk@ggss . until the
0}

configuration e present enbodi nent and the configuration of the

‘present enpodi Ny, &8 (9SG fedin WL 1 f AILTRRGE HRaLES Bplo 7. FIG S

illustrates a resu an experinment conduct while the tlat head FH
d'SposedI'hég%%v%fg¥w%§g%jgiﬁMIQEezgggtact pressure in this

‘instance is based on a fluid mechanical action caused by
an alr flow produced_automatically upon rotation of the
rotary drum DR as described above and therefore is
characterized in that theré is no need of applying
'compulsory force for the contact.

Whére the contact state iz established in this
manner, magnetic interference free from abrasion of the
magnetic tape MT by the head element HE1l, that is,
magnetic recor&ing/playback, is executed stably.

FIGS. 5 and 6 illustrate different stages of an

_experiment conducted until the configuration of the
embodiment described above is reached. FIG. 7 illustrates
the configuration and the prihciple of the present
embodiment in more detail. In the following, a process

 ﬁnti1 the configuration of the present embodiment and the
configuration of the present embodiment.are described
with reference to FIGS. 5 to 7.

FIG. 5 illustrates a result of an experiment

conducted while the flat head FH disposed in the_window

52




WD of the rotary drumDR is positioned at such a retracted interior
position that it cannot fluidically wth the nagnetic tape MI. In the
configuration shown in FIG 5, the entire wi ndow WD act%ﬁ\gas % i ngle
channel or recess of a great width. Since the w ndow G 8$%at

wi dth, the negative pressure AP5 by the wi ndow WD was | ow as descri bed
her ei nabove, and consequently, it was observed that the distortion of the
attraction |l ocus of the nagnetic tape MI when the nagnetic tape MI passes
- by the window WD was small. At this tinme, it was observed that, due to
the rigidity and the inertia of the magnetic tape MI, the peak pk of the

distorti Onng?Egﬁhgt }5@%&, O@ruﬂnt?iﬁgs%ggﬁfﬁi.si&%d alt as«antg al portion of the

wi ndow WD a portion on Ing side with respect to a central

portion of the w ndow WD in_the advancj jrect] T : | at head FH
whose cent @?tﬁﬁgﬁgaﬁ%ﬁe% O % ten Igrhg t %%An ow%hﬁ\rﬁ?alsggr}glvﬁjed t owar d
the outer circunferential side to a %%Sit i on atf""@;:%@i%rﬁesﬂio%ha@ﬁe dL5
bet ween t hB1t8nbRe MRF2Et¥Gck? Bt Bhd iMEgicRAry 9SGt er “circunt érenti al
face of the rotary drumDR was,a_ little snmaller, that is, the dedothfrom

the outer EEfeudf eblnt el Bigeindoy HED ¢ Htf 3D & & i TSt Y 1% face
PL was reduced a little and besides the flat head FH 5310 March 2005

recess of a great width. Since the window WD had a great
‘width, the negative pressure AP5 by the windowlwﬁ was low-
as described hereinabove, and consequently, it was
observed that the distortion of the attraction locus of
the magnetic tape MT when the magnetic tapg MT passes by
the window WD was small. vAt this time, it was observed
that, due to the rigidity and the inertia of the magnetic
tape MT, the peak pk of the distortion of the attraction
locus appears not at a central portion of the window WD
but at a portion on the trailing side with respect to a

centrai portion of the window WD in the advahcing

direction.

-Then, the flat head FH whose center was placed at
the center of the window WD Qas moved toward the outer
circumferential side to a position at which the distance
dL6 between the smooth flat face PL and an imaginary
outer circumferential face of the rotary drum DR was a
iittle smaller, that is, the dépth from the outer

“circumferential edge of the window WD to the smooth flat

.face PL was reduced a little and besides the flat hea@ FH
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was not fluidically inteferable with the magnetic tape MI' as seen in FIG
6. In this instance, the inside of the w ndow W is partitioned into two
channels Chi' and Ch2' of a substantially equal w dth @. %hag head FH_
It is to be noted that, since the channels Ch2' and Ch2 a state
internediate to the full-scale channels Chi and Ch2, the pressure
reductions (negative pressures) AP61 and AP62 were still insufficient and
a sufficient attraction effect of the |locus of the magnetic tape MI was
not obtai ned. However, an increased attraction effect when conpared with
that for the attraction | ocus described herei nabove with reference to FIG

5 was Ob%?arsf %[%h lftl a‘altrﬁhl 3&%%\5% mef:é) the @%@teetcotab@em

distortion o e at ractio cus was forne trailing side with

respect to the centr ortio t he, ndom1 e.advan g direction
simlarly %ds ® d%%éf‘%l héﬁelgﬁbghls ana rfe 1ﬁgld%§%$v§%gthat

al though an air filmwas faorned on.the snoot d t
exert a sUCBIRY &P 6t PAT dt BELaddES ¥ Ras EPeﬁfoﬁﬁih hﬂaéﬁgtlcn?ape

MI. Thereafter, the position of the flat_head FH was._ further noved to the
outer cir@ffersdRsitan tdiadd Yo uRd WPSFQrFYdFﬁﬁI5§aﬁthﬁ?tﬁ§r decr¥iise the

di stance dL7 54 10 March 2005
to be noted that, since the channels Chl’ and Ch2‘ are in

a state intermediate to the full-scale channels Chl and
Ch2, the pressure reductions (negative pressures) AP61
and AP62 were still insufficient and a sufficient
attraction effect of the locus of the magnetig tape MT
was not obtained. However, an increased attraction effect
when compared with that for the attraction locus
déscribEd hereinabove with reference to FIG. 5 was
observed. It was further observed that the peak pk of the
distortion of the attraction locus was formed on the
trailing side with respect to the central poftion of the

- window WD in the advancing direction similarly as
described hereinabove.

Meanwhile, it was observed that,.although an air
film was formed on the smooth flat face PL, it did not
exert arsucking effect as yet because it was-far.from'the
magnetic tape MT.

Thereafter, the position of the flat head FH was
further moved to the outer circumferential side of the

“rotary drum DR to further decrease the distance dL7
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between the snmooth flat face FL and the imaginary circunferential face,

that is, to further reduce the interior distance fromthe outer

circunferential edge of the window WD to the snpoth flgb f%%ﬁ%g as seen

in FIG 7. Consequently, the full-scale channels Chi an éﬂ e forned

and the pressure reductions (negative pressures) AF71 and AP72 were

i ncreased. Consequently, a sufficient attraction effect of the | ocus of

. the magnetic tape MI was obtained. Then, an air filmon the snmooth flat
-face PL attracted without fail the nagnetic tape MI together w th another

air filmforned on the surface of the magnetic tape.MI, that is, an air

filmon the SWfacke ahodie mgRelhee! 3pe i BRK Baginkly |inear velocity

vnt, to Fbrnla united alr stream whic along™a narrow flow path

fornmed between the neti.c ta and the h f PL. Thus, it
was confiFﬁéﬁufﬁfFegﬁgaﬁngﬁﬁgfPghggpéswwkﬁagu%gﬁggc %ég§5tﬁﬁ§he snno?ﬁ f:at

face PL hy pressure reduction caused the_united ait_stream .L.n
accor dancé™WerH oFh & 1 B8&RRGE IFFO8 Fﬁ§098£¥rlﬁlfﬁ8mﬁﬁﬁﬁ8k}a c%g?aiﬁg to the

configuration shown in FIG 7, the contact of the magnetic¢c tape MI with

t he snoot IFhe ¥indgwe WBL tios theasrmeedh fLlekotaF8gBY. 2parEPBultEr, it the first
stage, the magnetic tape MIr is .attracted toward the snpoth flat face PL
at the raf@ér 95 10onseehenpby. the full-scale channels Chl and Ch2

were formed and the pressure reductions (negative
pressures) AP71 and AP72 were increased. Consequenfly, a
sufficient attractionreffect of the locus of the magnetic
tape MT was obtained. Then, an air film on the smooth
flat face PL attracted without fail the magnetic tape MT
together with anothe; air film formed on the surface of
the magnetic tape MT, that is, an air film con the surface
éf the magnetic tape MT moving at the linear velocity Vmt,
to form a unitea air stream which flowed along a narrow

flow path formed between the magnetic tape MT and the

- smooth flat face PL. Thus, it waé confirmed that the
magnetic tape MT was contacted with the smooth flat face
PL by pressure reduction caused by the united air stream
in accordance with the Bernoulli‘s theorem.

in the manner, according to the configuration shown
in FIG. 7, the contact of the magnetié tape MT with the
smooth flat face PL is realized in two stages. 1In

particular, in the first stage, the magnetic tape MT is

attracted toward the smooth flat face PL at the rather

55



interior or retracted position by a negative pressure effect of a chanhel,
and then in the second stage, an air filmfornmed on the snooth flat face
PL attracts the magnetic tape MI having been attracted1 IIH b@? snoot h
flat face PL to contact the nagnetic tape MI with the s 'k ? face.
PL. I'n this instance, since the nmagnetic tape MI can approach the snpoth
flat face PL sufficiently by the attraction in the first stage, the flow
path for air between the snooth flat face PL and the magnetic tape M is
-narrowed, and then in the second stage, the pressure reduction effect of
the air filmflowng in the narrowed flow path acts further effectively to
realize the contact in a short |ead, distance. The,configurgtion IS
charact er ipbariart AEt TALEYAEPHRTTL EPRCEY 0R TRECLEYT 10T "1 he first stage
and the effect of the second stage is realized. The advantage descri bed
above wi | kfbecappérenthafpel, exadprieni int ke shvfenF eHP U stEhct ¥ s
conpared with a long distance until contact of a nmagnetic tape.is obtained
with a copyent Formkdconf ther amdorht hhat af poeaPly abkiasE@des 90t have a
channel having an attracting action and a snooth flat face is provided not
at a rathgaghBteti eappoRTt hani hytbeen ant buderedi rowaf&rigm i ghodtice of the
rotary drum 56.. 10 March 2005
. flat face PL to contact the magnetic tape MT with the

smooth flat face Ph! In this instance, since the magnetic

. tape MT can approach the smooth flat face PL sufficiently

by the attraction in the first stage, the flow path for

air between the smobth flat face PL and the magnetic tape

MT is narrowed, and then in the second stage, the

pressure reduction effect of the air film flowing in the

narrowed flow path aéts further effectively to realize

the contact in a short lead distance. The configuration

ig characterized in that a synergetic effect of the

effect of the first stage and the effect of the second

stage is realized.

The advantage describe@ above will be apparent, for
example, if the short lead distance is compared with a
long.distance until contact of a magnetic tape is
obtained with a conventional configuration that a rotary
drum does not have a channel having an attraéting action
and a smooth flat face islprbvided not atra rather

interior position but on an outer circumferential face of

"~ the rotary drum.
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The magnetic tape MI contacts with the smooth flat face PL over a contact
range whi ch depends upon various forces acting upon the nagnetic tape M,
and while the magnetic tape MI remains in contact with o flat
face PL, the nmagnetic tape MI contacts and magnetically interferes wth
the head element HE to effect recording/playback. Al though it is shown in
FIG 7 that the head elenment HEl is provided on the trailing side wth
respect to the center of the snmooth flat face PLI simlarly as in FIGS. |
to 3, it is only required that the head el enment HE be di sposed within such
a contact range of the magnetic. tape MI as descri bed above, and this

provi des fl exi bl qh%d%bﬁlgitliict Yabe war ks a@Rer atiicdn theoabbithnglakurt her,
only if the head element HE is positioned within the contact range, it may

be di spose, cOHETISE o [Qn EXAMR g &Lyt SIRRIAUHd ANIgorb antiRlus posi L on
a

of the snoo t face PL. Since the synergetic effect of the effect of
the first,stage and the eJrI?tﬁ% q{aiﬁgﬁg%%g%@.@fﬁfd@\s produced
naturally%‘if‘f‘ & AUt ute of the present ~enbodinment is realized only by
L0870, St ST PR S e e o g s st o eosure
el ement HEfaitcSe VPeII:,y t-ll{et trrlxaeg’neai:nidc Ct%rbsee%ﬁenégxyﬂac%sera%da mSaGﬁet]i%aMblryc h 2005

interferes with the head element HE to effect

recording/playback. Although it is shown in FIG. 7 that

the head element HEl is provided on the trailing side

with respect to the center of the smooth flat face PL1

similarly as in FIGS..l to 3, it is only required that

the ﬁead element HE be disposed within such a contact

range of the magnetic tape MT as described above, and

this provides fiexible adaptability to Varidus operation

conditions. Further, only if the head element HE is

positibned within the contact range, it may be disposed

otherwise, for example, at a substantially central

position of the smooth flat face PL.

Since the synergetic éffect of the effect of the
-first staée and the effect of the second stage by air
flows éroduced'naturally by the structure of the present
embodiment is realized only by rotating the rotary drum
DR aé described above, the head contact pressure can be
reduced to a very low level. Accordingly, abrasion of the

head element HE is very little, and consequently, where a
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head of a magnetic induction type, that is, a head of a configuration

whi ch-has a head gap, is applied as the head elenent HE, the gap depth can
-be reduced to as small as approximately several Am COQ%%&%%H%@%S such a
deep margin as that of the. conventional configuration need nd be
presupposed, and therefore, recording/playback in the best conditions can
be anticipated fromthe initial stage of use of the head and
recordi ng/ pl ayback of a high recording density can be antici pated.
Further, the head itself can be formed in a reduced size and have a | ong
life. Furthernore, since the head contact pressure is very low, also

i ncrease deddeot i £ enadfnet inagnehict ta@petyoan timtantd cigpatesdi sifimd t aneousl y.
At the trailing end of the contact range of the magnetic tape MI with the

smoot h fl adod BeguFlsidhamikal ance datewerydie itengpiappld ethd o the
~magnetic tape MI and the pressure reduction by an air fil mwhose energy

has been gidapuat&ebds d0Stehel REE RIS L the RINRIdudaRe T drmigpaced
away fromthe snmooth flat face PL and passes by the channel Ch2 and then

TR A L e B b
in the ad\énaanzggi;inxg adsi rt(‘aIaCE;[t:i Ut %%et D:%nq}éntgi%njaq %I’D%QQ%Q%QZiOH need not

'be presupposed, and therefore, recording/playback in the

best conditions can be anticipated from the initial stage

of use of the head and recording/playback of a high

recording density caﬁ be anticipated. Further, the head

itself can be formed in a reduced size and have a long

life.

Furthermore, since the head contact pressure is
very low, also increase of the life of a magnetic tape
can be anticipated simultanebusly.

At the trailing end of the contact range of the

- magnetic tape MT with the smooth flat face PL}_the
balance between the tensioﬁ applied to the magnetic tape
MT and the bressure reductioﬁ by an air film whose energy
has been attenuated is.lost. Therefore, the magnetic tape
MT is spaced away from the smooth flat face PL and passes
by the channel Ch2 and then comes to the outer
circumferential face of the rotary drum DR pést thé

trailing edge of the window WD, whereafter it further

advances rearwardly in the advancing direction on the air
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filmon the outer circunferential face of the rotary drum DR_ Since the
peak pk of the deformation of the attraction |locus is forned on the
trailing side in the advancing direction and consequentgihg 266t act
range of the magnetic tape MI on the snooth flat face PL IS alsplaced to
the trailing side with respect to the center of the snooth flat face PL,
where the position at which the bal ance between the pressure reduction by
the air filmand the tension described above is lost is displaced to the
trailing side, for exanple, if the magnetic tape MI has a thick tape base,
then the nmagnetic tape MI may possibly be brought into contact in a

col Iiding fashion,d d By GhEerdnEi@ EhcW b the kbakkingredge of the
channel ,H{ﬁgttﬁé,%pﬁggtfg¥Fingegdaélof thg wi ndow WD. Therefore, where

. a magnetic tape of an ordinary type whose nmagnetic face itself is not
particulaﬂRy superior in inpact resistance and abrasion resistance or

whose bondi.ng agent for adhesion o magnetic tape -base is
not particularlygéﬁﬁﬁrF%? Pﬁa%r% e?%ng %%gﬁrT%rﬁgﬁh%Pn%gﬁetic tape M

preferably a counterneasure faor preventing the_nagneti,c tap from bei ng
'acted.upo@qﬁfaQ§ﬁ°Pnﬁ8€Psi%Stg?éﬁgdlﬁnoFégrtFSI&FP%iﬁégg égc%hgg i mpact
upon the 59 10 March. 2005

advancing direction and consequently the contact range of
the magnetic tape MT on the smooth flat face PL is
displaced to the trailing side with respect to the center
of the smooth flat face PL, where the position at which
the balance between the pressure reduction by the air
film and fhe tension described above is lost is displaced
to the trailing side, for example, if the magnetic tape
MT has a thick tape base, then the magnetic tape MT may
possibly be brought into contact in a colliding fashion
(denoted by ct¢ in FIG. 7) wifh the trailing edgerof the
channei ch2, that is, the trailing edge of the window WD.

' Therefore;'where a magnetic tape of an ordinary type
whose magnetic face itself is not particularly supgrior
in impact resistance and abrasion.resistance or whose
bonding agent for adhesion of a magnetic face to the tape
base is not particularly superior in'ﬁroperty is used for
the magnetic tape MT, preferably a countermeasure for
.preventing the magnetic tape MT from being actéd upon_by
an impact is taken.

Tn order to eliminate such an impact upon the
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magnetic tape MI as just described, the trailing edge of the wi ndow WD nay
be formed, for exanple, as an edge having a curvature as seen in FIG 3.
Where the edge has a curvature in this manner, even if i 86 occurs,
the  magnetic tape MI can be protected fromthe inpact. @ﬁ\q?rﬁﬁ% 5
countermeasure is described in connection wth another enbodi nent of the
present invention. FIG 8 shows another rotary magnetic head nmechanism to
whi ch the present invention is applied. Referring to FIG 8, the rotary
magneti c. head nechani sm shown includes a rotary drum DR having a ,
cylindrical outer circunferential face and having a w ndow WD open on the

outer circHageéent igdpd are.ad fhat desdrHld of tRe st 281 Biwg | €dgd han t he
wi ndow WD i-s di sposed at the center in the wi ndow WD. The width of the

flat headyfiHl, {5440 Ofp the, dbdensiRns, | Aok catafb Dy, red esencgycharacters b8
and b8') is smaller than the width of the w ndow WD (sum of the dinensions

| ndi cat ed by, [,6] & ees LA Al o1 s af AN AS )3 Te.d moRsicageARass (he

di stance Dbetwee ing end of the wi ndow WD and the center of the

[ et KA £ TP Gl |41 5] Yl Belesty hepleaot o
pair of Cnr\]e?'g?rpgéisc a!ple c%hn.Zlbé)fprao eetglcue?‘ci fl\%cgr}i htheg‘clhmpiancé.he form 60
Another countermeasure is described in connection
with another embodiment of the present invention.
FIG. 8 shows another rotary magnetic head mechanism
to which the present invention is applied.
Referring to FIG. 8, the rotary magnetic head
mechanism.shdwn includes a rotary drum DR having a
cylindrical outer circumferential face and haﬁing a
window WD open on the outer circumferential face. A flat
head FH1 of a éize smaller than the window WD is disposed
~at the center in the window WD. The width of the flat
. head FH1 {sum of the dimensions indicated by reference
characters b8 and b8') is smaller than the width of the
window WD (sum of the dimensions indicated by reference
characters a8 and a8’). The dimension a8 is the distance
betweeh the trailing end of the window WD and the center
of the flat head FH1l, and the dimension a8’ is the
distance between the leading end of the window WD énd-the

center of the flat head FH1. Therefore, a pair of

channels Chil and Ch21 of an equal width each in the form
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10 March 2005 of an air gap are forned between the |l eading and trailing
ends of the flat head FH1 and the leading and trailing ends of the w ndow
WD, respectively. The outer circunferential face of the tooMarch 2008m DR is
rotated at a predetermned |inear velocity Vd in a tangential direction
with a nmagnetic tape MI partially wapped thereon, and also the flat head
FH1 advances in a predeterm ned advancing direction by the rotation of the
outer circunferential face of the rotary drumDR_ The flat head FHL has a-
snmooth flat face PL1 which is noved by rotation of the rotary drum DR and
opposed to the mnagnetic tape MI to fluidically interfere with the

magnetic tape ML;,and A Nead Sheeie dider SROSRL Phd haa thdiihiihg side in

the advancing direction wth respect to the center on the snooth flat face

PL1 and fupctiond a r.ecos di-ng / I t; h that it
contacts ev{ln%tsh O{Phg%r?agfr%eataﬁ ch%caa%gl% atq{c?ntg%engteﬁag%qﬁ(y aﬁlﬁgﬁ&;@ﬂ\% th the
magneti c taeF MT %@ execut e 3} I%g%} %:%NQE recording and playback. The
head el en&ASHET | ec@’ﬁ"ﬁ%d? P s FG AT he " 1 ength b8 thereof fromthe
leading end thereof in the ,adVaEcin di@e%tion i.S reatﬁr thgn t he | ength
b8 thereof to thelfr8PrFPRgCEAGUR erﬁgtéa a EFﬁgoaiFgStFS‘af%B "Bs

Accordingly, the head elenent HEl is positioned on the .61 .
"DR is rotated at a predetermined linear velocity Vvd in a

tangential direction with a magnetic tape MT partially
wrapped thereon, and also the flat head FH1 advances in a
predetermined advancing direction by the rotation of the
outer circumferential face of the rotary drum DR. The
flat head FH1 has a smooth flat face PL1 which is moved
by rotation of the rotary drum DR and oppqsed to the
magnetic tape MT to fluidically interfere with the
magnetic tape MT, and a head element HE1l disposed on the
trailing side in the advancing direction with respect to
the center on the smooth flét face PLl.and fﬁnctioning as
" a recording and/or playback elément such that it contacts
with the mégnetic tape MT to magnetically interfere with
the magnetic tape MT to execute.at least one of recording
~and playback.'
The head element HE1l is configured such that the
~length b8’ thereof from the leading end theréof in the
advancing direction is greater than the length b8 thereof
to the trailing end inrthe advancing direction (b8 < b8'}).

"~ Accordingly, the head element HE1 is positioned on the
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10 March 2005 rear side with respect to the center on the snooth flat face
PL1. The snooth flat face PL1 extends perpendicularly to a dianetrical
direction of the rotary drumDR and is disposed at a poHlMawh 2808 which is
rather retracted from .the outer circunferential face of the rotary drum
DR and at which the magnetic tape MI spaced away fromthe snmooth flat
face PL1 after contact thereof with the snooth flat face PLI can pass by
the trailing edge of the window WO wi thout colliding or contacting with
the trailing edge. Since the snooth flat face PL1 is disposed in a

di splaced relationship in this manner, the position dL8 indicating the
depth of theissmiatd §iat faapedlltd scishatéover dhathe tdweoquasiftliizan dL7 in
the precedi ng enbodi nent. Operation of the rotary nagnetic head mechani sm
of the prggentprgnmbodi ment is described. Since the magnetic tape M is

di spl aced to the outer circunference side by the snmooth flat face PL1l, the

magnetic tape MIran assn @Yek kel bahl idde ol gb:plRasbanaeh, Chal, that

is, the 'tralllng edge of the wi ndow WD, wi thout contacting wit

atter (denojed Y N6k 104G &) (3 Nale GRSLAL QL pd hedTagnetic. tape T

i s substarntial y 5|m in prece |ng enbodi ment descri bed _
above’ anqiitsr]};eorseef a aovpegsll pl n%L%esq{’lcq;“iosn roelct ehe Se%r}%cjtsedorprogned herein

to 62 .

the outer circumferential face of the rotary drum DR and
at which the magnetic tape MT spaced away from the smooth
flat face PL1 after contact thereof with the smooth flat
face PL1 can pass by the trailing edge of the window WD
without colliding or contacting with the trailing edge.
Since the smooth flat face PL1 is disposed in a displaced
relationship in this manner; the position dL8 indicating
the depth of the smooth flat face PL1 is shallower than
the position dL7 in the preceding embodiment.

Operation of the rotary magnetic head‘mechanism of

" the present embodiment is described. Since the magnetic
tape MT is displaced to the quter circumference side by
the smcoth flat face PL1l, the magnetic.tape MT can pass
over the trailing end of the channel Ch21, that is, the
trailing edge of the window WD, withoﬁt contacting with
the latter ({denoted by nct in FIG. 8)._ Othef operation of -
the ﬁagnefic tape MT is substantially similar to that in

'theipreceding embodiment described above, and therefore,

overlapping description of the same is omitted herein to
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10 March 2005 avoid redundancy. FIG 9 illustrates fluidic interference
between the snooth flat face of. the head and the magnetic tape in the
rotary magneti c head nechani sm of the present enbodi nent1teMdrcp@005cul arly
illustrates attraction and contact of the magnetic tape MI by the snpoth
flat face PLJ. of the flat head FHL m croscopically. Air which occupies a
very small volunme in the air .which is present on the snooth flat face PL1
is regarded as an imaginary nass, and such air masses as those denoted by
reference characters a, d, e, f, h and s to w are presuned as seen in FIG
9. Also such air nmasses as those denoted by reference characters ¢ and g

in the ai avostd Ghhdumdmesent on the nmagnetic tape MI are presuned.
Transm ssion of force between adjacent air nasses, for exanple, between

the air. masses dragd ¢ i§1é§£§9té‘@0@1u§)ﬂﬂce§h%§@6§eﬁ89 bBvQLygscgome del ay
in tinme. ThIS characterlstlc |s expl ai ned as V|5005|ty or viscous

resi st anc thh%ladl r ffal %E %ffa I?’E‘Lél ad; t Atd rt?al%t' \é% r%efggtes plett\ﬂgen t he

-surface o) the snoot masses
whi ch Cong%%a x&ﬁaﬁk %é?U% f tm%%p%%%érlgk t%?ad Egén%UCh a 1%Qetalr MSSES

a, s, t, uan OTattrdet the -arr “nasses o t &"Stirf ace of
the SnpOtgng3particularly illustrates attraction and contact of

the magnetic: tape MT by the smooth f£lat face PL1 of the

flat head ¥FHI1 migroscopically.

Air which occqpies a very small volume in the air
which is present on the smooth flat face PL1 is regarded
as an imaginary massg, and such air masses asg those
denoted by reference characters a, d, e, £, h and s to w
are presumed as seen in FIG. 9. Also such air masses as
those denoted by reference characters ¢ and g in the air
which is present on the magnetic tape MT are presumed.

Transmission of force between adjacentlair masses;
‘for example, between the air masses d and e is acted upon
by resistance and involves some de1ay in time. This
characteristic is explained as vistoSity or viscous
resistance of the air.

Inter-molecular attractive force acts between the
surface of thé smooth flat face PL1 of the flét head FH1
and air masses which contact with the surface of the flat

head -FH1 (such as the air masses a, s, t, u and w in FIG.

9) to attract the air masses to the surface of the smooth
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10 March 2005 flat face PLI. As the snmooth flat face PL1 noves, also the
air - mass a attracted to the surface of the snooth flat face PLI noves
toget her, and when the air nass a cones to a position itaahedoby a' in
FIG 9, an imaginary air gap b of a reduced pressure is produced at the
original position of the air mass a. The air gap b is filled up because
it takes in the adjacent air nmass d therearound. Consequently, a next air
gap of a reduced pressure is produced at the position at which the
attracted air mass d has been fornerly, and attracts the adjacent air mass
e therearound. Then, the air mass e sucks part of the adjacent air nmass f
and part ofi1iherpdiagent air mass h. Wile generation of an air gap is
successively propagated in this manner, the reduced pressure state of the

air gap gradual | y apR0aGhes it he B0V J AN dovd 83IWE tdiee alie the |oss of

energy, for exanple oscillation of the air nmasses or tenperature rise,

Wwhi ch' 0cGurs. UPOR. SUCK F 0PROALL OBy, ROJ. TS ALY, cGRA 3140 dfcan ai T gap
. conmes to an end. soon. e Viscous resistance given hereinabove is another
expl anati on of such an ner gy téanég%sg%on efficiency a st descri bed.

ace of

A air i o P e 2R s QY CCTLRL Gt LT

f a i
e noving snoo at” face PL1 in
such a manner. as descyri bed above. 64 R .

position indicated by a’ in FIG. 9, an imaginary alr gap

b of a reduced pressure is produced at the original
position of the air mass a. The air gap b is filled up
because it takes in the adjacent air mass d therearound.
Consequently, a nexf air gap of a reduced pressure is
produced at the position at which the attracted air mass
d has been formerly, and attracts the adjacent air mass e
therearound. Then, the air mass e sucks part of the
.adjacent air mass f and part of the adjacent air mass h.
While generation of an air gap is successively
propagated in this manner, the reduced pressﬁre state of
" the air gap gradually approaches the environmental
pressure due to the loss of energy, for example
oscillation of the air masses or tempefature rise, which
occurs upon such propagation, and finally, generation of
an air gap comes to an end.soon. The viscous resistance
given hereinabove is another explanation of éuch an
energy transmission efficiency as just described.
An air film is formed on the surface of the moving

smooth flat face PL1 in such a manner as described above.
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10 March 2005 It is recognized that the air filmnoves with a velocity in
t he advancing direction of the snooth flat face PL1 and has a velocity

- gradi ent based on the energy transm ssion efficiency i mgmacdizoesti on of

t he height perpendicular to the advancing direction such that, as the

hei ght (thi-ckness) increases, the velocity decreases and, at a certain
height (limt thickness of the air film, the air filmloses its velocity
and di sappears. In the rotary magneti c head nmechani sm of the present
.enbodi ment, while the snmooth flat face PL1 is configured such that an
average tangential direction thereof coincides wth the head advanci ng

di rectionIt disnceovemy zsidaltthadondey & iand idenwew esomtiitdng aied ogi&¥ent on t he
surface of the snooth flat face PL1 because of a limt to working of the
surface, tihe tdigr a@veas cd ngdjddaentit i othicth thewsimooath tfhetsdricac@Lis present in
the advancing direction gives rise to formation of the air gap b as the

surface mMay@snha@ at RR10heN handi diie Rised@ssehes enfergy and w adj acent
which a wall of the surface is present on the trailing side in the

advanci ng di.neq Q0 @l € rRYSNeG cyPY Nt dTeME elegehhel Whkhnkhgnwal | of the
snooth flat face PLI present on the back thereof. Therefore, the air

_masses s, ferplén%&@u\ﬁ'aqo ¢80t 1Q \é%vraJn%qnth af&re@%tlbﬁns%ha@haltr gap.
AccordlngP air nasses on
the height (thickness) increases, the velocity decreases
and, at a certain height (limit thickness of the air
film), the air film loses its velocity and disappears.

In the rotary magnetic head mechanism of the
present embodiment, while the smooth flat face PL1 is
configured such that an average tangential direction
thereof coincides with the head advancing direction,
since very small concave and convex portions are present
on the surface of the smooth flat face PL1 because of a

" limit to working of the surface, the air mass a adjacent
.which a wall of the surface is présent in the advancing
direction gives rise to formation of the air gap b as the
surface moves. On the other ﬁand,'the éir masses s, t, u
and w aajacent which a wall of the surface is present én
the trailing side in the advancing direction are pushed
by and move together with the wall of the smooth flat |
face PL1 present oﬁ the back therecf. Therefore, the air

masses s, t, u and w do not give rise to formation of an

air gap. Accordingly, not all of air masses on the
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10 March 2005 surface of the snooth flat face PL1 which has sone concave
and convex portions contribute to formation of an air filmOn the other
hand, inter-nolecular force acts between the surface of {dwara@pesi c tape
MI and air  nmasses adjacent the surface of the magnetic tape MI such as
the air masses ¢ and g in FIG 9 so that the air masses are attracted to
the surface of the nmagnetic tape MI, and consequently, an air filmis
formed on the surface of the nagnetic tape MI as the nagnetic tape Ml
noves. A phenonmenon whi ch appears when the magnetic tape Ml approaches the
surface of the snmooth flat face PL1 in the foregoing description is

explained in the fallqw n : r. e et G i s opposed on the
magneti c Sé‘]l}rﬂEt célc"n((:)ce)fl Stl% e stq%oeé%g;ﬁtaot ;I;%ec sm)(r)i[ wl}%]ée{]?g%aslc\:ﬂegobﬁl' of the head,
and since the nagnetjc substance .is intenti, nq!I%_ %OE%EQi%% %fr%ugh face
in order IR FeRE DtIEG% PO P DI Hy oF e raghetic *tlape MT to
the smooth.  flat face PLI of the head, it has very small concave and

convex portitofd&nd such air masses as the air masses ¢ and g are
attracted to the magnetic substance by inter- nolecular attractive force.
If, for exanple,oﬂhéhaiPthﬁ§sheedr inter-molecular force acts

between the surface of the magnetic tape MT and air
masses adjacent the surface of the magnetic tape MT such
as the air masses ¢ ahd g in FIG. 9 so that the air
masses are attracted to the surface of the magnetic tape
MT, and consequently, an air film is formed on the
surface of the magnetic tape MT as the magnetic tape MT

moves.

A phenomencn which appears when the magnetic tape
MT approaches the surface of the smooth flat face PLl.in
the foregoing description is explained in the following-‘
manner.

The magnetic tape MT is opposed on the magnetic
substance side thereof to the smooth flat face PL1 of the
head, and since the magnetic substance is intentionally
formedras a rough face in order to prevent otherwise
possible clinging of the magnetic tape MT to the smooth.
flat face PL1 of the head, it has very'small‘concave and
convexrportions and such air masses as the air masses c
énd-g are attracted to the magnetic substance by inter~

"molecular attractive force. If, for example, the air_mass
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10 March 2005 ¢ from anong such air masses is taken into the air gap b of
a reduced pressure state produced in such a manner as described above on

t he noving head side, the magnetic substance of the magidaWlacht2ap® MI i s
attracted to the snooth flat face PL1 of the head. In this manner, the air
gap b takes in part of the air mass d of the air filmon the snooth flat
face PL1 side and part of the air mass ¢ of the air filmon the nagnetic
tape MI side. Simlarly, an air gap produced by the air mass f of the air
~filmon the snooth flat face PL1 side takes in the air nass g of the air
filmon the magnetic tape MI side thereby to attract the magnetic

subst ance -0ff Yohe amRgN@tich tape riEste® tike tameet HnftbathtaaerPgapob the head.
Such phenonena appear at different opposing portions of the snoeth fl at

face PL1 gpd ”}%aﬁ&%%eyr%ssh%e Mht A RRSAAUEN Y hhgafBgRehic tape MT -
IS attracteg generally to the snooth fl at face PL1 of the head and

concave angd s%%qﬁ%ﬁ RRLLIO0R% tﬁ%vﬁﬁ%ﬁ%@é@ défaQﬁePkg?ﬁleEhe nmagnetic

tape MI are partially contacted ach other. Such fluidic interference

as descrlbeﬂ above i.s g%prggﬁ%gl al L, ?ﬁJ%‘”%@tQQCQQdeEBeEBebY pressure

reduct i onSPRSEEEEPI8AC &M er ROl 11" 8 ° fheorem Further, by the

partia) contach ILIPac"BriC0202%e AULONR ROL IANRLT e afpoth flat

gap b takes in part of the air mass d of the air film on
the smooth flat face PL1 side and part of the air mass c
. of the air film on ﬁhe magnetic tape MT side.
gimilarly, an air gap produced by the air mass f of
the air film on the smooth flat face PL1 side takes in
the air mass g of the air film on the magnetic tape MT
side thereby to attract the mégnetic substénce cof the
magnetic tape MT to the smooth flat face PL1 of the head.
Such phenomena appear at different opposing
‘portions of the sﬁooth flat face PL1 and the‘magnetic
" tape MT, and consequently, the magnetic tape MT is
attracted generally'to the smpoth flat face PL1 of the
head and concave and convex portioﬁs of the smooth flat
face PL1 and the magnetic tape MT are partially contacted
with each other.- Such fluidic iﬁterference as described
above is macroscopically explained as an efféct by
pressure reduction in accordance with the Bernoulli's
theorem. Further, by the parfial contact between the

concave and convex portions of the smooth flat face PL1
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10 March 2005 and the nagnetic tape MI, an average di stance between the
flat head FHL and the nmagnetic tape MI is maintained, which allows
magnetic interference between themto performrecordi ngiggllach@0ks Furt her,
in the present enbodinment, a nmagnetic induction type head is applied to
the flat head FH1 as can be seen apparently fromFI G 8, and accordingly,
the head elenment HELl is fornmed as a head gap. Thus, since the |ocation of
the head gap is displaced to the trailing side, the head el ement HE1l can
magnetically interfere wth the nagnetic tape MI stably. Further, the
contact pressure to the head elenent HE1l is described. Since the present
enbodi nentang i the esagitdiel cordpetMDf 1neanegened | ¢i 4 epecdMbaiitdern hehesnoot h

flat face PL1 of the flat head FH1 caused by a pressure reduction effect

i n accor dagnce: Widdd tivel Besdothd imsgndheoredpe tie contaiatitc pirassure to the
head el ement HEl1 can be controlled to a sufficiently low | evel, and

besi des a w1 agt1 k£ Sk fe MY Cih @St Mei O &R d dh tigfdip «f the magnetic
i nduction effect can be obtained stably. Accordingly, since it is not

necessary,,d,0f Sxaml & a 1.0, /#PR}Yadi gh tension to the magnetic tape to
conmpul sori'ly press the magnetic tape to contact with the head as in the

conventi onal Con%hg%%%ELOQn %H% B%%geh% %R%%qqgeg%t gsmagnetic

induction type head is applied to the fiat head FH1 as
can be seen apparently from FIG. 8, and accordingly, the
head elehent HE1 1is forhed as a head gap. Thus, since the
location of the head gap is displaced to the trailing
" side, the head element HEl can magnetically interfere
with the magnetic tape MT stably.
Further, the contact pressure to the head element
HE1l is described. Since the present embodiment utilizes
the contact of the magnetic tape MT with the smooth flat
.face PLllof the flat head FH1 caused by a préssure
 reduction effect in accordance with the Bernoulli’s
theorem, the contact pressure to the head element HE1l can
‘be controlled to a sufficiently low lefel, and besides a
contact pressure which has no problem in terms of the
magnetic induction effect can be obtained stably.
Accordingly, since it is not necessary, for éxample, to
apply high tension to the magnetic tape to‘compulsorily
press the magnetic tape tO'éontact with the head as in

. the conventional configuration, the head is abraded but
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10 March 2005 very little and any problem arising from abrasion of the
head can be elimnated, resulting in achievenent of an increased |ife of
the head. Furthernore, since the load to the magnetic tuagadf 20851 ow,
abrasi on and/ or nonreversible deformation of the magnetic tape MI can be
prevented, thereby achieving an increased |ife of the nagnetic tape Ml
si mul taneously. Further, since abrasion of the head is |ittle, the gap
depth of the head el ement HEl can be forned shallow, for exanple,
approximately several mcrons or |less. Consequently, the head perfornmance
can be ‘inproved to allow high density recording/playback with a high
sensitiVvityerfFuithele ShACEnY hgraﬂiaﬁl 88i ofnt herhpathiss{idd tde t1as
described above, even to a configuration wherein a nagnetic tape and a

head cont agf, y &Qne@é:h?i){ljﬁ'%até@ MR s Beadh g ai PR eaden  her Idke of the

magnet o-r esi st ance ect type (or magnetic flux response type) which

makes use ofcfelghel PzL o5t S{ﬁ@%egafe%t%ét%e% 52, iR WieoReagl e

magneti c f1e7d°6n a Tecor ng medium w'th a ver ow gap pth can be

applied. FIG 10 shows a confl atlo further rofary nmagnetic head
mechani sm £ WhE RPORR BT e%ae%? eht 19 |agb Hppt't & <—;P}

nonreversible deformation of the magnetic tape MT can be
prevented, thereby achieving an increased life of the
magnetic tape MT simultaneously.
Further, since abrasiﬁn of the head is little, the
gap depth of the head element HEl can be formed shallow,
for example, approximately several microns‘or less.

Consequently, the head performance can be improved to

allow high density recording/playback with a high
sensitivity.
Further, since the abrasion of the head is little

as described above, even to a configuration wherein a

" magnetic tape and a head contact with each other, an MR
head, a GMR head or the 1ike_of the magneto-resistance
éffect type (or magnetic flux respﬁnse type) which makes
use of a magneto-resistance effect to detect a variation
of the ﬁagnetic-fiéld on a recording medium with a very
shallow gap depth can be appliedi

FIG. 10 shows a configuration of a further rotary

magnetic-head'mechanism to which the present invention is

applied.
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10 March 2005 Referring to FI'G 10, the rotary magneti c head mechani sm
according to the present enbodi nent includes a rotary drum DR having a
cylindrical outer circunferential face. A wi ndow WD i s 1@psach @otdhe out er
circunferential face of the rotary drumDR, and a flat head FH2 of a

di mension smaller than the wi ndow WD i s disposed in the w ndow WD. Th
width of the flat head FH2 {sum of the dinensions denoted by bl0 and bl0')
is smaller than the wdth of the wi ndow WD (sum of the di nensions denoted
by  al0O and alO ). The dinension al0 is the distance between the trailing
end of the wi ndow WD and the center of the flat head FH2, and the

di mensi on al0’ i%etf'&%r%§t RBCeIcheheernkheotgag RERBE: 6f nthe Wi ndow VD
and the center of the flat head FH2. Since al0" < al0O, the flat head FH2

i s dispos d th

Wi ndowpm‘?ff’e@aa%ﬁf}% %nneﬁ@&%éﬁﬁ‘ﬁ%&@ﬁ% Hneaues Bl between

t he Ieadl end OJCFn aqfc:lLO\éyI WD agldlﬁl 18 . eladl %be%qrgﬁlmtfgge;llt%lhead FH2
at

- while annéi a gr orne Jetween 't he tralllng end
~of - the fl head FH2 hhe trail gﬂeng r ut er
cylindri cdi®%%ce of’“fl Pat§ BPSPn Gt ﬁlt”égra‘f ﬁc'ﬁ?gﬁﬁ?% ln‘:i‘ ned li near’

velocity Vd in a tangential direction with a magnetic tape M w
y face of the %otary drum DR, and a flat %ead FH2 8% a apped 70

dimension smaller than the window WD is disposed in the
window WD. Th width of the flat head FH2 {sum of the
dimensions denoted by bl0 and bl0’) is smaller than the
width of thé window WD {sum of the dimensions dencoted by
al0 and al0‘'). The dimension al0 is the distance between
the trailing end of the window WD and the center of the
flat head FH2, and the dimension al0’ is the distance
betweeﬁ the.leading end of fhe window WD and the center
of the flat head FH2. Since al0’ < al0, the flat head FH2

is disposed at a position displaced in the advancing

" direction in the window WD. As a result, a channel Chl2
of a small width is formed between the leading end cf the
window WD_and the leading end of the flat head FH2 while
a channel Ch22 of a great width is formed between the
trailing end of the flat head FH2 and the trailing end of
the window WD. |

The outer cylindrical face of the rotary drum DR

-rotateé at a predetermined linear velocity Vdrin a

- tangential direction with a magnetic tape MT wrapped
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10 March 2005 partially thereon, and as the outer circunferential face
rotates, also the flat head FH2 advances in a predeterm ned advanci ng
direction. The flat head FH2 has a snooth flat face PLZowhaeh 2085 noved by
the rotation of the rotary drum DR and opposed to the magnetic tape MI to
fluidically interfere with the magnetic tape MI, and a head el enent HE2
di sposed on the trailing side of the advancing direction with respect to
the center of the snooth flat face PL2 and functioning as a recording
and/ or pl ayback el enent such that it contacts with and magnetically
interferes with the nmagnetic tape MI to performat |east one of recording
and pl ayback, ,A.tangential lin S o] kL] t eface of
t he snDotHaFFéPlégcggﬁfﬁoﬂftﬁnah?%hkﬁ%egﬁg%ﬁe??ggeﬁgéggﬁﬁyi%n?ﬁ%ts ext ends
perpendicularly to a diapetrical, dir ion. of the.rotary drumDR, and the
b BfigosirRBseaLth ?
the outer circunferential face of the rotary dru uch t..the entire
smoot h | BreflgterpinedsagvaBeprdoRitREELPANer” ?;%i%% %ﬁﬁxgégiﬂ§%wth
respect -.to the outer circunferential face of the rotary _drum Furt her,
the head el ementhHE2aisfpesi PLanwhigh s E@ﬁ??aPYpBP?iB%t%Fl?%eo i ndow WD

at which the distance c¢10' fromthe |eading end of the wi ndow WD and t he
71 the rotary drum DR and opposed to the magnetic tape MT to

smoot h f| &PtRAEE. PLSO| Engi Spleheaf t1ohR° rather retracted from

fluidically interfere with the magnetic tape MT, and a
head element HE2 disposed on the trailing side of the
advancing direction with respect to the center of the
smooth flat face PL2 and functioning as a recording
and/or playback element such that it contacts‘with and
maQneticaliy interferes with the magnetic tape MT to
performrat least one of recording and playback.

A tangential line at least at one position of the
face of the smooth flat face PL2 withrwhich the magnetic

tape MT contacts extends perpendicularly to a diametrical

'direction of the rotary drum DR, and the smooth flat face
PL2 is disposed at a position dL10 rather retracted from
the outer circumferential face of ﬁhe rotary drum DR such
that the entire smooth flat face PL2 is present on the
inner circumference side with respect to the outer
circumferential face of the rotary drum DR.

Further, the head glgment HE2 is positioned at a

7 éentral p&rtion of the window WD at which the distance

“¢l10’ from the leading-end of the window WD and the
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10 March 2005 distance c10 to the trailing end of the wi ndow WD are equal
to each other. Accordingly, the head elenent HE2 is positioned on the
trailing side with respect to the center of the snooth 1Qmarchaoes PL2
~Qperation of the rotary magnetic head mechanismof .the present enbodi nment
is described. Wen the rotary drumDR rotates, the pressure reduction in
the channel Ch21 of a snmaller width on the |eading side of the wi ndow WD
is greater than the pressure reduction in the channel Ch22 of a greater
width on the trailing side. Consequently, the peak of the attraction

| ocus of the magnetic tape MI which is attracted toward the snooth flat
face PL2 p@ssithnsedcon tdhehénuesitinguahérentiamd wimdowfWn era otary drum
DR is not displaced to the trailing side with respect to the center by

the inertiggagii Pot BECROSYEEE | 0N codifd 1gur aliededdUteliehehar mEd at a
“position displaced backwardly to the | eading side. On the other hand,

since the ﬁ?@?&boﬁé@t oh acfe Pﬁ—:?alfi(ﬁﬁng§d@e&f’€ﬂdf@éﬁ@éd Yed e radi al
direction o rotary drum DR e snooth flat face PL2 advances in a

tangential cdhrerthoncho Lhe,LRCEIOL EhEerpLary drum DR when the rotary
drum DR rof at €s. nsequent ? an air flowis formed in a t angenti al
.direction Qn trKEOperé¥10ﬁ7%f the rotary magnetic head mechanism cof

‘the present embodiment is described.

When the rotary drum DR rotates, the pressure
reduction in the channel Ch21 of a smaller width on the
leading side of the window WD 1s greater than the

. pressure reduction in the channel Ch22 of a greater width
on the trailing side. Consequently, the peak of the
attraction locus of the magnetic tape MT which is
attracted toward thg smooth flat face PL2 positioned on
the inner circumferential side of the rotary drum DR is
not displaced to the trailing side with respéct_to the
center by.the inertia as in the conventional
configuration, but is formed at a position displaced
backwardly to the leading side.

Oon the other hand, since the smooth flat face PLZ
extends perpendicularly to a radial direction of the
rotary drum DR, the smooth flat face PL2 advances in a
.tangential direction to the face.of the rotary drum DR

when the rotary drum DR rotates. Consequently, an air

flow is formed in a tangential direction on the smooth
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10 March 2005 flat face PL2. The air flow flows along a narrow path between
the nmgnetic tape MI, which has approached the snooth flat face PL2 by an
attraction effect by the channel described above, and t{emamaobbsfl at face
PL2, and pressure reduction occurs in accordance with the Bernoulli's
theorem By the pressure reduction effect, the magnetic tape MI gradually
approaches the snooth flat face PL2 and contacts with the snooth flat face
PL2 principally on the leading side with respect to the center in
accordance wth the displacenment of the peak to the. |eading side

descri bed above. Consequently, the magnetic tape MI is brought into
contact ungeLeargoftmci. pressure with the head el ement HE2 di sposed on the
snmooth flat face PL2. this manner, the magnetic tape MI can be contacted

with the head el gfgn % HEZ it 13 %%tn%r@ Red doQWpa @Rt B@Ewe@heﬁﬁére by a
pressure reduction e fect of an air flow generated naturally when the

smooth flat face PLZ2 ady eﬁi# aaﬂ! éﬁgﬂ%ﬁ fance for such
contact of "tHE" %ﬂﬁﬂgpfc ape ﬁggnse H%% recor |ngf%layback can be

anticipated whil e press ng. .abrasion of th head ¢l d
abr asi on oga‘f‘ﬁePL 6t e Ifeur{eh eF P ?tn}%:ee t agm;e)eggkrgeof the%l ocus of

the 73 above, and the smooth flat face PL2, and pressure
reduction occurs in accordance with the Bernoulli’s
theorem. By the pressufe reduction effect, the magnetic
‘tape MT gradually approaches the smooth flat face PL2 and
contacts with the smooth flat face PL2 principally on the
leading side with respect to the center in accordance
with the displacement of the peak to the leading side
described above. Consequently, the magnetic tape MT is

brought into contact under a contact pressure with the

head element HE2 disposed on the smooth flat face PLZ. In

this manner, the magnetic tape MT can be contacted with

" the head element HE2 with a predetermined low contact
pressure by a pressure reduceion effect of an air fiow
generated natufally when the smooth flat face PL2
advances without applyving a compulsory force for such
contact of the magnetic tape MT. Conéeguently,
recording/playback can be anticipated while euppressing

abrasion of the head element HE2 and abrasion of the

magnetic'tape MT.

Further, since the peak of the locus of the
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10 March 2005 magnetic tape MI is displaced back to the |eading side on
the smooth flat face PL2 as descri bed above, the position at which the

- magnetic tape MI is spaced away fromthe snooth flat face ihréhabbsr it

- contacts with the latter is displaced to the leading side. In addition,
due to the small pressure reduction in the channel Ch22 of a greater
width on the trailing side, the attraction of the magnetic tape MI passing
by the channel Ch22 is decreased. Consequently, the magnetic tape MI can
pass over the trailing edge of the wi ndow WD wi thout colliding or
contacting wwth the trailing edge (denoted by reference character nct in

FIG 10). pLbapkhis wapaetr Wst RikRecebabycragnethe headingeshasi em of the
present enbddi nent, he adjustnent of the wi dths of the channel Ch21

, y t
~and the chgangl,Gha2chdc Le.AdyananacdLEesLhoRnolbe LREUS O c1le mgnetic
can I'e Iy

tape MI e contro to opti nal set the contact range and the

contact position.of. the_magnetic_tape M _W.th e f face PL2 and

t he head 8ﬁeﬁéﬁFhHEB, Qﬁan%%%giﬁagec§F|%§i88a8%5c%%§g2?£§T %ﬁ% magneti c

tape MI wi't h he_trailing _edge_of the' w.ndow VWD.can_be prevented. The

rotary naﬁﬁ@??% Eéﬁ& ﬁﬁEﬁaﬁanngﬁfhég EQHFﬁfgé 55% n%g ega%F%¥l%? to those

of the rotary_magnetic head nechani sns of the(ffecediQﬂlenbodinents. 74
displaceéd to the leading side. In ad e

i ition, & to th

"small pressure reduction in the channél Ch22 of a greater
‘width on the trailing side, the attraction of the
magnetic tape MT passing by the channel Ch22 is decreased.
Consequent;y, the magnetic tape MT can pa;s over the
trailing edge of the window WD without colliding or
contacting with the trailing edge (denoted by reference
character nct in FIG. 10).

In this mannér, with the rotary magnetic head
mechanism of the présent embodiment, by the adjustment of
the widfhé of the channel Ch21 and the channél Ch22 in |
"the advancing ‘direction, the locus of the magnetic tape
MT can be controlled to optimglly set the contact range
and the contact position of the magnetic tape MT with the
smooth flat face PL2 and the head element HEZ2, and
besides collision or contact of the magnetic tape MT with
the trailing edge of the window WD can be prevented. The
rotary magnetic head mechanism further exhibiﬁs
advantagés similar to those of the rotary magnetic head

-mechanisms of the preceding embodiments.

74 -




10 March 2005 It is to be noted that a snooth curved face (not shown)
having a curvature nore noderate than that of the rotary drum DR nay be
applied in place of the snooth flat face (PL1 or PL2) ofpfhenfdoag head
(FH1 or FH2) of any of the enbodi nents descri bed above. Here, the snpoth
‘curved -face is configured such that a tangential direction at |east at
one position thereon is perpendicular to a dianetrical direction of the
rotary drum DR The state of an air flow which provides a pressure
reduction effect relies upon the shape and the snoot hness of the face
portion, and where the snoothness is the sane, the pressure reduction

effect by an air 1fd QW geneyeatRd <y tha tSEP @M GUr vadvhaceaet anpederate
curvature is higher than the pressure reduction effect by an air flow

generated by, CurVe%hg?%V&gr\ta?&fré)fm@regrnﬁ?é&ra@r%dﬂt%at Agceidi ngly,

where a snDot ace having a noderate curvature is used, since the

tangenti al__di Jectd 1§ﬂnaﬁ Ingaaas 1?ea g&ro St qlrgco[%i;téﬁecﬁ 268 sthp%rlggndl cul ar

to a diaretrical direc ary rum an air I's fornmed

i the sa d|r anc o&_%@g he%d andfpressure
reduct i oantiEan @%ofr aoan t gera%o tHedtemixd C4u2Bd By the
airflow flaow ng al ong a n%#%gﬁ%gggpfg)tmeen the'nagneghgotﬁa e NW and t he
smoot h cursd § R4 cve. Here

face is configured such that a tangential direction at

" least at one position thereon is perpendicular to a
diametrical direction of the rotary drum DR.

The state of an air flow which provides a pressure

reduction effect relies upon the shape and the smoothness

 of the face portion, and where the smoothness is the same,
the pressure reduction effect by an air flow generated by
a smooth curved face of a moderate curvature is higher
than the pressure reduction effect by.an air flow
generated by a smooth curved face of a greatér curvature.

" Accordingly, where a smooth curved face having a moderate
curvature is used, since the-tangential direction at
least at one posgsition on the face is perpendicular to a
diametrical direction of the rotary drum DR, an air flow
is fbrmed in the same ﬁirection as the advancing
direction of the head, and pressure-reductioh in
accordaﬂce with the Bernoulli’s theorem is caused by the

_ air_flow.flowing along a narrow path betweeh the magnetic

tape MT and the smooth curved face of the moderate
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. not include a channel in this manner is used, the snooth flat face is

10 March 2005 curvature- Consequently, the magnetic tape MI can be
contacted with the head el enent: (HE1L or HE2) by the pressure reduction.
Further, in the enbodi nents descri bed above, a pair of fhgaral®o6Chll and
Chl2 or Ch2l and Ch22) are forned. However, another configuration is

- possi bl e wherein the channels are omtted while a snooth flat face (the
snmooth flat face PL1 or PL2) or a noderate snooth curved face is forned
over the entire area in the wi ndow WD. Where the configuration which does

~positioned on the inner circunference side retracted fromthe outer
circunferemgiedtinee dfontswaiuenttdyy dhemrBRted ifcortape MfecessbeAccordi ngly,
when the rotary drum DR rotates, the pressure in the recess is decreased
so that theonmegmedd ovi tlapehdhésd adlemed ted( HEWard BB $iywathle fl at face PL1
of. the rotary drumDR it is apparent fromthe foregoing description

gi ven her girahayve: wddudefe@ience to FIG 5 arid the result of the
~experinent described hereinabove that the recess indicates such an

attracting effectruasndristindeser eheddibeweeizesthenatit kBeVENTachhiest of the
recess is not strong when conpared with the attracting effect by the

- channel . AgeQuliN 19 Al PCUMH HhBN U0l PYNAF e BhNed of Fortla.
. However, another configuration is possible wherein the
channels are omitted while a smooth flat face (the smooth

flat face PL1 or PL2} or a moderate smooth curved face is

formed over the entire area in the window WD. Where the

configuration which does not include a channel in this
manner is used, the smooth flat face is positioned on the
inner circumference side retracted from the outer
circumferential face of the rotary drum DR to form a
recess. Accordingly, when the rotary drum DR rotates, the
pfessure in the recesgss is decreased so that Ehe_magnetic

- tape MT is attracted toward the smooth flat face PL1 of

the rotary drum DR. It is apparent from the foregoing
description given hereinabove‘with reference to FIG. 5
énd the result of the experiment described hereinabove
that the recess indicates such an attracting effect as
just described. However, the attracting effect of the
recess 1s not strong when compared with the.attracting
effect by the channel.

According to a recording and/or playback method‘for
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10 March 2005 a tape-type nagnetic recordi ng nedi um of the present

i nvention, as described herei nabove in connection with the enbodi nents of
the present invention, it conprises the steps of w appi f@MaroreERnsti c tape
around a cylindrical rotary drumincluding a magnetic head which has a
snooth flat face extending perpendicularly to a' dianmetrical direction of
the rotary drumor a snoothed curved face having a curvature nore noderate
than that of the rotary drum and having a tangential direction at |east
at one position thereof which extends perpendicularly to a dianetrical
direction of the rotary drum the nmagnetic head bei ng di sposed such that

the smooth fd3d- { AE Mg Bt hr LA MBhd 6 i vin P AgRA pates@ntPosi tion on
the inner circunferential side retracted from an outer circunferentia

face of the yatary, dramadde SMmotdefd alafAce 10 JMRIEiGWr ¥8E@nf ace having

a recording and/or playback el enent di sposed thereon for nmagnetically

nterfer] g a4 i, JRaned Ctﬁeg%efepﬁa%&bggﬁﬁéﬁqomei@%%&qsfe@pe to

.contact w e recordi ng an el ement by -preéssure reduction
caused by J Ieui i C . i0 e“[fer ence abeta\l/veneeq:itchecasrmotr%ufnldata face or snooth
cur ved- f ace artk te Haghétike 1 fe 10 execut€fat 184S 6ne  of recording and

B : :g E:g t (-;J]cprfihned rrgacganle trl oCt a:[ ra ed ru@‘nC Cion[ cq.l ur}ig_Lerg’ aI rlr]natgrgl% Wl:ri%C g[eglégn %hﬁgﬂ/ or

has a smooth flat face extending perpendicularly to a
‘diametrical direction of the rotary drum or a smoothed
curved facé having a curvature more moderate than that of
the rotary drum and having a tangential direction at
least at one position thereof which extends
perpendicularly to a diametrical direction of the rotary
drum, the magnetic head being disposed such that the
smooth flat face or smooth curved face is exposed at a
position on the inner.gircumferential side retracted from
an outér circumferential face of the rotqry arum, the
" smooth flét face or smooth curved face having a recording
and/or playback element diqused thereon for magneticaliy
interfering with the magnetic tape, and causing the
magﬁetic tape to contact with the recording and/or
playback element by pressure reduction c¢aused by fluidic
interference between the smooth flat face or.smooth
curved face and the magnetic tape.to execute at least one
of recording and playback of the magnetic tape.

Accordingly, in the recording and/or playback
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10 March 2005 nethod, the snooth flat face or snoothed curved face having
a noderate curvature is positioned on the inner circunferential side
retracted fromthe outer <circunferential face of the rotEMgrchra0dEso as to
forma recessed portion. Wien the drumrotates, the pressure wthin the
‘recessed portion is reduced, and consequently, the magnetic tape is
attracted toward the snooth flat face or snooth curved face of the rotary
drum Since the smooth flat face extends perpendicularly 'to a dianetrical
direction of the rotary drumor the snpothed curved face has a tangenti al
direction at |least. at one position thereof which extends perpendicularly

to a di afttichl e SR Flathd ast &% ankhaghefiiissd feseary drum

rotates, the smooth flat face or smooth curved face advances in a
di recti on peripehdi dWidarate surdiadmate iicalpodiltdemiedn oof thiee ingeary drum
whereupon an air flowis formed in the advancing. direction on the snooth
flat face wiirandettendualed ifdac a.e tWaert edhd nomg ridtei outteage approaches the
snooth flat face or the snooth curved face by the attraction described
above, theiaiqunffleownftliens falcengfa thar rewapdt Mrudetobnad by themmagnetic tape
and the snmooth flat face or by the nagnetic tape and the snmooth curved
face. As aedeesd popit@®sur ewhefuche O8rif B6Et daNCeh M phet figrd 8

within the recessed portion is reduced, and conseguently,

the magnetic tape is attracted toward the smooth flat

face or smooth curved face of the rotary drum.

Since the smooth flat face extends perpendicularly

to a diametrical direction of the rotary drum or the

smoothed curved face has a tangential direction at least

at one position thereof which extends perpendicularly to

a diametrical direction of the rotary drum, when the

rotary drum rotétes, the smooth flat face or smooth

curved face advances in a direction perpendicular to a

diametrical direction of the rotary drum, whereupon an

air flow is formed in the advancing direction on the

smooth flat face or smooth curved face.

When the magnetic tape approaches the smooth flat

face or the smooth curved face by the attraction

described above, the air flow flows along a narrow path

defined by the magnetic tape and the smooth flat face or

by the.magnetic_tape and the smooth curved face. BAs a

result, pressure reduction in accordance with the
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10 March 2005 Bernoulli's theoremoccurs with the air flow, and due to the
pressure reduction effect, the nmagnetic tape gradually approaches and
contacts with the snooth flat face or snooth curved faceigfarpegasntly, the
magnetic tape contacts with a contact pressure with the recording and/or
pl ayback elenment. In this manner, the tape-type magnetic recordi ng nedi um
can be contacted with the snooth flat face with a suitable contact
pressure only by the pressure reduction effect of the air flow generated
natural ly by the advancenent of the snmooth flat face or smooth curved face
wi t hout. appl yi ng conmpul sory force to the tape-type nmagnetic recording

medi um Comsessent 1 ys tiesereh ng-@urs prigtbacke cair b grer faordmeh enttio e
suppressi ng abrasion of the tape-type magnetic recordi ng nedium and the

rmagneti c  hgad, - AcooF &i Fead & Biotderedecorih gl iy talpayback et hod for
a tape-type magnetic recording nmediumof the present invention, it

conprises §hey sieps Ofp WMARRK NG dd o BANSS i+ (RN Al fmatary drum

having an outer circunterential face along which a magnetic tape can be

~wrapped angd, having. g SNAON-AOE 3 A0 T OIRALRALG9NCRYE mabaLesen the outer

circunferential’ face ereof, t rotary drumincluding a nagnetic head

whi ch has é%ﬁ%“%%ﬁkggks with a contact pressure with the recording

and/or playback element.
In this manner, the tape-type magnetic recording
medium can be contacted with the smooth flat face with a
suitable contact pressure only by the pressure reduction
effect of the air flow geﬁerated naturally by the
advancement of the smooth flat face or smooth curved face
without applying compulscry force to the tape-type
magﬁetic recording medium. Consequently, recording or
playback can be performed‘while suppressing abrasion of
the tape-type magnétic recording medium and the magnetic
- head. |
According to another recording and/or playback
method for a tape-type mégnetic reéording medium of the
‘present invention, it comprises the steps of wrapping the
magnetic tape around a rotary drum ha#ing an outer
circumferential face along which a magnetic tape can be
wrapped and having a window portion formed in-a concave
state on the outer circumferéntiél face thereof, the

rotary drum including a magnetic head which has a smooth
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10 March 2005 flat face of a size smaller than the wi ndow portion or a
snoot hed curved face having a curvature nore noderate than that of the
rotary drum the rotary drum being di sposed in the w ndow pgfchizeassuch t hat
the snmooth flat face or snmooth curved face is exposed at a position on the
inner circunferential side retracted froman outer circunferential face of
the rotary drumwth a pair of air gaps forned between the magnetic head
and the opposite ends of the wi ndow portion, the snooth flat face

extendi ng perpendicularly to a dianetrical direction of the rotary drum or
the snmooth curved face having a tangential direction at |east at one

posi tion tflfecfacaih axtRNGnnariendiaHad %ihdod doamebhi 68l adi rection
of the rotary drum the snooth flat face or snooth curved face having a

recor di ng il Qfed! AHRARK Rlameil, idicsRosed v thiekenan Lok ArgReL cal Iy
interfering with the magnetic tape,” and causing the gagnetlc t ape éo
contact w t rdi_ng. r..pl ayback el ement by. pressure reduction
caused byt?Fuﬁgﬁgu{Eﬁgfﬁgrgﬁggq e%ﬁgﬁh % e 5&%8?K|EF3? bgéggfor snogph |
curved fa nd, the neti.c .tape to. execute at |east one recordi ng an
pl ayback oOf 5 qgedhﬁﬁgggﬁcwfﬂsgy Pﬁr%ﬁgnrEES%dFﬁataﬁgfo?mB?ngﬁéﬁtnethod

descri bed . _above, when.the rotarg druymrotates, the pressures within 80
) . face or smooth curved face 1s exposed at a position on

the inner circumferential side retracted from an outer
circumferential face of the rotary drum with a pair of
air gaps formed between the magnetic head and the
opposite'ends of the window portion, the smooth flat faée

extending perpendicularly to a diametrical direction of

the rotary drum or the smooth curved face having a
tangential direction at least at one position thereof
which extends perpendicularly to a diametrical direﬁtion
of the rotary drum, the smooth flat face or smooth curved
face having a recording and/or playback elemeﬁt disposed
‘thereon for magnetically interfering with the magnetic
tape, and causing the magnetic taﬁe to contact with the
recording and/or playback elemént by pressure reduction
caused by fluidic interference between the smooth flat
face orrsmooth curved face and the magnetic tape to
execute at least_one of recording and playback of the
magnetic tape. |

In the recording and/or plavback method.described

above, when the rotary drum rotates, the pressures within
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10 March 2005 the air gaps formed between the opposite ends of the snooth
flat face or snooth curved face and the opposite ends of the w ndow
portion are reduced. Consequently, the nagnetic tape isi®eMarstidons!y
‘attracted toward the snmooth flat face or snoboth curved face of the rotary
drum Since the snooth flat face extends perpendicularly to a dianetrical
direction of the rotary drumor the snoothed curved face has a tangenti al
direction at |east at one position thereof which extends perpendicularly
to a dianmetrical direction of the rotary drum when the rotary drum
rotates, the snooth flat face or snooth curved face advances in a

di rection tper pardigaplsakoted bdiaaRh ittal ogbbegteoBnat biietnetary drum
whereupon an air flowis formed in the advancing direction on the snooth

f1at facesa{oo%moqtﬂatcga\éed okagRooheruthesmpgnet Laat @R 8ppheaehes the

smooth flat face or smooth curved face, which is positioned on the inner
circunferentisal ssi-de (et pagt gdLigm b cir f of the
- rotary drum by he attract?oﬁ éescr?geggagésg' e ajﬁéﬁﬁégyflgﬁi al ong a
narrow pakh deliined By §he pranetic,tape and Lhe S@O&hth%'at bpge or by
the magneti ape an t & Shoot h-cur a resul't pressure
reduction g accordapce, wiih capseﬁe%ggg'& EnlMEQESM Ogeyhs W th the air

Since the smooth flat face extends perpendicularly
to a diametrical direction of the rotary drum or the
smoothed curved face has a tangential direction at least
at one position thereof which extends perpendicularly to
when the

a diametrical direction of the rotary dxrum,

rotary drum rotates, the smooth flat face or smooth

curved face
diametrical
air flow is

smooth fldt

advances in a direction perpendicular to a
direction of the rotary drum, whereupon an

formed in the advancing direction on the

face or smooth curved face.

When the magnetic tape‘appreaches the smooth flat
face or smooth curved face, which is positioned on the
inner circumferenfial side retracted from the outer
circumferential face of the rotary drum, by the
attraction described above, the air flow flows along a
narrow path defined by the magnetic tape and the smooth
flat face or by the magnetic tape and the emooth curved

As a result,

face. pressure reduction in'accordance with

the Bernoulli’s theorem occurs with the air flow, and due
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10 March 2005 to the pressure reduction effect, the magnetic tape
gradual | y approaches and contacts with the snooth flat face or snooth
curved face. Consequently, the magnetic tape contacts wiQMachc®@bact
pressure with the recording and/or playback element. In this manner, the
magneti c tape can he contacted wth the snooth flat face or snooth curved
face with a suitable contact pressure only by the pressure reduction
effect of the air flow generated naturally by the advancenent of the
snmooth flat face or snooth curved face w thout applying conpul sory force
to the magnetic tape. Consequently, recording or playback can be perforned

whi'l e suppr&sgid Ay AS O Luddidreanetdc tane miphddie d@gnetic head.

~while preferred enbodi nents of the pre sent invention have been descri bed

. using specifj rJTs,, i ntd 1S, f.oreqd | t j e r.poses onl
g sp Cdéaocﬁtiﬂuﬁg@rp;bg%glﬁ%{a R d diss ffred [disthaldeve sfawrgposes only

and it is”t at changes and variations nmay be nade

it hout d ti f t i g fol | ow Lgi ms. 82 10
Narch 2002 P STRRAAD A fa o EaREe hehtly, Chichh BB 8 T S um
~having an outer_ circunferential face along which.a tape-type ..
t % é% é% a c % g% f%e ré%ordlng

ape contacts wi ontact pressure wi
and/or playback element. |
In this manner, the magnetic tape can be contacted
with the smooth flat face or smooth curved face with a
suitable contact pressure only by the pressure reduction
effect of the air flow generated naturélly by the
advancement of the smooth flat face or smooth curved face
without applying compulsory force to the magnetic tape.
Consequently, recording or playback can be performed
while suppressing abrasion of the magnetic tape and the
magnetic head.
While preferred embodiments of the preéent
" invention have been described using specific terms, such
description is for illustrative purposes only, and it is
to be understood that changes and variations may be made

without departing from the spirit or scope of the

following claims.
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magneti c recordi ng nmedi um can be wapped such that said nagnetic head
noves by rotation of said rotary drumand contacts with the tape-type
magnetic recording mediumto record or play back the taptMaigheOfBgnetic
recording medium conprising: a face portion opposing to the tape-type

. magnetic recording nmedi um when sai d magneti c head noves; and a recording
~and/ or playback elenent for contacting wth the tape-type magnetic
recording mediumto perform at |east one of magnetic recording and
playback of the tape-type magnetic recording nedium said face portion
being a snooth flat face which extends perpendicularly to a dianetri cal
direction wfat s& cuxfedy ™.um and i s positioned on the inner
circunferential side retracted fromthe outer circunferential face of said

rotary drum saidg regosgiRgr PO &5 PhSYREEE & esrend tHey n@rurlilsposesl Wit hin
a range of said face portion within which the tape-type nmagnetic recording

medi um conbaGh&er2 ¢ drft iR8A% A AW W8 Gl A Mabe WHQRLi N said
- face portF%ﬁ i's formed from a ghooth curveéﬁgace 83 10 March 2005 having a

curvature npre oderale cflggq ddilunPleatPd MALEpea dh 38d dhaving a

tangentiaﬁﬁﬁ rection at st at one position on sald snmooth curved face

whi ch eXt%%%%etic head moves by rotation of said rotary drum and

“contacts with the tape-type magnetic yecording medium to
record or play back the tape-type magnetic recording
medium, comprising:
a face portion opposing to the tape-type magnetic
recording medium when said magnetic head moves; and
a recording and/or playback element for contacting
with the tape-type magnetic recording medium to perform
at least one ofrmagnetic recording and playback of the
tape-type magnetic recofding medium;
said face portion being a smooth flat‘face which
 extends pérpendicularly to a diametfical direction of
said rotary drum and is positioned on the inner
circumferential side retracted from the outer
circumferential face of said rotary drum;
said recofding and/or playvback element being
disposed within a range of said face portion within which
the tape-type magnetic recording médium contacts.
2. A magnetic head according to claim 1, wherein

said face portion is formed from a smooth ¢urved face
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perpendicularly to a diametrical direction of said rotary drum 3. A
magneti ¢ head nmounted on a rotary drum having an outer circunferenti al
face along which a tape-type magnetic recordi ng nedi um Hhidateb 2M0apped such
that said magnetic head is smaller in size than and is disposed in an
exposed state in a w ndow portion formed in a concave state on the outer
circunferential face of said rotary drumwth a pair of air gaps forned

- between said magnetic head and the opposite ends of said w ndow portion
.and that said magnetic head noves by rotation of said rotary drum and
contacts with the tape-type magnetic recording nediumto record or play

back the tgpeiiype SREVLLhEe MOCONED AT LB tiln COPPE | S NGa s q & fALH, POrtion
opposing to the tape-type magnetic recordi ng medi um when sai d maghetic

head noves; \nd r i fo ontacting with the
dr @ 0 Ra ISPl Sl ng %ﬂtﬁgyﬁg{cﬂ&@ 1o €N orge 9

tape-type nagnetic recordi ng ne orm at |least oné Of magnetic

recording : back the .tape-t net.ic .recordi medi um said

“face port iﬁgjbtgil% %gssrr%%% hg}?cfoah fcdlcre‘ye\?ﬁ?liti:%‘g%éfﬂi]dz%er’%%e 5 extends

per pendi cul ar | 0 dianmetrical, directiaon of said rotary drumand is
it o dires

‘posi ti oned o Tthiet i Y 514 ¢ bt &f 150 (R er
drum.

3. A magnetic head mounted on a rotary drum having
an outer circumferential face along which a tape-type
.magnetic recording medium can be wrapped such that said
magnetic head is smaller in size than and is disposed in
an exposed state in a window portion formed in a concave
state on the outer circumferential face of said rotary
drum with a pair of air gaps formed between said magnetic
head and the opposité ends of said’window portion and
that said magnetic head moves by rotation of said rotary
drum and contacts with the tape-type magnetic recording.

" medium to record or play back the tape-type magnetic
recording medium, comprising:

a face portion opposing to the tape-type magnetic
recording medium when said magnetic head moves; and

a recordiﬁg and/or playback element for contacting
with the tape-type magnetic recording medium-to perform
at least one of magnetic recording and playback of the
tapeltype magnetic recording medium;

said face portion being a smooth flat face which
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circunferential face of said rotary drum said recording and/or playback

el ement being disposed within a range of said face portion w thin which
the tape-type magnetic recordi ng nmedi um contacts. 4. A nHbMetch0hgad
according to claim3, wherein said face portion is formed froma snooth
curved face having a curvature nore noderate than that of said rotary
drum and having a tangential direction at | east at one position on said
snoot h curved face which extends perpendicularly to a dianetri cal
direction of said rotary drum 5. A recording and/or playback nmethod for a
tape- type magnetic recording nedium conprising the steps of: wapping the
t ape-type gmagigls @ereeaddicng aredi wo aarddun ta il ddiriecaliomoteery drum

i ncluding a magnetic head which has a snooth flat face extending

per pendi caard ¥ot@ry dirafehhidcak gidsdcliicardbnsané fghary drumor a
snoot hed curved face having a curvature nore noderate than that of said

rotary drym.and fRavhRdad stargertirale tdia eclmonnat cueast at one position
- thereof which extends perpendicularly to a dianmetrical direction 85 10

Mar ch 200%,;0f. '?eﬁ?ﬁ?ﬁyngB”beQEanﬁ%Q ghead being disposed such

that said snDot ace or snooth curved'face Is exposed at a position
on the inner Clrggfaeégg$£éqn§ Qﬁd/or playback element being

disposed within a range of said face portion within which
the tape-type magnetic recording medium contacts.

4. A magnetic head according to claim 3, wherein
said face porticn is formed from a smooth curved face
having a curvature more moderate than that of said rotary
drum and having a tangential diregtion at least at one
position on said smooth curved face which extends
perpendicularly to a diametrical direction of said rotary

drum.

S. A recordin§ and/or playback method.for a tape-
" type magnetic recording medium, cémprising the steps of:
wrapping the'tape-type_magnetic recording medium
around a cylindrical rotary drum iﬁcluding a magnetic_
_head which has a smooth flat face extending
perpendicularly to a diametrical_direction of said rotary
‘drum or a smoothed curved face having a curvéture more
moderate than that of said rotary drum and having a
tangential direction at least at one position thereof

which extends perpendicularly to a diametrical direction
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retracted froman outer circunferential face of said rotary drum said
snopoth flat face or snooth curved face having a recording and/ or playback
el enent di'sposed thereon for magnetically interfering wiaMatche00ape-type
magneti c recordi ng medi um and causing the tape-type nagnetic recording
mediumto contact with said recording and/ or playback el ement by pressure
reducti on caused by fluidic interference between said snooth flat face or
snoot h curved face and the tape- type nmagnetic recording nediumto execute
at | east one of recording and playback of the tape-type nmagnetic

recording nmedium 6. A recording and/or playback nmethod for a tape- type

magnet i c reeos£i Mg-R4AHHM GO 5d Nk dder B¢ eRsa dfbeing apPissddie tape-type
nmagnetic recording medium around a rotary drum having an outer

ci rcunter %{]}él?‘ltﬁaa?esaﬁi QUL MY O 2 T ARG LYPSHBNSLE Ery &L OF LG gredi um can
be wrapped and having a w ndow portion formed in a concave state on the

out er CII’C esreedﬂétal IPaOccu%] rbq*ace 0 ﬂméf’t&rﬁ/\.ﬁ{ rp,pﬁjpl giea magneti c

head whi ch snDo a sl ze smm sal d wi ndow
portion or 86 10 I\@rch 2005 srmot hed cM rvecdit Ce h VI %c&lrvature nor e
e

noder at e "ieh Gt P& Tt v U A ary drumbeing  di sposed

|nsa|dvmndow ortion such that s ,. S _
rotar rum, sgi smoothz¥1at gg%e or smooth curved face

having a recording and/or playback element disposed
thereon for magnetically interfering with the tape-type
magnetic recording medium; aﬁd

causing the tape-type magnetic recording medium to
coﬁtact with said recording and/or playback element by
pressure reduction caused by fluidic interference between
said smooth flat face or smooth curved face and the tape-
type.magnetic recording medium to execute at least one of
recording and plavback of the tape-type magnetic
recording medium.

6. A recording and/or playback method for a tape-
type magnetic recording medium, comprising the steps of:

wrabping the tape-type magnetic recording medium
around a rotary drum having an outer circumferential faée
along which a tape-type magnetic recording medium can be
wrapped and having a window portion formed in a concave
state on the outer circumferential face therecf, said
rotary‘drum including a magnetic head which has a smooth

flét face of a size smaller ‘than.said window portion or a
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flat face or smooth curved face is exposed at a position on the inner
circunferential side retracted froman outer circunferential face of said
rotary drumwith a pair of air gaps fornmed between sai dindgrbt2005head and
the opposite ends of said wi ndow portion, said snmooth flat face extending
perpendicularly to a dianmetrical direction of said rotary drumor said
snooth curved face having a tangential direction at |east at one position
t hereof .which extends perpendicularly to a dianetrical direction of said
rotary drum said smooth flat face or snoboth curved face having a
recordi.ng and/ or playback el enent disposed thereon for magnetically

i nterferingPapthedheurvagefagpehaugnet # ccreratdragnaedi uafieaatecausi ng t he
tape-type nagnetic recording nmediumto contact with said recording and/ or
pl ayback efkamnthdy opressdrecteducdion, caasédrbyatiuddim baiesf erence
between said snooth flat face or snmooth' curved face and the tape- type
magneti c récopdsed imdsaidtwoiedeeuperaloh essthotRa of sat@consh g and

pl ayback of the tape-type magnetic recording nedium 7. A rotary magnetic
~head nechafi s £ £0Ps T Ssmgo £18 TedHv dlar £4c 2005 @xﬁ&&@&YaQré'%m&ﬁ for
rotation and having an outer circunferential face al ong ich a tape-type
. magnetic recorrl Nthedi 4 Cahr by aPPesk a@Nfetracted from an outer

circumferential face of said rotary drum with a pair of
air gaps formed between said magnetic head and the
opposite ends of said window portion, said smooth flat

face extending perpendicularly to a diametrical direction

of said rotary drum or said smooth curved face having a

tangential direction at least at one position thereof

which extends perpendicularly to a diametrical direction
of said rotary drum, said smooth flat face or smooth
curved face having a recording and/or playback element
disposed thereon for magnetically'interferiné with the
- tape-type magnetic recording medium: aﬁd

causing the tape-type magnetic recording medium to
contact with said recording and/or.playback element by
pressuré.reduction caused by fiuidic interference between
said_sméoth flat. face or smooth curved face_and the tape-
‘type magnetic recording medium to execute at least one of
recording and playback of the tape-type magnetic
recording medium.

7. A rotary magnetic head'mechanism, comprising:
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a magnetic head nounted on said rotary drumand having a face portion
movabl e by rotation of said rotary drum and opposing to the tape-type
magnetic recording nediumto fluidically interfere w tMaMercha®p85t ype
magneti c recordi ng medi um and a recordi ng and/ or playback elenent for
contacting and magnetically interfering wwth the tape-type nmagnetic
recording mediumto execute at |east one of recording and playback of the
tape-type magnetic recording nedium' said face portion being a snooth
flat face which extends perpendicularly to a dianetrical direction of
said rotary drumand is positioned on the inner circunferential side
retracted fromthe reuttaefy druiChwsharte® ifdlr hanetforsaind hatvdng dnun said
. recordi ng and/ or playback el ement being disposed within a range of said

face portiQpe o té Ao Shendin traRes tynsh HBGREEH Ca I €688 diyige medi um cont act's
said face portion with fluidic interference. 8. A rotary nmagnetic head

mechani smacaord N9 49,64 'gfnn?eddi:m@r@arp ﬁ@i‘ﬁrégﬁ@amﬁa on opposing to the

tape type nugnetic recording mediumis formed froma snooth 88 10 March

2005 curved face ngu00.3 CHLLAL HOBATUL SIS ¢ial Whak gha Sald rotary

drum 9. A rotary nagnetic chani'sm  conpri si ng: :

having a face portion movable by rotation of said rotary
drum and opposing to the tape-type magnetic recording
medium to fluidically interfere with the tape-type
magnetic recording medium and a recording and/or playback
element for contacting and magnetically interfering with
the tape-type magnetic recording medium to execute at
least one of recording and playback of the tape-type
magnetic recording medium;’
said face portion being a smooth flat face which
extends perpendicularly to a diametrical direction of
said rotary drum and is positioned on the inﬁér
" circumferential side retrécted from the oﬁter
circumferential face of said rotary drum;
said recording and/or.playback element being
disposed within a range of said face portion within which
thertape-type magnetic recording medium conéacfs said
face portion with fluidic interference. |
8. A rotary magnetic head mechanism according to
claim 7, wherein said face portion opposing to the tape-

type magnetic recording medium is formed from a smooth
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a cylindrical rotary drum having an outer circunferential face al ong which
. a tape-type nmagnetic recording nmediumcan be wapped and which rotates at
a predetermned linear velocity in a tangential directitdMagh@0a5w ndow
portion formed in a concave state on said outer circunferential face; and
a magnetic head having a size smaller than said w ndow portion and

di sposed in said wi ndow portion such that a pair of air gaps having an
equal width are forned between the opposite |eading and trailing ends of
said magnetic head and the opposite leading and trailing ends of said

wi ndow portion, respectively, said nagnetic head advancing in a

predet er ncgedeadyanei REvEhEeat LARvRY w0t R0 RSk L3 21.d QUL er
circunferential face ofvsa?d rotgryugfu%?&%alg%ﬁﬁéﬁgtfgaﬁeggaﬁaQ?ng a

smoot h fl af;hacgewpi,ch,fxtends perpendicularly to a dianetrical direction
“of said rotary drumand is positioned on the inner circunferential side

retracted fromthe quter __circunferential, face of said rotary drum such
that said snoot 'fﬁa:ro acd rrPS‘\?é‘fett}f ﬁ’ﬁtaéjti“tﬁ‘?h@fn@éi'chB'P&rleHUm 89 10

Mar ch 2005 and E§(§apos d t%hthe t ape-type magnetic recording medium to
fluidically intérfereWHifahds tSAE Y @0 reEA™i ng nedi um and a

recordi ng_and/ o | ayback_ el enent . _ ,
circumrerential face along which a tape-type magnetic

recording medium can be wrapped and which rotates at a
predetermined linear.velocity in a tangential direction
and a window portion formed in a concave state on said
outer circumferential face; and
a magnetic head having a size smaller than said
window portion and disposed in said ‘window portion such
that a pair of air gaps having an equal width are formed
between the opposite leading and trailing ends of said
magnetic head and the opposite ieading and trailing ends
of said window portion, respectively, said magnetic head
advancing in a predetermined advancing direction by
rotation of said outer circumferential face of said
rotary drum:
sgid magnetic head having ‘a smooth flat face which
.expends perpendicularly to a diametrical direction of
said rotary drum and is positioned on the inner
circumferential side retracted from the outer.
circumferehtial facé of said rotary drum such that said

smooth flat face moves by rotation of said rotary drum
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di sposed on the trailing side with respect to the center on said snooth
“flat face in the advancing direction for contacting and magnetically
interfering with the tape- type magnetic recordi ng nedi uro MarcR@2e0sit e at

| east one of recording and playback of the tape-type magnetic recording
medium 10. A rotary magnetic head nechani smaccording to claim9, wherein
said face portion opposing to the tape- type nmagnetic recording mediumis
formed froma snooth curved face having a curvature nore noderate than
‘that of said rotary drum 11. A rotary magneti c head nechani sm accordi ng
to claim9, wherein said snooth flat face is disposed in a displaced
relationshipstpo_t r.circunference side until the tape-type magnetic
recor di nghénlg%i Jg?n (E%Q/(lg)%%&b%%nth%o TRRT P Hi PRI § Heif Skl ™ r om sai d
snmooth fl at ce,passes by the trai]ing end of said w ndow portion

wi t hout cca)‘f?igdf‘ﬁ’gd% aslilo%tja%‘f‘?lféeﬁ?t‘?‘ﬂ?}lﬁeﬂﬁ ARG varR mFgnesdiad wi ndow
portion. 12. A rotary magnetic head nmechani smaccording to claim 11,
wherein said? DG FAROST e T 4R tash 0190 1Ry bvkake [ 128@5 t ype
magnetic recording mediumis formed froma snmooth curved face having a .
cur vat ur e SiotRe SRsieattd e Hairit i ofidesafidlr otempecdr tm the center

on said smooth flat face in the advancing direction for
contacting and magnetically interfering with the tape-
type magnetic recording medium to execute at least one of
fecordihg and playback of the tape-type magnetic
recording medium.

16. a rotary-magnetic head mechanism according to
claim 9, wherein said face portion opposing to the tape-
type magnetic recording medium is formed from a smooth
curved face having a curvature more moderate than that of
said rotary drum.

11, A rotary magnetic head_mechanism according to
‘claim 9, wherein said smooth flat face is disposed in a
displaced relationship to the,outer_circumference side
until the tape-type magnetic recording medium having been
contacteq with and then spaced away from said smooth fiat
face basses by the trailing end of said winddw portibn
without colliding or contacting with the trailing end of
said window portion.

12.. A rdtary magnetic head mechaniém according to

qlaim 11, wherein said face portion opposing to the tape-
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13. A rotary nmagnetic head nechanism conprising: a cylindrical rotary
drum having an outer circunferential face along which a tape-type nagnetic
recordi ng nedi um can be w apped and which rotates at a frddehe00sned

| i near velocity in a tangential direction and a wi ndow portion fornmed in a
-concave state on said outer circunferential face; and a nagnetic head
having a size smaller than said wi ndow portion and di sposed in said w ndow
- portion such that an air gap forned between a | eading end of said nagnetic
head and a | eading end of said wi ndow portion has a width smaller than
-‘that of another air gap forned between a trailing end of said nmagnetic
head and a railing end id w ndow portion i d magnet | ¢ .head
advanci ng Pﬁg% “f)ar%nd%fle? ﬁ%é@%ﬁ%%n%?%gu%i}Jéc]t?ror!ﬁe%f/fg?%t%tsﬁ%élo%l? sai d outer
circunferential face of said rotary drum said netic he avi ng a
armoth 11 APUTERD G B LR S BRI USRI P IE B SR (L G Pect i on
of said rotary drumand is positioned on the inner circunferential side
retract ed 3t IHNSBUtEFUDL 10 March 2005 circunferential face of said
rotary drum such that said snooth flat face noves by rotation of said
rotary drum andlds oppssé&dryompsectapebeypemnpaael 8, r eeBPHL AYFHRdi UM

a cylindrical rotary drum having an outer
circumferential face along which a tape-type magnetic
recording medium can be wrapped and which rotates gt a
predetermined linear velocity in a tangential direction
and a window portion formed in a concave state on said
outer circumferential face; and

a magnetic head having a size smaller than said
window portion and disﬁosed in said window portion such
that an air gap formed between a 1eédihg end of said

magnetic head and a leading end of said window portion

has a width smaller than that of another air gap formed
' between a trailing end of said magnetic ﬁead and a
trailing end of said window portion, said magnetic head
advancing in a predetermined advancing direction by
rotation of said outer circumferential face of said
rotary drum;
sald magnetic head having a smocoth flat face which
'Aextends_perpéndicularly to. a diametrical difection of
Said“rotary drum and is positioned on the inner

circumferential side retracted from the outer
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to fluidically interfere with the tape-type magnetic recording nmedi um and
a recording and/ or playback el enent disposed within a range on said face
portion within which the tape-type nagnetic recordi ng nmeidMarch@oobacts wth
said face portion with fluidic interference for contacting and
magnetically interfering with the tape type magnetic recording nediumto
execute at |east one of recording and playback of the tape-type nmagnetic
recording medium 14. A rotary nagnetic head mechani smaccording to claim
13, wherein said face portion opposing to the tape- type nagnetic recording
mediumis fornmed froma snmooth curved face having a curvature nore

nmoder at e tdancthpbr&hcisl HaEQLGFY haying a tangential direction
at- |east at one pzsit%on t her eof %ﬁ?gﬂ}gggé%dér“%e$$%%dﬁE%¢aﬁqydto a

di ametri cadmslbfigcti on £ | tary_ drum 92 MAGNETI C HEAD, RECORDI NG
AND/ OR PLAYBACK NETHOD %@%%ﬁ%@ G € FEEORIT NG TWEDRIUIM AND ROTARY

MAGNETI C HELD MNE BSTRACT OF THE DI SCLOSURE A nagqetic head, a
recordi ng and/ or piiiay%%é:ﬁtone%odtaq%?t@? dR8E meprding ewotidiong nedi um

and a rot et head nmechani sm whi ch are si le in structure and
. %kafH¥HEcafiy interfere with the tape—t;g% magnetic

rgcording médium and a recording and/or Dlayback element
disposed within a range on said face portion within which
the tape-type magnetic recording medium contacts with
.said face portion with fluidic interference for
contacting and magnetically interfering with the tape-’
tybe magnetic recording medium to execute at least one of
recording and playback of the tape-type magnetic
recording medium.

14. A rotary magnetic head mechanism according to
claim 13, wherein said face portion opposing to the tape-
type magnetic recording medium is formed from a smooth
curved face'having a curvature more moderate than that of
said rotary drum and having a tangential direction at
least at one position thereof which extends
perpendicularly to a diametrical direction of said rotary

drum.
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superior in-contact characteristic with a tape-type nmagnetic recording
medi um A wi ndow portion is fornmed in a concave manner on an outer
circunferential face of a rotary drum al ong whi ch a magteMacht2z8pe can be
wrapped. A flat head of a width snmaller than that of the wi ndow portion.
In the advancing direction is disposed in the w ndow portion such that a

pair of ch%&gﬁr%a t& Iln the. formof an air gap are fornmed between the
opposite | eg pﬁlgT@é fﬁ%\l{éﬁfﬁaR K DYfIR PLAYBMAKMEFROD heOR opposi t e
| eading and trailing ends of the ' PoRND ROTAEEt MPENFTIThe fl at
head has an exposed snooth fl at ace (?'ang perpendicularly to a

diametrical direction of ptheq r rovided at a position
retracted fromthe outer cﬁgﬁﬁﬁr%nﬁ%n%%ggé%&%@he rotary drum for
bei ng opposed to LdicallLy interference with the magnetic tape. A
head el ement forAglg% Ié%?':l%gﬁgﬁg' RadREPTEAPPyaRa{ oF f Rt arkecki pathne

osed on the snooth flat face within a range within

magnetic tape i $a %i_g | . : :

whi ch t he maghetT€ °t ap& “c BREFELS SWHEF o Rd ngnBsahum apd facetaEvgure 1
magnetic head mechanism:which are simple in sfructure and
superior in‘contact characteristic with a tape-type
magnetic recording medium. A window portion is formed in
a concave manner on an outer circumferential face of a
rotary drum along which a magnetic tape can be wrapped. A
filat head of a width smaller than that of the window
"portion in the advancing direction is disposed in the
window‘portion such that a pair of channels eéch in the
form of an air gap are formed between the opposite
leading and trailing eﬁds of the flat head and the
opposite 1éading and trailing ends of the window portion,
respectively. The flat head has an exposed smooth flat
face extending perpendicuiarly to a diametrical direction
of the rotary drum and provided at a position retracted
from the outer circumferential face of the rdtary drum
for beihg opposed to and fluidically interference with
the magnetic tape. A head element for contacting and
magnetically interference with the magnetic taﬁe is
disposed on the smpoth flat face within a range within
whiqh,the magnetic tape contacts Qith the smooth flat

face.

Figure 1
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