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 of the coat-type nagnetic tape has a coercive force He
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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and a residual magnetic flux density Br which are inclined to increase as
the recording density increases. For exanple, with an MP tape conpli ant
with the DV standards, the coercive force He reaches 2,10arck2602d 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 /.gymwith a coat-type netal tape.. Further, as regards the tape

t'hi ckness, while tapes of approximately 10 to 16 Amthick are
conventionally used on editing machi nes, the tape thickness is decreased
in order to satisfy the demand for mniaturization of a tape cassette and

Lor recor ging,3ad u%'ﬁéb%%lm e o006 REHAd Q. Lome mB‘@WetE.HefE\@Be
t hi ckness ™6 e magnetic recording nedium for di gi tal video.

signal co I ?pt mn QF&E%S§¥ESt%n%a §_ Fplat%O%ICJdE 'ng fre, it is

necessary recor ying back onto/froma magnetic
t ape of such a characterlstlc as J.ust descrlb b contrlved in terns

of a fluidfd @& |nF@PF@Péﬁc@aﬂﬁﬁéﬁloﬁthlgtlﬁdtyo %f @%5t physi cal

contact with the magnetic tape and_a 2 10 March 2005 na netlc interference

function Aalcdingg F@ ipga6adien§FpltAFn Kk O T AR NEX 8PSty € I Sfdgnet i ¢ t ape

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 apparatus of the type described is a rotary nmagnetic
head mechani sm whi ch records/plays back onto/froma magnetic tape nedi um
while rotating- A conventional rotary magnetic head nectieMasm2005t he type
"~ just nentioned adopts a nagnetic head which operates in accordance with
the principle of magnetic induction. In the magnetic head, magnetic poles
are opposed to each other with a very snmall head gap |left therebetween,
and a magnetic face of a magnetic tape nediumis disposed perpendicularly
to and very close to the head gap. Upon recording, nmagnetic |ines of force
- generated fromthe nagnetic poles when they are driven magneti ze a

magnetic ance which fdB thectmanetdtadace f the magnetic tape
medi um whil € the magnetic |ines of force pass from one to the other of

t he. nagm%éé%%gﬂéﬁzéfgéﬁﬁqk}he head gap and the magnetic face to record

on the magneti On the ot her hand, upon pl ayback, | eakage

"fluxes generated fromthe ma ti e i.ch forns the nagnetic
face of -the nmagn igxfgsga§¥d%§%1g%eﬁgggéﬁg% F%?gugh t he head gap by the

magnetic poles to detect an electronotiyve. farce er at \/
el ectr omatg‘heé"tciE‘:{lsugl}(eiJ WPan‘z@c%’ Fhffutt iooérllac%ee(rq\:%%ee ee%ailglgbgecbf Iqusxeas vary as
the magnetic tape nediumis fed. .In order t raise(ﬂﬂp recordi density

and assur &° @I FREN ISR REERBHSE PG, TP /RIESS B4  or

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




the magnetic tape nmediumto closely contact with the head gap and besi des
it I's necessary to maintain stable novenent of the tape while such cl ose
-contact of the tape is mmintained. Conventionally, in diOddarch@00®alize the
cl ose contacting state described above, the nagnetic tape nediumis
pressed agai nst the head gap to obtain a necessary contact pressure.
Particularly with a rotary nagnetic head nechanism the contact pressure
is obtained by a tension applied to the .nagnetic tape nedium. FIGS. 11
to 13 show a configuration of a conventional rotary nmagnetic head

-mechani smof the type described. Referring to FIGS. 11 to 13, a rotary

magneti ¢ heagh c PRSHam.s 40 sy d nelwees vasyldndiieatadméedy drum 101
havi ng a head wi ndow 102 formed in a recessed relationship'" therein such

that it istgg ORGP te@f . circunferential face of the cylindrical
rotary drum101, and a magnetic head 104 having a head gap 103 and

di sposed in the gga%fgengg %g%geTQ%er2%%%¥dq%%nﬁ%5%iQ@a%ndU%%@%ﬁ%S”‘100 I's

rotated at a pre ermned speed in a 10 Marc¢h 2005 rotational direction

106. Upon ratatio f,the rotary .magnetic. he i %gp, so the
magnetic Hé %]bg/lﬁobse%q%atl_ an etuAl spreae%l.c"l'giﬂ:sinlﬁ% Eirgs appflcl%!ed to a
mgnet i o tape redi um 105 uh chy extends. ) onig, LS, LA D 30 FuCh that

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




pressed against the head gap 103 by the tension 107 and therefore is fed
in the same direction at a speed lower than that of the nagnetic head 104.
A cylindrical fixed drum 111 is disposed in a little spHtidrchel0fbi.onshi p
bel ow the rotary drum 101. .In order to assure a good contact state between
the head gap 103 and the nagnetic tape nedium 105, a face 108 of the
rotary magnetic head nmechani sm 100 around the head gap 103 al ong which the
rotary magnetic head mechanism 100 contacts with the magnetic tape nmedi um
_105.|s_forned as a curved face of a curvature 109 which is convex in a
recording track direction, that is, a nagnetic tape feeding direction and

i's formed %Ocigﬁa% QU ifaca o@f. apeur vakHEgohllswihehrbsaggnvex also in
a track widt Irection and besides the face 108 projects fromthe

cylindrical, face ofi, the retar ryp 1 N ' R a & ap 103.
When t he r%g‘qr?ectllcc thaeﬁéihrrg& u%l)lé 5 1con't gd(]:itsl'soo\?\cng{ h%{aﬁgé%neﬁ C ﬁgag I204

havi ng the confiquration just described.10 ch_2 L.izh ressing force
caused bK HheES ;éagfsiadh: - tsl?eeE%SrfaglrI{g Fé%ga%/gengai 8&‘?1%& 1s:gdgf or rredgi nto a
convex shape along the face 108 of t.he nagnetic head 4 ood
(1:82t act Et“&tgé‘e&ét " I\/:t I’Tfﬁr’ré‘ﬁhét%ﬁc “ﬁ@ﬁ%‘ fﬁ%egﬁf(f taﬁgngn;tglﬁe%%%a‘?gge nmedi um

5 can be assured. anwhile, a portion of the jragnetic .tape nedi um 105
whi ch doedinid 10domv&dt BRitth Hive MRSt Head “f(ﬁi&“]%b%généﬁ ﬁes def or ned

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

of the rotary 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 médium 105 contacts with the

~magnetic head 104 having the configuration just described
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by the gaps between the head wi ndow 102 and the rotary drum 101 and fi xed

drum 111 As descri bed above, the rotary nmagnetic head mechani sm 100 of

t he conventional configuration applies sufficient tensitrMa@iK2005the

magneti-c tape nmedium 105 to .conpulsorily press the nagnetic tape nmedi um

- 105 against the magnetic head 104 of a convex shape to assure a good
-contact state between themthereby to make use of nagnetic interference

bet ween the magnetic head 104 and the magnetic tape nedium 105 to effect

- magnetic.recording or playback of the magnetic tape nmedium 105. The rotary
-magneti ¢ head nmechani sm 100, however, has a problemthat, since the

magnetic (4R Tediunslg ksrceopRULsar by thkessadiagainst the magnetic head
104 of a convex shape as described above, the head gap 103 is liable to

be abraded by th ™ - gap 10 i able to
be abraded by the FBORCLEG:LAPeoRPdURLEBTnear SRUb! ANBohDekedHgbbon of the

gap 2005 Sinul taneously, there Is another

[0 b abr 43685S LN BTG AR8 Shf FP PRARCTPPoyErdi P hdr or Ratfon,

i suffer fromirreversi ef ormati on,

resulting in reduction of the life of the, netig,t i um 105.
ThereforgFoPﬁaSFd@FaFS Betyrerat SnHaPPF§18PE?ﬁ§ %éédgﬁﬁhgﬁgggary magnet i c

head nmechani sm 100 i s conventionallx desi gned such_ that. the depthw se
di mensi onmagnethe RBRA HEA11H310PhseRi Be RREVGEP - dpEH I L Set® so

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 medium 105.
| 'The rotary magnetic head mechanism 100, 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,

'résulting in reduction of the life of the head gap 103.




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 long interval of
time until the gap depth is decreased to its limt val u® Mgcal2065i on of
the nagnetic head 104 thereby to assure a long life of the rotary
magneti c head nmechani sm 100. However, the counterneasure that the initial
gap depth is set deep as described above is di sadvantageous in that there
isalimt to inprovenent in sensitivity and high density recordi ng cannot
be anticipated while there is alimtation to high density playback.
Further, the counterneasure is not effective to elimnate the

di sadvant agg, ofc 4 HANCUIA OFs & Nend bl er Ohrdilieed ab . daseri bed above.

Furt her nore, e count ernmeasure does not provide 7 10 March 2005 neasures

for applyifig, 4 & 4ARe-4 YRS JBANGLd CLd SCH TN L RG] g s am M figad or a

GWVR head dt e ‘magnet o-" resi st ance ect  type (or the magnetic fl ux

response {yae) which | Apaly s, princlpel Ly §opmored 6l 0 sk

appar at'us an es use of a nmagneto-r esi stance

effect to detect a magnetic field wvarjation on recordin jumwith a
very shaHQﬁﬁﬂﬁﬂ?t%ﬁﬁntfeﬁﬁjﬁﬂﬂﬁv%ﬂzFﬁi???&ﬂﬁﬂ?%;}q?Cﬁ%g%ﬁg%gﬁg%t of the

present invention to provide
magnetic tape medium 105.

Therefore, in order to assure a long life of the
heéd, 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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a magnetic head, a recording and/or playback nethod for a tape-type
magneti c recording nmediumand a rotary magnetic head nmechani sm by which a
good contact state between the head and a tape nmedi um cihMbeh2888red 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 another
obj ect of the present invention to provide a magnetic head, a recording
and/ or playback nmethod for a tape-type nmagnetic recordi ng nedi um and a
rotary nmagnetic head nmechani sm by which a head of the nagneto-resistance
effect type can be applied to a.tape nedium 8 10 March 2005 According to

‘an aspect ofa e Presenipd1Mery,| Ao 4 hesse | syPe avi gesk ac egnetd todead

~nmounted on a rotary drum having an outer circunferential face al ong which

a tape-typeqponel] G SeLiNN0 SRAMMLAD be vianpathsueh that the

magneti c head noves by rotation of the rotary drumand contacts with the

tape-type rrga&%q}aiilfcnergeecf%l’&(jlcitnm%yﬁgd.o aé e rﬂ%&%?& £lay baglddie tape-type

magneti c “.recor i ng

t ape-type nmagneti.c recording. i um when the magnetic head £ and a
recor di ng &k Bo_rw}ﬁcéﬁll}_a?cI?pﬁqé%gtplflélrmpcaoln Bt %‘ba%l%%lci %leartd;ge{%pe _
gﬁgnet-l ¢ ra%%%rrcgtrllgs rr(%{(:II)IDl{mhatr% %elrsfkor ria{;[e }l ea-.anS H?aI](eesOfusnéa%r}Etal ¢ recording

medi u ace I'on ‘opposing to the

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.




pl ayback of the tape-type magnetic recording nedium the face portion
being a snooth flat face which extends perpendicularly to a dianetrical
direction of the rotary drumand is positioned on the inner
circunferential side retracted fromthe outer circunferential face of the
rotary drum the recording and/or playback el enent being dil@Mss@u2QQ5t hin a
range of the face portion within which the tape-type magnetic recording
medi um contacts. | n ahcexb@pre Eabadi AeRecti Aft hBenrgrEENE BOFIENTiPRe face
portion for fram a h.flat f f.or . fluidjcally. interferi ith a
t ape-type ng%%g icYe %ggi%\iﬁd ﬁagdfnﬁgﬁ%%%lgndge@algd%tcd 28554 ro@%r‘ﬂ}"

per pendi cul arhy evdrd aget bugakr diyesihsraitidie Fatar yldigummanehi s
positioned on the inner circunferential side retracted fromthe outer

ci rcunf erentapé—trpe oRoed ot Begotdingsasssiund ¢anmbg recarRed Fochi on

such t hat he, t ape-type netic ;recording nediumis caqntacte i.th the
face porti o%\l,légn%%[ehelx&é%%fg?n%leﬁgd/%??%?aﬁacﬁééﬁlé n.nto(%?p&%a%r?\g i&t¥al |y
interferinggwihh ke taREatyPe wilRONEhEC HaRfel &M & S rdiceRas g
within a range of the face portion within which the tape-type magnetic

recor di ng neddimmcdn actessontherert hpldyunbackatidss thsee-prvssum@awethicn t he
recessed portion_ formned t he snpot h at_face is decreased
[

f d
consequent | JCPHE FAp &S ’ TS ¢ 3 ebBrei RGEhredl ufbRS SArs: aﬁ‘?e&hfeomr d

the smoth 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




flat face of the rotary drum Since the magnetic head includes the snooth
flat face extending perpendicularly to a diametrical direction of the
rotary drum when the rotary drumrotates, the snooth fiGakMafca@®08dvances
~in a tangential direction to the rotary drum whereupon an air flowis
formed in the tangential direction on the snoboth flat face. Meanwhile, the
t ape-type magnetic recordi ng nedium approaches the snooth flat face by.
the attraction as described above. As a result, pressure reduction in

~accordance with the Bernoulli's theoremoccurs with the air flow which

“flows in a narrow path defined by the 10 10 March 2005 tape-type nmagnetic

recor di ng gedidya @ 48, stwad hafdmétr { @€, d Bnele eliten taf tite presstyr e
reduction effect, the tape- type nagnetic recording medi um gradual |y

approachesg,anfd 5 fPHLY s W fdhdd st hi fdat & acaumfonsaguentd e the
tape-type magnetic recording mediumcontacts with a contact pressure with

t he recorqiégaa&dgé)rflpyngy%ﬁf%pﬁcmg%&%%mpl%{Crg gongHd sory force to

the tape- type magnhetic reco ium i's manner, the tape- type

magnet | ¢ recordi ng ediang havi ng, 4pps aachied, Jigo smal hddidtface by the

“attractind A&tiorl Of" the Tecessed  portion can be contacted with the snooth

flat face with a suitable contact pressure only hy the .pressure reduction
ef fect of Hife WRe THRF J@EISETE Mt Wr a1y nb‘%/&]t%me lsa(fvoe{lnt(%ecer}:frﬁj ng*J_ht h

smooth flat face. Consequentl ‘ .
the face portion, agﬁ 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 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

10 -




recording or playback can be perforned while suppressing abrasion of the
tape-type nagnetic recording mediumand the magneti ¢ head. According to
anot her aspect of the present invention, there is provitedaah2igdeti c head
nounted on-a rotary drum having an outer circunferential face along which
a tape-type nagnetic recording nediumcan be wapped such that the
magnetic head is smaller in size than and is disposed in an exposed state
in a wndow portion formed in a concave state on the outer 11 10 March
2005 circunferential face of the rotary drumwith a pair of air gaps
formed between the nmagnetic head and the opposite ends of the w ndow

- portion a@ggghﬁgﬁghﬁaE%%Q%Ei%e%%%@in@D%@%iQm mekathen sabothefuatary drum
-and cont ac Wi the™ tape-type magnetic recording nediumto record or

play back__the tape-type magnetic [ecQr di.ng Medhudy shayi ngha tage- portion
opposi ng FSCFheaP§p39¥y§§ n%%n%figsrecorging ned?En1mhén thethggnefic head

noves, and a recordin and/ or. _pl ayba I t -f,0 i ith th
' tape-typetyﬁﬁgﬂéﬁpetﬁgcgfﬁPﬁglﬁ@df%%ﬁ%@ %grggg%ﬁgtEpggg%eg%gng?ﬁﬁnaghe?ic

recordi ng and pl ayback of the tape- e .magnetjc_ _r rdin i h
face portFBﬁtﬂéFﬁgwétgnﬁﬁﬁhsﬂPSF% Féég ﬁﬁf%h eé %%%%S%%g%%%dﬁggig?}yttg a

- dianetrical direction of the rotary drum,and i s _positioned_on th i
-circunferéﬁ??aFY§Pd@aB§FF&€té&CPF€ﬁ¥9h@eghP@rConth%s wRtRTaOn TN et

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

11




circunferential face of the rotary drum the recording and/or playback

el ement bei ng di sposed within a range of the face portion within which the
t ape-type magnetic recording nediumcontacts. |In an exaliarcrRiZ0osli nent, in
the magnetic head, the face portion having a size snmaller than a w ndow.
portion formed in a concave state on the outer circunferential face of the
rotary drumfor fluidically interfering wwth a tape-type magnetic
recordi ng medirutmitereditspos€dcascd sheotrbthlrgt didml@iMar ahpad@05cfaae rwhi ch
.extends perpendicularly to a dianmetrical direction of the rotary drum and
i s positiong@P8n E%ﬂe%nﬁéﬁ“’@@uﬁﬁ%r BAgngrisi deadt paet dd9 r oRPPEA UL er

ci rcunf erent,] face of t a I, S s.ta.fo a i I, .0 Lr .gaps
bet ween theg%)%%om etglﬁdsvpg?&(?‘%le%r% %\?\; %%(?t i%lr?ganéﬂ%hemao pé(’)tsji% eﬁgﬁlgs of

the face pombien, bgndothheonheedr dhagrandior dpl:aybaek ceheaent #eth the
magneticall%é interfering with the tape-type nmagnetic recording nedium is
di sposed wi FRPA-&YPanfadortiBeregesdpagt mediwint Bpnreghirehorhplegpbacipe

magnetic re di redi um contacts. _Wen.the drumrotates, the pressures
Wihin the P gamRS Tuie CHERRAE, TREDBHOS TEHIE orSTHRd renEete head
and the oppestlienendppekihfe wbndewepotbpentape rRayaedicandecording

~consequently, the tape-type magnetic recording nmediumis effectively
attracted tBedidnt hehemootie f ragnedde ohegfle 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 thé 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




" rotary drum Meanwhile, since the magnetic head configured as described
above includes the snooth flat face extending perpendicularly to a

" dianmetrical direction of the rotary drum and positi onedigMaitcheoosner

circunferential side retracted fromthe outer circunferential face of the
rotary drum when the rotary drumrotates, the snooth flat face advances
in a tangential direction to the rotary drum whereupon an air flowis
formed in the 13 10 March 2005 tangential direction on the snooth fl at
face. Meanwhile, the tape-type nagnetic recordi ng nmedi um approaches the

- snmooth flat face positioned on the inner circunferential side retracted

fromthe puter girgulecanbi gl bacaiehibbey EOtaryidhumbyathe attraction

as descri aboveé. a re e ar ow which flows in the

tangential, directio t he_snooth. fl fage. n rrow path
def?ned b91Fﬁ@tﬂﬁﬁePEyggenﬁﬁﬁ%{chFg%o? angn%é%ﬁﬁiogég t Ztgﬁnoth fFat

face, and_consequentl%, pressure, redu%tioP nfac%ogggng§ g@th the
Bernoul | i 18neRe6r EMM6EEGREIRH t RiBRe T &FF2FFEH. FTRNs AU 0 t he pressure
reduction effect, the tape-type _magnetic recgrdin medi um _gradual | y

appr oachesizauméeneasislnwiret Aé EﬁﬁoFﬁt?Fﬁt r?%c%? TONSRquEHt 1Y, the

t ape-type magnetic recording  nmediumcontacts with a contactdpressure wth
the recopdingofndisor gppaybatKeenefbAt ORPPRGEE FPPFyPhgthe 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
filat face.advances in a tangential direction to the

" ‘rotary drum, whefeupon an air flow is formed in the

i3 -




conpul sory force to the tape-type magnetic recording medium In this
manner, the tape-type nmagnetic recording nedium having approached the
snooth flat face by the attracting action of the recessegivaaihiagpg can be
‘contacted with the snooth 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
pl ayback 14 10 March 2005 can be perforned whil e suppressing abrasion of
t he tape- type magnetic recording nmedi umand the nagnetic head. In either
. of the magnetic heads, the-face portion may be fornmed froma snooth curved
face having a curvature jmre mdenal eddah tfhate efhcthe mekawkideum and
havi ng a P%nnggeenrfl aaIvl |recJtE|q(§)n at | east at one position on the snooth
curved face whi ch extends per e I 4R @8 urd L[icG@ls @dineection of
the rot ar y-Hf UrtP orhe &t ﬂaﬁfqut%ﬁgeaﬁ%r Jf%éw o S%gﬁodes the pressure
reduction effect relies upon the shape and th s @ ttihg face
portion, a'%WP%?érfelac%efs (ﬁor‘?ﬁ'g sone‘?dgot er.&%sear%gl?e?%qg&gg?ure reduct i on
effect by an air flow generated by a smoth curved .fgce of rate
cur vat ur e side Hiferc tathr 1M P & I’cé‘(f&m%gﬁeél% 3§t %ﬁ%ea%fgi[&?l% f1 ow
generated by a snooth curved face of a greater . curvature. lH th ‘magnetic
 head, si nceottdwy fdrwn For tihén a5t ¥R o GReETdM56t RPETFved®Fate having a
curvature .
" yesult, 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




nore noderate than that of the rotary drum and having a tangenti al
direction at |east at one position on the snooth curved face which extends
perpendicularly to a dianmetrical direction of the rotary fatmz08s air flow
is formed in the sane direction as the advancing direction of the magnetic
head on the snooth flat face. Consequently, by a pressure reduction effect
in 15-10 March 2005 accordance with the Bernoulli's theorem caused by the
air . flow between the tape-type nmagnetic recording nmediumand the snooth
-curved face of a noderate curvature of the nagnetic head, the approaching
tape-type magnetic recording nediumcan be contacted with the snooth

curved face and_conse n | I r g angd/ o phayhkaglk - el enent.
Accor di ng @& gefBFFE8F%§§p§%¥1%4Eﬁﬁéﬁgfggg%fngﬁsention, theregis provi ded

a recording and/or playback _nethod f.or tape-t Ry Ret G ar ecor di ng
medi um  &ORSr MEORG tife TEFEFS 0P ﬁFgﬁﬁﬁh%nt E%féﬁggfype magnetic  recording

medi um around a cylindrical rotary dru incluyding, a. ef | d whi ch
“-has a snmooth fIainf%b%heﬁx?gnapﬁgxﬁgPﬁgaaigﬁ?g?lngg ggg?a%%%F?ggl

direction of the rotary drumor a snoot hed curve%@{ace having a curvature

mor e nodemave beh&RTERat TEP™ Fe SPOCAY YriFdand cehdFi'ig % %t angent i al

direction at |east at one position thereof which extends erggndicularly to
a di anet ricmaivature more moderate than that of the rotary dru 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
glow 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
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direction of the rotary drum the magnetic head being disposed such that
the snooth flat face or snmooth curved face is exposed at a position on the
inner .circunferential side retracted froman outer cirquRbahemosal face
of the rotary drum the snooth flat face or snoboth curved face having a
recordi ng-and/or 16 10 March 2005 pl ayback el-ement di sposed thereon for
magnetically interfering wwth the tape-type nagnetic recordi ng nmedi um

and causing the tape-type nmagnetic recording nediumto contact with the
recordi ng and/ or playback el enent by pressure reduction caused by fluidic
interference between the snmooth flat face or snmooth curved face and the

tape- type magnetic recording_nedi .0_e a tyon f . i;recording
and playbﬁﬁﬁogaaPﬁg Vé%ﬁ-g?ﬁeBﬁégﬁggyé Fe§§%§%§8 Eﬁggggn?9lﬁﬁgnaé§anple
enbodi nent, in_ the recordigg and/ or gla¥gack met h gh theqsiRoLNsfl at face
or smoot hEHO¥cRRYEESPatBeh&7PRg T PollePAES 1euF AP & s pos T oned on the
inner circunferential side retracted frgmthe outer circ n% rential face
of the rotheysupaiPssuayeto fp6enPa ar@83§§éﬁep5PFV85Prﬁh8ﬁ ﬁg drum
rotates, the pressure wthin the recessed portion is reduced, and
consequenthynetiheheage- tge aRRGABChENFEBPEI fYPReBPERFFE attracted toward

the snooth flat face or snooth curved face of the rotary drum
recording medium can be contacted with the smooth curved

face and consequently with the recording and/or playback
element.

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




Since the snooth flat face extends perpendicularly to a dianmetrical.
direction of the rotary drumor the snoothed curved face has a tangenti al
direction at |east at one position thereof which extendsl0arche@ddbcul arly
to a dianetrical direction of the rotary drum when the 17 10 March 2005
rotary drumrotates, the snooth flat face or smoboth curved face advances
in a direction perpendicular to a dianetrical direction of the rotary
drum wher eppaybank aigldnev i sdfiepmeddi n theremvandbmg diagettiiom iy t he
snmooth flat,face_or,snmooth curved face. Wen the tape-t . magnetjc

recor di ng rﬁaﬁ?ﬁﬁfeﬁbﬁg oH&EEs%ﬁeqtﬁ%t i35 é?agf%ooyreiq%gﬁﬂgr %E?#Jdﬁ“'
described abgye.cAhe gy rthbowddaus, @l opg ﬁe@%r%&ﬁ{&nfeﬁba@embyt& he

t ape-type nmagnetic recordi ng medi umand ghe snooth flat Tace or by the

t ape-type nagneact wiedor diheg nmedoudingd drtdy esmoeilhybackede f aoent Adva
result, pressure reduation in accordgnce with the Bernoulli's theorem

occurs wit PTRESEFF FPOWCTAAR BEESEE Pe rEssw M tIdFia6ie HFesn the
tape- type MBQACLGORACENdINERAINM SAsAdYaLL Yy BRPEGRCNER AL RUACL S Wi LR

the smooth flat face or snmooth curved e. nsequently, the tape-type
magneti ¢ r ecopdi mggnedionreocatrdthg methua tonkxetutpr @ssUkasw tdhet ket
recordi ng and/ or pl ayback el ement w thout applying conpul sory force to the
tape-type recording "and playback of the tape-type magnetic récording

- 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



magnetic recording nmedium In this manner, the tape-type magnetic

recordi ng nmedium can be contacted with the snooth flat face with a

suitabl e contact pressure only by the pressure reducti df March@00df the air
~flow generated naturally by the advancenent of the snooth flat face or 18
10 March 2005 smooth curved face- Consequently, recording or playback can
be performed whil e suppressing abrasion of the tape- type nmagnetic

~recordi ng nedium and the magnetic head. According to a still further aspect
of the present invention, there is provided a recording and/or playback
met hod for a tape-type magnetic recording nedium conprising the steps of

wrappi ng the tape:type magneti eGey. edigimarQung ot ary drum
havi ng an T Y ereﬁst'i gﬁhefr ace a}ggfg ich a tape-type nagnetic

recordi ng medi um can be. w apped and havi a W oIt rmed in a
concave st@#¥%h afe ﬁﬂvﬁmpecp?’l réurt eér}'ernetclr%onf ggceg%%\#éirl%glflfér?&gf %ot ary drum
including a magnetic head which has a snooth fl at f%%ere%f & sdinz'e smal | er
than the vA¥deRE gy oht 16C H Cmedt AR (B AAGTSG PR cdfvat ure nore
nmoderate than that of the rotary drum the rotary drum bei ng di sposed in
the wi ndoweimdikdvori s riathiint & e msbianding HFEE 3PS Mottt curved face
is exposed at a position on the inner circunferential side retracted from
an outer sgaunfidrantizde facesnsotthewstat e um with a pair of

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
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air gaps forned between the magnetic- head and the opposite ends of the
wi-ndow portion, the smooth flat face extending perpendicularly to a
dianmetrical direction of the rotary drumor the snooth ¥uUWemel 2082e havi ng
a. 19 10 March 2005 tangential direction at |east at one position thereof
whi ch extends perpendicularly to a dianmetrical direction of the rotary
drum the snooth flat face or snmooth curved face having a recording and/or
pl ayback el enment di sposed thereon for magnetically interfering with the
tape-type magnetic recording nedium and causing the tape-type nagnetic
recording nediumto contact wwth the recording and/or playback el enent by

pressure reduction ca dDb | ui dic | rf . pet wee oth flat
face or S éﬂ?@@%ésﬁfﬁxan OPﬁnggﬁgﬁﬁypggﬁggﬁéggcgfeg%%gﬁﬁggnnediun1to
execute at | east one of recordi ng and pl aybac of. the_t - _magnetic
recor di ng GPEUiRFmP LT oAmesk 3 e %ﬂﬁﬁﬁi g Fﬁrﬁﬁéopeggrggggkxggd/or

pl ayback nethod, when the rotary drumrotates, the pressureg within the
air gaps ftomeedasaeléen HETe ToFHcs iMed 1 Udh @8 ot heh BAgRESLR Fﬁa'face or
snmoot h curved face and the opposite ends of the wi ndow portion are
reduced. Consequantdydindiete apestypt FapheeT @ $RROY it hgt e sy
effectively attracted toward the snooth flat face or snpboth curved face of
t he rotar \iroramrhiSioncehelre dspeevfidead faagecexddngsand/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 smootheé 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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~ Wen the tape-type magnetic recording medi um approaches the snooth flat

.perpendicularly to a dianetrical direction of the rotary drumor the
~snoot hed curved face has a tangential direction at |east at one position

t hereof which extends perpendicularly to a dianetrical W Machi20850f the
rotary drum when the 20 10 March 2005 rotary drumrotates, -the snooth
flat face or smpboth curved face advances in a direction perpendicular to a
dianetrical direction of the rotary drum whereupon an air flowis forned

in the advapshggndisectdDreomidhe atsmebhtfl at faee YPossmaehh edevedrface.
face or snmoBRhckuerEgNPEc LernfidErupasi fPomed bane el ¢hheglirection
circunferential,.side, retracted. fromthe.outer, circunferential face qf the
otary arunyyPEhECEPEYackiBh dREo TV TRES art St FB6E=dI ong a
narrow pat hfdeéi naeiby Qheré@@ﬁdiﬂ@eanﬁﬁgﬂekﬂ%ybaaHF%IEm@@QI@ﬂhp@geahe
snmooth flat face or by the tape-type nmagnetic recordi ng nmedi um and the

snoot h curvedreene.foxs mageshicalpyessuhes fregduvgt | whthn theccbabant¥rai t h
the Bernoulli's Egeoren1oc urs wt

en .the air flow .and gﬁe tg t he ﬁressure
reduction effeLt  the r8pe-t§pe™ Wat i c2Pdcofal Ry FedHith gF 3HGaFYys
approaches nagde€08t delc® ity tHed sAROER fdaicd@cewotnsmal hredb¥gingf ace.
Consequently, the tape-type nmagnetic recording mediumcontacts with a
cont act preggﬂf@rwpﬁﬁyhagk 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
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recordi ng and/ or pl ayback el enent w thout applying conpulsory force to the
t ape-type nmagnetic recording nedium In this manner, the tape-type
magneti c recording nedium can be contacted with the snotitMafcha@00bace with
a.21 10 March 2005 suitable contact pressure only by the pressure reduction
effect of the air flow generated naturally by the advancenent of the
snooth flat face or snooth curved face. Consequently, recording or
pl ayback can be performed while suppressing abrasion of the tape-type
magnetic- recording nedium and the nagnetic head. According to a yet
further aspect of the present invention, there is provided a rotary
magneti ¢ head nechani s conpri.si ng a.rotar I u or rotation
and havi ngt &rfolt ur?:il?ozzplﬁﬁe@r'entthleal D& afﬁgxrg:gqﬁk%i@c ag&ttggﬁiél-type magneti c
recordi ng. medi um can be. wrapped, and, .a ma%neti C he%d m[zunt Ed on the rotary
drum and HRA¥RS & 2F8EEHG 0 sy ¢ By PoPEEPSASF tAE M8t &ry drum and
opposing to the tape-type nmagnetic recording nediumto fluidically
i nt er f er e Ghane Phealapraaid dragifetite Todedrd Ry medPGHFERE a% Fecor di ng
and/ or playback elenment for contacting and magnetically interfering with
the tape-adime Imyniet ifommesoridi Adaedivemciddefee6cE1aR, OPehB8  one of
recordi ng and pl ayback of the tape-type magnetic recording nedium the
face portisorodigi nijlat Shoet loxf |sgoothaca rweidcfaegt ends perpendicularly to a
di anetri cal

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 the Bermnoulli’s theorem occurs with the

.-air-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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direction of the rotary drumand is positionéd on the inner
circunferential side retracted fromthe outer circunferential face of the
rotary drum the recording 22 10 March 2005 and/or pl aybtMaehed@Bht bei ng

'  di sposed within a range of the face portion within which the tape-type

magnetic recording nediumcontacts the face portion with fluidic
interference. In an exanple enbodinent, in the rotary nagnetic head
mechani sm the face portion forned froma snooth flat face for fluidically
interfering with a tape- type magnetic recordi ng nedi um ext ends
perpendicularly to a dianetrical direction of the rotary drumand is
positioned on the inner circunferenti gl }érdet retracted frre%r@cttq% out er

ci r cunf er e} AP ¥ RGPV THE TG € £F 5rma ‘recessed portion
and the recording and/or _ pl ayback el ement for ma netically interfering
with the elfretyple gy ¢ Tut G il itihy e divs fsédni thin a  range
of the face portion within which the tape-type nmagnetic recordi n% medi um
contacts. adremncdmendy und Flot a3eeoth hElpk e536R O BRPAtRNEUFEEEsEEF porti on
decreased, and consequently, the tape-type magnetic recording nediumis
attract ed covwseghdriel ysnoderidiay foac @ lagbadie ceat ey PELEMI™ES s is a first
stage. Meanwhile, since' the snmooth flat face of the nmagnetic head extends
per pendi cutlailey duprreadisanmget rAbcalsion 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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direction of the rotary drum when the rotary drum rotates, the snooth
flat face advances in a tangential 23 10 March 2005 direction thereto,
whereupon an air flawis forned in the tangential directddarch208he snooth
flat face. The air flow flows along a narrow path defined by the smooth
flat face and the tape-type magnetic recordi ng nedi um havi ng approached
the snooth flat face at the retracted position by the attraction descri bed

above. As a grepldd ,pla@Esstk eclsfetet beAngn dAegodance i 4 heaBgenewl i s
t heorem occurs with the air flow Due to the pressure reduction effect,
the tape-typdamdres cPp&tsrdi nglrednumiaduding tansdatifes "agaeEdnt act s
with the s t at f tl t ape-type m ti G I rdi ng
medi um co%c({bsgdvj\ﬁq}% Iﬁ&gj@]‘r}ffl%{& %g:(r%gcsg uréeln%vi ?%C%h@ C}rretclé)rmdi Vﬁggﬁaggp (:)L;a(i%

pl ayback el eimiirfeBhsel.S 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 recordi ng nedium can be

contacted with the recqordin and/orlplaxﬁﬁgk %%enent wi_t h e%suitagle
contact pressure only afT ef TEERIS PR ov géfler atdd n&PUr&l y

wi t hout themd’%ﬁfe&%ﬂ (Ned @T mapRb)H BE, CAHU| 8¢y HOEEEonCaAAUEN LY a

recordi ng or playback can be perfornmed whil e suppressing abrasion of the

t ape-type negeestiic frledorfdiary hedi Dhwaddca hey nbigherferheadwith 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 portibn
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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According to a yet further aspect of the present 24 10 March 2005 ,
invention, there is provided a rotary nmagnetic head nechanism conprising
a cylindrical rotary drum having an outer circunferenti® Magb085ong which
a tape-type nmgnetic recordi ng nedium can be w apped and which rotates at
a predetermined linear velocity in a tangential direction and a w ndow
portion formed in a concave state on the outer circunferential face, and a
magneti ¢ head having a size smaller than the window 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 | adi ng sLrakld d f the
wi ndow poRtFBRTHATt HBSHERRY Hggg?§b%§s%§c ?ee éggth% ﬁ%g%gﬁigﬂhggﬁ

advancing in a predeterm ned advancing difrection r ot-af i f the outer
circunferéﬂﬂﬁ&PtFééedeeFﬁéPHrB?agged?ﬁﬁ?kﬁhgiagaggé?ictﬂ%% lgving a

snooth flat face which extends perpendi cul arl 0 dianetrical_ direction
ehanpnb? Bt coiFeroflaf

of the rofapy LdPWAM AAERPs2pBEFFPBmeatbnd ctiff érenti si de

retracted fromthe outer circunferential face of the _rotary drum such that
the snDotﬁatbaanﬁacben§@é§'byper%@%P?BHCoFeFﬁﬁdFB?a?ﬁdﬂ?%ﬁ?%ﬁﬁngs opposed
to the tape- type magnetic recording nediumto fluidically interfere wth
the tape- typeorayadt tber evopthnflakdfaneand ghe 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 medium gradually
approaches and contacts with the smooth flat face.
Consequently, the tape-type magnetic recoraing medium
contacts with a contacﬁ pressure with the recording
énd/or playback element. This is a second stage.
In this manner, thanks to a synergetic effect of
the first and second sﬁages 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 hegd.

According to a yet further aspect of the present
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25 10 March 2005 recordi ng and/ or playback el ement di sposed on the trailing
side with respect to the center on the snooth flat face in the advancing

.direction for contacting and magnetically interfering i Marcht2®06ape-type
magneti c recording medium to execute at |east one of recording and

pl ayback of the tape-type nmagnetic recording nmedium In an exanple

enbodi nent, in the rotary magnetic head nechanism the face portion having
a size smaller than a window portion forned in a concave state on the
outer circunferential face of the rotary drumfor fluidically interfering
with a tape-type magnetic recording nediumis disposed as a snooth fl at
face which extends perpendicularly to a ditametri caletqicr %ctaidon of the :
rotary dr ddvERdFiaR pddttioned PROVEIRES e tadr FGFP & eftial 'si de retract ed
fromthe outer circunferential face of_ the rotarX_ drumso as to forma
pair of aimecdwms s¥bt PR Ieh fo Stld ned<ads TR AdS P53 % R/ %nd t he
opposite ends of the face portion, and the recording and/or playback

el ement f oty et oo i gren titedr ffaden@lata Wike faféPeypdPragneti c

recordi ng nedium .is disposed on the trailing side with respect to the

cent er on mahe esnmotde dd@tidacedire rrarh e Mrmrpstards, WhiKE pressures

within the air gaps having an equal wdth and fornmed between the opposite
ends of theumgnetdc haatkdardntine opposiae vedds i6l tihe ani ndow porti on

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 end 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 rotarj
drum aﬁd 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 thérrotary drum and is opposed to the tape-
type magnetic recording medium to fluidically interfere

with the tape-type magnetic fecording medium and a
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26 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 retralMdrchr2065t he out er
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 recordi ng nedi um

Meanwhi |l e, sickeedtihg srBOLRE Hlﬁ}(bfa@ffcelee_mbB@ dﬂgﬁ»ﬁgbﬁcohe%ﬂeeﬁrﬁﬂding
.perpendicularly to a dianetrical direction of the rotary drum_ when the
rotary drumsidet ated, reheestiodrh thiearcehies advaheesrionth tfdagediical 1n

direction to,the rotary d wh ir flowis  forned i
Langent 1l APFOGTGN NS ne LFOOLHET| 4P (Aot "8 374 | BROFFRIE dlSng a

narrow pat hidekirrediby iftg semet kablkat yhacenaptkiihe %@@Sr&wﬂﬁ meanaki ¢
recording medium having approached the snooth flat face by the attraction
descri bed abbovexessita ragsuleaspressupré neeductingn dnd gebaylank eowi thet he

. Bernoulli's theorem occurs.with the.,air flow. Due to the pressure
reduction 5@P§6F¥p?h@agﬁﬁi}Fy53Cﬁﬁ nBE; BeAEMBr di ng medi um gradual |y
approaches the snooth flat face, and in accordance with the displ acenent
of the peak described above, the tape- type magnetic recordi ng nedi um
contacts principally Wnt hn2€xample 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 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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10 March 2005 a portion of the snmooth flat face on the trailing side wth
respect to the center- Consequently, the tape-type magnetic recording
medi um contacts with a contact pressure with the recorditgaghdoos pl ayback
el ement di-sposed on the trailing side in the advancing direction wth
respect to the center on the snmooth flat face. In this nmanner, the
- tape-type magnetic recording nediumcan be contacted wth 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 Ca?jg%(b)rre%fxﬁcgﬁgf\?ndd cmg]nijéete%use%r SYA0 18 I?a—‘%i Qfadnl2g itape-type

magneti c uman € magretic he referably, the snooth

. flat face is disposed jn a, displaced | at.ignship to the er, _

ci r cunf er PG RI Wﬁdﬁqmt%ﬁaﬁ &E@ﬁ?ﬁ%qﬁﬁﬁﬁgtﬁgf FgggF'lﬁggkééﬁfﬁlhaving
-been contacted wth and then spaced away from.the snooth flat face passes
by the tra&f ity SiFor (HaWRrFow P8 & SRS HG&Ecol |i di ng or contacting
with the trailing end of the window portion. In the rotary magnetic head
mechani smeigigveef et tsiidotsH &9 dte racd 9% fdiegp§8&d oM e di spl aced

relationship to the outer circunference side, the tape-type nagnetic 28 10
March 2005ircumferential 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 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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- recordi ng nmedi um havi ng been contacted with and then spaced away fromthe
snooth flat face passes by the trailing end of the wi ndow portion w thout
colliding or contacting with the trailing end of the w riffddargb2dPon.
Consequently, otherw se possible danage to the tape-type nagnetic
recordi ng nmedi um can be prevented. According to a yet further aspect of the
present invention, there is provided a rotary magnetic head nechanism
conprising a cylindrical rotary drum having an outer circunferential face
-al ong which a tape-type nmagnetic recording nediumcan be wapped and whi ch
rotates at a predetermned |linear velocity in a tangential direction and a
w ndow portion fornmed in a congay, on .t oyt.er; 1GiC wifzer enti al
face, and & Paghati? htg%\ed Ovolr‘:(r:{"lg tglaé.f gfteaecsenglnl gcglet lﬁtarﬁaltlﬁélg\(/:vi ndow portion
and di sposed in the w ndow portion such that a ir p n etween a
| eadi ng entii®f FP gt iﬁ%ﬁfterandggnﬁsgﬁﬁﬁalghdtg? F%gévrrnggggw portion
has a width smaller than that of another air .gap formned et ween a
trailing enaowsdtihe SARFHEINT HEPHRPHAGTS |"’il% End O the wi ndow.
portion, the magnetic head advancing in a predetern ned advancing
“direction byesotat Wik oftha e e RABMTL A Fe PRI fgfﬂi?fntt he rotary
drum the nmagnetic head having a snooth flat face which extends 29 10
Mar ch 2005a pesqeentliaul tird yeitaol o mll s@ede iidalthe AEvEneE e HHETECRr y

‘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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~drumand is positioned on the inner circunferential side retracted from
the outer circunferential face of the rotary drum such that the snooth
flat face noves by rotation of the rotary drumand is dfdéaed20@5t he tape-
type magnetic recording nediumto fluidically interfere wth the tape-type
magneti c recording mediumand a recording and/or playback el enent disposed
within a range .on the face portion within which the tape-type magnetic
recording nediumcontacts with the face portion with fluidic interference
for contacting and nagnetically interfering with the tape-type magnetic
~recording nedium to execute at |east one of recording and pl ayback of the

t ape-type magnetic recqrding nmedi um | i kgRL, in the
rotary rnﬁﬁﬁ9q49Qﬁégﬁdﬁé%hg%wgﬁﬁ 5ﬁ§“f§8§Q8§§??2%§ﬁ§U?%g gﬁsize smal | er

than a wi ndow portion formed in a concave state__on_the o r
ci rcunf er emacgd faxEy éﬁoﬂhéhﬁbf¥W%?t%r%ﬁF$o ach Fﬁ??ﬁl$¥ F%%erfering with a

tape-type magnetic recording mediumis disposeg as a igg%%h flat face
whi ch ~ extterdst ipar paddiodultde yiteloy BPANECR ¥AEPalesfiron“6f %t Ré rotary
drumand is 'positioned on the inner circunferential side retracted from
the outer caitaxifrer erittiralt beadaadfl imige engt &ty tALUMISEON PRACISR -air  gap
formed between a | eading end of the 30 10 March 2005 magnetic head and a
| eadi ng ensbrfedum niiyndewhgomtiisen pegsible 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 circumferential face of the rotary drum, the

magnetic head having a smooth flat face which extends
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a wdth smaller than that of another air gap forned between a trailing end
of the magnetic head and a trailing end of the w ndow portion, and the
recording and/or playback el ement for nmagnetically intdOfMarcmgOdth the
tape-type nmagnetic recording nmediumis disposed wthin a contact range
between the snmooth flat face and the tape-type magnetic recording .nmedium
Not only because the snooth flat face which acts to attract the tape-type

~_magnetic r'eCBéQ%QHdHEQSLé!Hl' StBOosi dieRRd rartiheli @adingh &f dehénrbhary
direction of rotation in the w ndow portion, but also because, when the
drum r ot at esjrurheanpt essupesiteduedi on ithe hewrgy gapcefifarentisbr swheth on

the leading side.is greater than the pressure_reduction in the aif gap of
a greater 'vmqiﬁtri:acﬁ?et%e £oomy | Fhﬁ s‘?‘ﬂ%?l?th%lrcﬂg%\lf(e%?%nagt tfraacceti % I%éﬁs of
the tape-typevmBgnetitm " 86ORdINighTedingm ahbhapt efi hewarshd henosiErot Byf | at

face positioned™on the inner circunferential side retracted fromthe
out er circurdfodragmitonal off atkeofrotheyr sty alrdiniss oppotsedi syt atled toprehe

trailing side with respect to the center by the.jnertia of the tape-type
magnetic redoff n’ﬁag%g?ﬁmrﬁ&torl nﬂorrﬁ%‘gl% the #fe“é]dﬁijn%aa]sjr%e?nﬁﬁﬁﬁ\%ﬁiel e,
since.the sr@cgl,p fdipt f _ogégéyem gnetd c f}@@@r@i(ﬁgndﬁeggﬁﬂenghgul arly to
‘a dianmetrical 31 10 Marc 20(}/ direction of the rotary drum when the
rotary drumrectraties;, drie csnootdyddat 4 omeerddvainsessed aitlangeat rahge
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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direction to the rotary drum whereupon an air flowis fornmed in the
‘tangential direction on the snooth flat face. The air flow flows along a
narrow path defined by the snooth flat face and the tapk-Mgpk206gnetic
recording medium having approached the snmooth flat face by the attraction
descri bed 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 gradual ly
approaches the snooth flat face, and in accordance with the displacenent
of the peak to the | eading side described above, the tape-type magnetic

recordi ng medium contact rincipall it ortiqn.0 h flat
face on tWégpéééFnBeéﬂdénaﬁgh F%égaﬁtngﬁP e%§%n$g?ae C%ﬁgggﬁggﬁﬁﬁ, t he

tape-type nmagnetic recordi ng medi um _contacts mﬁth a_contact: pressure W th
the recor @ mgdtingrad Lgraybatk tBRENBAL 2BPERESed 8n9FRe "Siwoth 1 at face.
In this manner, the tape-type nmagnetic recordLnghne ium, can be contacted
with the betoeding Amafidingl gpBack tBFeRBAPekithP§28urPEbPe cont act
pressure only by the pressure reduction effect of the air flow generated
nat ur al' | y traiithagt ende offetbesiipdpdr pappierng 288msHes6RFCEI 116 March 2005
force. Consequently, recording or playback can be perfornmed while
suppr essi agd/abr pieghack themeapefbypwagnagiceildyr éasedifygiRrgd¥dm®and t he
magneti c head. . . .

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 side, 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 displaced 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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Further, since the position at which the tape-type magnetic recording

medi umis spaced away fromthe smooth flat face after the contact with the
latter is displaced on the |leading side by the di spl acetfeMaradf2006e peak to
t he | eadi ng side descri bed 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 |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 nedium can pass
by the trailing end of the wi ndow wi t hout coIIiding or contacting with the

l'atter. Consequently, otherw se SSIb| type nmagnetic

recor di ng eER Ut RANC betBF e’\’/%'fﬁlé‘ﬂ Iflf'fna ‘?fh g %%#‘{Pg %gﬁetl ¢ head

mechani snms descri bed above, the face élon oppoesi ng to thg %9pe- type
magneti c recorteng weei SRYNEY DAY orifed F9BRPEES shot ht ace having a

curvature nore noderate than that of the rotary drun1and avi n
tangent i al didéciebon obo athé ebetazy HAEN poEReT 8P PR RoF TNt ﬂweigends
perpendicularly to a diametrical direction of the rotary 33 10 March 2005
drum In thermet aty tegnetigenebal nbchant Sop @ﬁn%@easm?%hﬁeﬁ%?ﬁl di rection
‘| east at one position of the snpboth curved face extends perpendlcularly

to a di anpidé calThb rasiot ifdowoff liowe rdtoagy admanren mth fdefined 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 tb the pressure reduction

efféct, the tapé-type magnetic recording medium gradually

approaches the smooth flét face, and in accordance with

the disﬁlacement 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/of 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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formed in the sanme direction as the advancing direction of the magnetic
head on-the snmooth curved face. The air flow flows along a narrow path
defined by the tape-type magnetic recordi ng nedi um and thdagm200h curved
face of a noderate curvature of the magnetic head. As a result, pressure
reduction in accordance with the Bernoulli's theoremoccurs with the air
flow, and by the pressure reduction effect, contact of the tape-type
magnetic recording mediumwi th the recording and/or playback elenent can
be assured. In summary, the follow ng advantages can be achieved by the
exanpl e enbodi ments of the present invention. 1. Since a synergetic effect
i s achieved th I e kAot goehbic& tapebks attracted
toward t%grﬁﬁhd ﬁnghﬁg%?g%€gb§$?ﬁgegﬁgngglggogfiguration or by an effect
by the configuration erein._t i j td hetyact ed
posi'tion £’r?§%t°ﬁ§‘esde5“5‘\r%gestsél gr%\%ﬁgr% | r#bt%:nae gjr%esds%?'g%r %ﬁt itgi%;r effect by an

air stream generated naturally .on the face of t en the head
rot at es i?aﬁpﬁﬂﬂfng§ﬁﬁgé&§eWFFQWWD%é%ﬂéhﬁ qﬁﬂ?%ﬂ‘?éﬁ%ﬁ%h34 10 March 2005

magnetic head with the head, a sufficiently |low conta [ eSS to the
‘head: whi ch does ABFtR&Ye ﬁh?cﬁrBBFeHPFéFloﬁa&ﬁe?ﬁ&cbeggﬁd?ﬁggog§gFayback

can be obtained stably. 2_ Various probl ens arisin% froq}abrasi%n of the
‘head magnetic recording medium 1s spaced away from the smooth

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 gép 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 tco the tape-type magnetic
recording medium can be preventgd.

In any of the rotary magnetic head mechanisms
described above, the face portion opposiqg to the tape-
type magnetic recording medium may be formed from a
smooth curved face having a curvature more méderate 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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can be solved, and a long life can be assured for the head. 3. Increase 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 b#) Medhc&®d5as nuch,
and consequently, recording/playback of a high sensitivity and a high
density can be anticipated. 5. The head can be forned in a reduced size. 6.
A head of the contact.type wherein the magnetic tape and the head contact

- Wi th each otdhwm.suclHrasthé orrodeanpl BagnahidéRheead neclha@Minhead nafe t he

magnet o-r esi st ance .effect type (or netic flux response type) wherein a
magneti ¢ figﬂq$eygﬂfétigﬁr%ﬁggo?eéﬁ?gﬁgﬁsﬁed?5n1%%ﬁllﬂ?ﬁ&éﬁé%keﬁfmﬁF%ea_very
smal | gap depibiAkl Brys of r-LRINGkendes! Peatendaidacisan be applied
for recording or playback of a tape-type nagneti ¢ recording medium The

above and otlhemetbjfeeafsdifreatupes odndhaduwartayesirain,t ey priaseftow nient i on

wi |l becone apparent fromthe follow ng description and the_appended
clainms, 35 fOECH™0BBSt SRBRF iH TFH ARt #8n Tt RIS FabnPaksFhyen

S i L R S
per spect i ve fuicew ffowrardlafgaa narrow path defined by the tape-type
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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rotary nmagnetic head mechanismto which the present invention is applied,
FIG 2 is a schematic view showing a configuration of a nagnetic head 1
~shown in FIG 1; FIG 3 is a viewas viewed in the directdMarchi298bcated by
an arrow mark Ain FIG 2; FIG 4 is a viewas viewed in the direction

i ndi cated by another arrow mark Bin FIG 2; FIGS. 5 and 6 are schematic
views illustrating different stages of an experinent perforned before the"
configuration of the rotary magnetic head nmechanismof FIG 1 is reached;
FIG 7 is a schematic viewillustrating a configuration and a principle bf
t he magnetic head showmn in FIG | in nore detail; FIG 8 is a schematic

. vView show ng another rotar etic he qg@cr& j t i t resent
i ln?/enil opf‘laﬁnf%@ﬂl : dihéac'ﬁd é”é%b % Erheai%%a | ?és}lt}rpdilg)a}rl?ﬁq%%%evpew
illustrating uidic .interference between a.snpoth fl f f.a
megnetic FFERFUSHROW? itReFING2 % hid 9% e R é%lof&ae?ng ffa&)rschematti c
Vi ew showing a further rotary magnetic head nechani.smto whi.ch the present
i'nvent i on mawredpld edcomdGngl PY Pl xRamtae bpf'erngt@&ﬂe\fie &y ¥showi ng a

2. Various procblems arising from abrasion of the head
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 contqct 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 recording or
playback of a tape-type magnetic recording gedium.

The above and other objects, features and
adVéntages ofrthe present invention will become apparent

from the following description and the appended claims,
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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 viewas viewed in the direction indicated tyMarebt2066 arrow
mark Bin FIG 11. DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring to
FIG. 1, there is shown a rotary nmagnetic head nmechanismto which the
present invention is applied. The rotary magnetic. head nmechani sm RHAL"
includes a rotary drum DR and a fixed drum DF of a cylindrical
configuration having a substantially equal dianmeter and each having a
cylindrical face.. The rotary drum DR and the fixed drum DF are di sposed
coaxially with and in the .proxim.ty.of each ather s . e end edge
of the cyHFRFE ilCalc oI o The ne(h atif &cucrﬁwngﬁélgohégggtﬁg%;sdgg of the
cylindrical face of the fixed drumDF are o o%ed 3% 10 Narch 2005 to each
ot her. Thehistady ke BRR oF &1@&%%@@&?&% YardmeSwWhiS S TCRE < i xed drum
DF is a lower drumfixed to a chassis or a frame. The rotary drum DR has a
cylindri cayrbodys .rot atable around the axis as an outer circunferential
face and is rotated at a predeterm ned high velocity by a driving

mechani sm not shown. A plurality of windows WD are fornmed as concave
recesses at predetermned positions of a |ower portion of the outer

ci rcunf er eRIiEd DiESOR IGT IOhe - OFOTHB/ 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 mark A in FIG. Z2;

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;

36



drumDR, and a flat head FHL is fitted in each of the wndows WD. It is to
be noted that, in order to facilitate illustration, only one wi ndow WD and
one flat head FH1 are shown in FIG 1. A magnetic tape NMMash&005ape-type
magneti c recording mediumis wapped on part of the outer circunferential
face of the rotary drumDR as seen in FIG 1. Mre particularly, the
magnetic tape MI is wapped on the outer circunferential face of the
rotary drum DR such that it is wapped, for exanple, over an
approximately half circunference of the rotary drum DR upon rotation of

- .the rotary drumDR while it is not wapped over the other half

circunference of the rotary drum DR and the rogziké dl’l,ém DRf u\/%%ci n a
state rel eased fFriGm thé SmagAeGoC G 4r Visy 1 FER 2885 "REFEFFing to
FIGS. 1to 4, the flat head FHI has a  shape of a substantially rectangul ar
par al | el epipesk tarentRP iRy e reteakt ot 3f s iTad YA, @ di st ance

dstl toward the center of rotation of the rotary drumDR from the
posi tion dieddheslwwmom I Gt He osia imreRttiheaRfier circunferential face
of the rotary drumDR) The flat head FHL has a face portion for opposing
to or contacti ngFIw.t hot he magodkna tiapeiMP shevingdi i artpernterferes with
t he opposi ng magnetic tape MI. The face portion of the flat head FHL is
formed as rotary 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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~a flat face, and the tangential direction at [east at one position at
which the facial portion opposes to or contacts with the magnetic tape MI =
extends perpendicularly to a dianmetrical direction of tHWeMashaP)5 drum DR ?
I'n the present enbodinment, the face of the face portionis forned as a |
smooth flat face PLI finished snmoothly. Accordingly, all portions of the
snooth flat face PL1 do not project dianetrically outwardly fromthe
di anetrical position of the window W, that is, fromthe outer '
circunferential 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 wipdaweMDstfbEt hefhe atot£agtdiie Dk nensi oroof taliee fuppehead 39 10
March 2005 FH in its advancing direction is set a little snmaller than the
di mensi O”ggﬁnt DgivENdRY YD.iR hRemsareidi kecbiver. drdd Aikedukb, aa pair of
channel s | and Ch2l each in the formof an air gap are formed between
t he opposile smgeorfgc?%a§EL and SF2 of the flat head FH1 and the opposing

H S51
opposite Ena°faces o e w ndow WD, respectively. Particularly in the

present enbodi e Lhe w dglp%gﬁ%gengmm%fm%@uomam

advarcing di recti on " and ¥ he _ of the channel Ch2l are set
equa toaggggdog gréxIQeaglg% Q%%%rFQErhﬁmEQEQEQiBEOﬁhéenﬁﬂaeﬁgc

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 ﬁR moves in a state released

- from the magnetic tape MT.
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mat eri al such as ferrite, Cendust or anorphous alloy and a substrate
‘material of ceramcs or the like. A head elenent HEl serving as a recording
and/ or pl ayback el enent for magnetically interfering w t1e Méreh 2@gnet i c
tape MI is disposed at a position on the snooth flat face PL1 of the flat
head FH1 on the trailing side wth respect to the center in the advancing
~direction such that it does not project fromthe snmooth flat face PLL.
When the rotary drum DR rotates at a drumlinear velocity Vd in a
predeterm ned direction, the head elenent HEL contacts with a nagnetic
face not shown of the magnetic tape MI, which is attracted to the snooth
flat face PL1, to neticall cord ar ,pl a n r rch 2005
fromthe nagnetigeggg§18? ?ﬁe¥%%§he§i58t§be%%# ?E?gug%aengg%e%?gwg
interference. The head _elenment HEl is fornmed as _.a re the flat
hoad FHI G565e Pé: Rorai e i b ST G gRar Ch Padad o |

- Meanwhile, the fixed drum DF has a lead Ld forned thereqn ford%%qtrolling
the runni Bgsparh et e bragiad A1amgid Wik droWy i3t B 12 fife SYagnet i ¢
tape. M is wapped on the fixed drum DF such that it extends al ong the

| ead Ld oftotdaedf ithed cegviem D &t ta thoad &ferthien @ tafgl &7 &fe I nders of
the rotary drumDR and the fixed drum DF. Further, the nagnetic tape Ml
is acted upenpogiaitb@nsiforthks Wwiytdpw 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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tensi on control nechani smnot shown and is advanced at a nmagnetic tape
li-near velocity Vm by rotation of the rotary drum DR such that it is
magnetically recorded/ played back in a helical scanning nethod by the

head el ement HE1l upon rotation of the rotary drum DR Siticiatch@0Db near

velocity of the outer <circunferential face of the rotary drum DR upon
rotation of the rotary drumDR is Vvd, also the snmooth flat face PL1 of

the flat head FH1 noves substantially at the linear velocity Vd. The

- magnetic tape MI advances in the sanme direction but at the linear velocity
"Vmt lower than the linear velocity Vd. The difference between the 41 10

March 2005 vel ocities (vector diff e) .l u [ city of the
snoot h fIEﬁlféﬂelﬁﬁlaﬂﬁFﬁcfggpeéfeggﬁpﬁehﬁagﬁgt?09§%§g% %#?Y?%Qis to be

noted that, while the foregoi descripti rel a he. ( i guration
whi ch i nckhaestie Sifgns? %téggtthﬁq ‘ﬁhﬁ“& %?n%ﬁ% %?ﬂ%dgﬁ$§€$%§#disposed

bel ow the rotary drum DR, the present invention ca applied . not only to
the_confi@aratréﬁuﬂﬁstad@§éFiBédCBGPne&Fsggﬁé anﬁagﬁgﬁiSaﬁgaann%gﬁanisn1of
‘anot her ~ configuration which includes three or nore drung as .éepresented
by a magnébiw héadnnedlagieempsr £REMGEJIBEEYEEPURPROPRPPEATEYPE“SFurt her,

the feeding direction of the magnetic tape MI nay be opposite to a
di recti onfanewhseh 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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the linear velocity of the magnetic tape MI on the outer circunferential.
face of the rotary drum DR is exhibited. Now, operation of the rotary
magneti ¢ head nechanism RHAL is described with reference to FIGS. 1 to
First, formation of an air filmis described. In a no-| oHtiMachtZ80fher ei n
the magnetic tape MIis not wapped on the rotary drum DR, when the rotary
drum DR rotates, an air layer, that is, an air film is formed on the
outer circunferential face of the rotary drum DR which noves at the linear
wvelocity Vd and also on the 42 10 March 2005 face portion of the flat head
FHL1, that is, the smooth flat face PL1, which noves at the substantially
equal - linear velocit d. en t t .ap i air film
i's forrredq:lil‘:’g‘ot i fr‘l‘?@%s%rlfca%h ot Ott}ﬁetrﬂ%ggl% tn%'grl%t gtgglgl\/#%m%?gﬁu%gves at the
linear velocity Vnt. The air fil ntioned haye t hi ckne in.a nornmnal
di r ect i onMePRELAE 4P LRISGG Sy 6 efﬁgagi ?fﬁgﬁ?}é’slﬁlﬁ% o't h’ggr@%% eEPS |
circunferential face of the rotary drum DR wWth respect to.the rgotary drum
DR is zere. hagdoganghere ienifd dth&egior FifY mees 1 TPt S4PFPLEyeF 8f a smal |
thi ckness which contacts with the outer circunferential face of the rotary
drum DR npwéscapla lbifnamgngdliscilducdd@®®- or close to that of the surface
of the rotary drum DR However, a second air layer formed on the first air
| ayer in the samgeapwhilkm thanbixRéeprvnelF|heara 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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velocity of the first air layer due to the viscosity of the air and thus
noves. at a linear velocity lower than that of the first air layer. This
signifies that a relative velocity as measured fromthe outer
circunferential face appears. Accordingly, the second ait0Mpeghad006s del ayed
by an anpbunt corresponding to the relative velocity. Simlarly, the

absol ute val ue of such a relative velocity as described above successively
increases with 43 10 March 2005 third and succeeding air |ayers of a small

t hi ckness, and accordingly, the delay nentioned above successively

i ncreases. Thus, the absolute value of the relative velocity of an nth air

| ayer of a smal| thickness in the sane air fil i_spl.ace . .fromthe
outer ci MaAkAErEMRT al VI 3}1 r{kﬁéeﬁl&e rﬁsdraur%ugﬁ%g?ﬁilglﬁt geggét'ﬁé&i num

‘val ue, and the air filmdisappears at g | ocation_ at i ch thetabsolute
val ue of tdfe thg @narth dlsd tJ{f)“iE‘s PLdqiitlt §eRE“apsa ('€ VAFGE of the

i near velocity of the first thin air layer. At the location, the air is
envi ronmertaale #MT. whose |inear velocity is zero, that is, stationary air.
Here, the state of the air layers in the air film successively changes
froma |am nar flewisegioohensatetothehe whiée Eheciofeyertyal face of the
rotary drumDR in which lamnar air flows are forned to an eddy fl ow
region description 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
N .

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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in which eddy flows are forned as the distance fromeach end face of the
rotary drum DR i ncreases. As described hereinabove, the rotary drum DR
noves in an open or released state (no-load state), in which it does not
oppose to the magnetic tape MI, over an extent correspolftMaghtZ2808ne hal f
circunference of rotation thereof while an air filmis fornmed on the outer
~circunferential face thereof. Then, in the other extent 44 10 March 2005 of
t he succeeding one half circunference of rotation, the rotary drumDR is
opposed to the magnetic tape MI wrapped thereon. Meanwhile, since also the
- magnetic tape MI noves at the linear velocity Vm, an air filmis forned

on the surface of the nagnetigc tape ) w,, .oper.ati of t rotary :
" magnet i ¢ hearr PREHEGT b %% Nrrer ela%g Frfggne “a(% tlzfpeqzlr\i)ﬂe issmovt\%retelllpp'ed on the
outer circunferential face of the rotary drumDR rqtatinqﬁat a high speed
i s descri bet TheceeRjret i idp&avie swf i i@ it alde’ 1S9védr  vel ocity

Vm is acted upon by the tension Ts exerted by a tension arm.and so forth
not shown bimeadedelbreitie YapeWheakshgpmgoaetirntareotfehfi 6f9r ABtary
head, the tension is set to a high Ilevel to conpulsorily press a nmagnetic
t ape Ml agaimstian hisad sones als bercditeacted agde lof Hdie FegdeH¥swever, the
rotary magnetic head nechani sm RHAL1 of _

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 layver 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 lowexr 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 absolute value of such a relative

velocity as described above successively increases with
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the present enbodi nent applies a suitable tension Ts to the nagnetic tape
MI wi t hout conpul sorily pressing the nagnetic tape MI. against the head so
as to be contacted w th the head. Consequently, a suitable |load is applied
to the rotary drum DR. Wien the magnetic tape MI is w apftMash 408 out er
circunferential face of the rotary drum DR, fluidic 45 10 March 2005
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 the square, and p

s the sPegile @I UIE Aadld add 1840 bor NPLELINAN tdhG falential term

is omtte expressi on above. e air filmftornmed on the outer

circunferential ., face of t rotary drum and the. aiJ..fJ formed on the
surf ace ofa?q%rqﬂbqal]éf’i e Y v i é‘}ée/n%ln? %%%vﬁ‘%"he esglc%caé%stlh‘}eelrlrpv\hen the outer
circunferential face of the rotary _drum DR and thgﬁn& TeELc tape MI are
opposed t OIS Gt heFPES t KEE GPSAIPES XA VFi Ph iy Pﬁg 2°AeW aver age

| inear velocity between the linear velocity Vd and th | i near velocity Vnt
i s produceteisstiviserPt & mddhétic Y33RF Mr aoe?“i?&lactthe‘&?ﬁ?ﬁ&r? Byt t%&

predeterm ned tension and the
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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outer circunferential face of the rotary drumDR and is observed as an air
streamor air flow which flows along a path defined by and between the
outer circunferential face of the rotary drum DR and the magnetic tape MI
The linear velocity of the united air filmas neasured fibMarchZ80kagnetic
tape MI is higher than the linear velocity 46 10 March 2005 Vnt. However,
since the outer circunferential face of the rotary drumDR is finished
“wWith surface roughness rougher than that of the head in order to elimnate
clinging of the magnetic tape MI and nmake the nmagnetic tape MI float from
‘the outer circunferential face of the rotary drum DR, an eddy current
state is liable to be caused by thg out er circunferentLgLifgcetﬂg t he
rotary dr@fh BRe PHGSSeRRDAr OPE ReddnSd EHRE SFRBCEnPEBCEF FEP I m TS for med
fromimagi nary masses of air, ‘the directions of velocities of .tge air -
masses ar &o#ipvedanh PRoASoRBPAAGENEP &HE BRENHLSpEAREAMT CBheRBEENt Iy, an
increase of the kinetic energy termin the Bernoulli's theoremis
suppr essettheardn-al so the drop of the pressure term that is, the
conpression reduction effect, is decreased when conpared with the pressure
reducti on on t heMbaachibee' shinch a5so htheimdnerigesre BEU.m%eR Flesul t,
the outer <circunferential face of the rotary drum DR can slidably nove
free fromceki ngnegrofrelheimpgNati cahapérMfiim as Scamedwher e t he magnetic
tape MI being acted upon by

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 be 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.

Whén the magnetic tape MT is wrapped on the outer

circumferential face of the rotary drum DR, fluidic
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the predeterm ned tension floats across the air stream Now, operation of

t he channels Chll and Ch21 is described. The channel Chll is provided to
control the locus of the magnetic tape MI and operates, for exanple,. in
47 10 March 2005 such a manner as described below. |t is!GMaish298bed t hat
al so ‘the channel Ch2| operates substantially simlarly. The channel Chll in
the formof an air gap between the rotary drumDR and the flat head FHl is
formed such that it extends perpendicularly to the streamline of an air
fl ow 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 drumDR rotates, since the channel Chil npves at a high
speed Wi t hi nespeetertae stmtdomamne B odmiht akcapr dinghépe thRe
environnental air is observed fromthe inside of the channel Chll,

-~ conver sel yp@rdtv gl ispeathdd o ofwiiher ienvd ronimenielle difr qeasesy ity oa
substantially rectangular direction on the outer side of an opening of the
channel QdlenSiqged he whanneleddd)l, fitarssuna olarrlewkdnesal |~ path, a
negative pressure (AP) is produced in accordance wth the Venturi effect

and reduces, g, RIEFSUE drbddifre dranAl L lis Hixedr esaiiseiseduction is
caused because " the air in the channel Chil is sucked out. Here,

irrespectiyg, of whetdefs the channel Chil is configured

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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such that it is closed or open at the bottomthereof or is. partly open at
an internediate wall to the bottomthereof, the pressure reduction occurs

al t hough the nagnitude of it may be different. This arises fromthe 48 10
Mar ch 2005 presence of a resistance to and a tine del ay 1thMaisd2§ps
transm ssi on between air nmasses, and production of such a |ocal pressure
gradient is a. phenonenon common to fluids in the formof gas. The air flow
around the channel Chil in the formof an air gap which is in a state of

hi gh speed rotation is nuch conplicated because of production of eddy
currents and so forth even in a steady state. However, if the air flowis

grasped in_a nacroscopi ¢ _point Sf vhgw& %qe%uk%erkﬁtggTskgﬁée?ftPﬁ% a flow
of the ai r"®uck88Y§It as S 4ESc i Fed above *F6iis “a°Fow path al ong t he end
face of the channel Chil, and is sucked out fromthe h%nneEOChgg whi |l e
envi ronmerfta Y 5w it o dcldtt 95D csrjrhrr#‘?eqe TR R0 d g “d Eent r al
portion of the opening of the channel Chll at which the pass‘rgsistance i's
conpar at i vidtan |tgie tarmf ttie digadkricgh @ I8t we Pt RS (1 129188 8dy negat i ve
pressure. The negative pressure to be forned relies principally upon the
width of ttte atearmeeticCHidpd M7 tand magdes Ul maee tige thPfe ¥ FEP8&ity of the
air flow which flows past the outside of the opening of the channel Chi
" 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 directions of velocities of
the air masses are different from one another and are
‘.dispersed. Consequently, an increase of the kinetic
energy term in the Bernoulli’s theorem is suppressed, and
also the drop of the pressure term, that is, the
éompression reduction effect, is decreased when compared
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 the 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
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is fixed. In other words, where the air flow has an equal |inear velocity,
t he absol ute value of the negative pressure fornmed in a channel having a
conparatively small 49 10 March 2005 width is higher than the absol ute

val ue of the negative .pressure formed in another. chantftMarh0Rg a
conparatively great width. Accordingly, the width of the channel Chil can
be designed so that the negative pressure to be produced in accordance
with the Bernoulli's theoremmay have a predeterm ned value. This
simlarly applies also to the channel Ch2l1. Wien the negative pressure is
formed in the channel Chit or Ch2l1 as described above., the nagnetic tape

MI - passin t he channel |1 _.qr 21 is atiragt . nel side
?nd thﬁ I > t%érfaéﬂ?e]ii sa%ed%sr .edcg)ceg:l(?rwdi n%%y?gtﬁg #%cﬁép%? 1fct%gprnagneti c
ape can be controlled hy the channel M__and 2| .there to control
the advancdify I'FUSHBmHe g &R AHe W%gttgn%tlﬁégé}nﬁaif“ﬁ?f#%'face PL1.
Now, flui-dic interference and nagnetic interference L between the snooth

flat face PL1 an@hehehpagrdt CBliape Mre APEMJRECRR DRET FFRHFTYTMis
formed on the snooth flat face PL2. of the flat head FH which noves at a
vel ocity nger nagamheldimdst arsl ddie N dvddaRdehée APrmeRl AFFR formed on
- the surface of the magnetic tape MI which noves at the

that it extends perpendicularly to the stream line of an

air flow produced upon rotation of the rotary drum DR,
and ope:ation of the channel Chll is described in
accordance with operation of a Ventufi 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

thergof, the pressure reduction occurs although the

magnitude of it may be different. This arises from the
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| i near velocity Vnt. The air filnms are united wth each other when the
-snooth flat face PL1 and the magnetic tape 50 10 March 2005. Mr appr oach
and are opposed to each other. The resulting filmis observed as an air
streamwhich flows along a narrow flow path formed bet webH2©A&08%pot h f1 at
face PL1 and the magnetic tape MI. Further, since the snooth flat face
PL1 is fornmed, for exanple, by mrror surface finish so that it may have a
-lI'ow surface roughness. Therefore, the linear velocity of the air stream as
measured from the magnetic tape MI is sufficiently higher than the I|inear
velocity Vnt, resulting in increase of the kinetic energy termof the

Ber noul | i pﬁ:éé@f&'@rﬂﬂ/@ 1@ g1eAUGIdY M@ ndPhessHee ket ihhahekgy i ncreasing
the pressure reduction effect. As a result, the smooth flat face PL1

effecti ve'%a%tgnflascstl%nt @%Wtalﬁ briaRe M taadag%e\agt@eneaﬁeg&bﬂeacont act
.state as seen in FIG 4. Here, since the magnetic face (not shown) of the

magnetic 1N[;Ergfys$*}e 400800 5 < O BALAEALAG SoHbA LherpypaLh T at

face PL1 i's nor e “roughly than e surface roughness o e snoot h
fl.at face .PL |n&grder to JRrevent clinging to the snooth' flat face PL1,
even though t oJMefifc 9%8pe M contacts with the smooth flat face PL1,

L1 does not cling Lo, {he,sooth, fhaf, fage PLe, By, 2 57qpo AGL] b of the

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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because of the snooth (the surface roughness is Iow) and 51 10 March 2005
flat configuration of the snmooth flat face PL1 as described above, the
approachi ng nagnetic tape MI further approaches al ong tﬂf ) tB flat face
PL1 and partly breaks the air streamuntil it is contac éﬂa&ﬁgw Phe

snooth flat face PL1. The contact pressure in this instance is based on a
fluid mechanical 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  conpul sory force for
the contact. Were the contact state is established in this manner,

magnetic interference free from.abrasiaqgn . .of .t g i e Ml by the
" head el emettdtELS (HARS S Thath g i@ Srog&l&redivr?gﬁﬁl ggbggltl?, ﬁle nggcut ed

~stably. FIGS. 5 and 6 il]ustrate diftﬁ%ﬁnt ﬁ%@ es of an ex rbgggt
conduct ed RERS Ut THAT ot ATFR T TREDENHSI AENE GEEEF Eeﬁ abbve is

reached. FIG 7 illustrates the confjguration and the gri ciple of the
present eamtrodi meithn Aecerdépngly. FhetﬂédFBlPsmfhﬁ,c%.%ﬁ%%é@gj'until t he
configuration of the present enbodi nrent and the configuration of the
present entroditeente irgmeadestr ithed  thiet Reageftdven®& SE§FEGE° B%to 7. FIG 5
illustrates a result of an experiment conducted while the flat head FH
di sposed igrdde-esi ndowccordance 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 locus of the magnetic tape MT to

the smooth flat face PL1.

Noﬁ, fluidic interference and magnetic interference
between the smooth flat face PL1 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 PLloand the magnetic tape
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52 10 March 2005 WD of the rotary drumDR is positioned at such a
retracted interior position that it cannot fluidically wth the magnetic
tape MI. In the configuration shown in FIG 5, the entire w ndow WD act ed
as a single channel or recess of a great width. Since tRMACREERP WD had a
great w dth, the negative pressure AP5 by the w ndow WD was | ow as
‘descri bed herei nabove, and consequently, it was observed that the
distortion of the attraction | ocus of the nagnetic tape MI when the
magnetic tape MI passes by the window WD was small. At this tine, it was
observed that, due to the rigidity and the inertia of the magnetic tape

b, the pagk Slo0L. 4ol SO tan Bl 1P M Apkidn bocUseappesis ot at a

centr al t at a portion on the trailing side

wth respect (o 2 ocentyal POTLL o ofs LNe GO Mol Lhengdyancing

‘direction. at~ hea ose center was pl'ace the center of
“the wi ndow WD was__noved toward t out er rcumc e si_de a

posi ti on dERHAEH tHE Rt %%56 eete\'ﬁae etﬁé“ g#ogéﬁ%f F&f e g%g PL and an
i magi nary outer cwcum‘erentlal face of the rotary drum little

smal | er, @nd the namnefdst HFamoMt-heFBEEER el PLORFeFRNLT ?Oté]blgél%tf t he

wi ndow WD to the. snmooth flat face PL was reduced a little and, besides the
fl at head ¢ sFLl 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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- 10 March 2005 was not fluidically inteferable with the magnetic tape MI as
. seen in FIG 6. In this instance, the inside of the mﬁndom/VD is
partitioned into two channels Chi' and Ch2' of a substantially equal w dth
by the flat head FH_ It is to be noted that, since the Wﬁ@@? 2' and
Ch2' are in a state internediate to the full-scale channels Chi and Ch2,
the pressure reductions (negative pressures) AP61 and AP62 were stil
insufficient and a sufficient attraction effect of the |ocus of the
magnetic tape MI was not obtained. However, an increased attraction effect
when conpared with that for the attraction | ocus descri bed herei nabove with
reference ¢l &nbiyesat Dhsaiivathe |dmowmsh firdthefacebeenved t hat the peak pk
of the distortion of the attraction |locus was formed on the trailing side

W th respegisdpitde £68¢d al tROrdg b Ldh i madndaw \Wapien Mrhe vadhanci ng
direction S|n1IarIy as described hereinabove. Meanwhile, it was observed

that, althaugh, 3 e]fdﬂgfnﬁﬁ@é drydad o d rfeac%wlhafnldabaE%QﬁePL it did

not exert a suc fect as yet because it was far fromt magneti c

‘tape MI. Thereafter, the sn&sdat tth tihe ifd alyd l}%%@e'é"'w‘é’%ﬁ thyrther noved to

‘the outer CiTcunterential rotary DR to further decrease

the dIStance dég P4é€1%£%gwgldgooéhe contact 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 is 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
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bet ween the snooth flat face FL and the inaginary circunferential face,

- that is, to further reduce the interior distance fromthe outer _
circunferential edge of the window Wb to the snooth flat face Pb as seen
in FIG 7. Consequently, the full-scale channels Chi angodﬂ%mh\%@ ® 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 filmfornmed on the surface of the magnetic tape.MI, that is, an air

filmon the,surface ;ofalieq/mANeh oo apet Modiy i\ alcif he | near vel oci ty

vnt, to forma Gnited air stream owed along a narrow flow path

formed between the.magnetic_tape. n € « st f : RL. Thus, it
was conf i rﬁﬁ'dr?ﬁg?dtﬁgpe% h (?%1€g%xg %ﬁggvalst cont athlCt eédla&vxjn'({]h thle}srmoth f1at
face PL by pressure reduction caused he uni_ted _air str s
accordancew?z\ﬁ]flht]?ﬁem%’ﬂ%‘b’tﬁI?a%et“ﬁ']éOréﬁ%/tl tcﬁélfﬁﬁr‘fﬁgrt,logcggl;%g:nnglﬂto t he
configuration shown in FIG 7, the contact_ of the magnetic taéale MI with

t he snoot hF¥fat5f akle FENELre eat1dy ¥ i“?/%e%taa?geas?ld‘aé]ﬁ CHIREY o he first
stage, the magnetic tape MIis_ _.attracted toward the snogth flat face PL
at the ratheeess ab Mgetr 2005t erSigc ot heeiiaePEdWhodREi 8n9BF24 negati ve

pressure
: ‘width, the negative pressure AP5 by the window WD 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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effect of a channel, and then in the second stage, an air filmforned on
the snooth flat face PL attracts the nagnetic tape MI havi ng been
attracted toward the snmooth flat face PL to contact the gn .c_tape MM
with the snooth flat face. PL. In this instance, sincelgﬂg ﬁﬁéhéﬁic t ape
MI' can approach the snmooth 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  MI 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 confi i i I rJ iRt : e ¢ ;ef t he

ef f ect ofq#%g%kﬁ?ggu?fgg%ﬂgﬁé%fhéﬁ%?kggfhg%i?hgygzggggbeéﬁaggﬁ%sﬂ?ealized.
The advant.age descri ahove_wi || .be,apparent, r. , I the short

| ead di st &rice % &6 gg%dqﬁdtﬁnaLLﬁgnéng?%?gﬁbetégtf?gﬁ%%ﬁggtt%é a magnetic
tape i s obtained w th a conventianal configuration t ,a_rqt , drum does
not have &@Seihdl Rav RS Sk GFFﬁgtg@tF§ﬁnn§EE gginDSPﬁ %&ét face is
provi ded not at a rather .interior pasition but gn an outer circunferenti al
face of (e & SrReyadhtdml 1y6 equed MR ByoshenélabghetfcFHape MFE Tont act s

with the snooth flat face PL over a contact range whi ch depends  upon
vari ous 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 4L7
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forces acting upon the nmagnetic tape MI, and while the 'nmagnetic tape Ml
remains in contact with the snooth flat face PL, the nagnetic tape Ml
contacts and magnetically interferes with the head ele : ef f ect.
recor di ng/ pl ayback. Although it is shown in FIG 7 that %Maertﬁég% el enent
HEI is provided on the trailing side wth respect to the center of the
snooth flat face PLI simlarly as in FIGS. | to 3, it is only required

. that the head el enent HE be di sposed within such a contact range of the

-magnetic. tape MI as described above, and this provides flexible

adaptability to various operation conditions. Further, only if the head

el ement H%etwee%p%l I%%%%ﬂﬂ %H%Q %g%ecgptgﬁh Eﬂ@ggmabEnH§¥ be di sposed

ot herwi se,” Tor at a substantially central position of the snooth

flat face PL. Slnce the synergetic. effec f f e first stage.
and the effEGTdFIERE éc%ﬁ& St;égtbisal%o %FEQEQ% ; ﬁ%gg ﬁg?urally by the

structure of the present enbod g reali zed onIX é ro%atlng t he
rotary dr&%teﬁﬁoﬁsd&§§€PFﬁe5rgﬁo§ PH CheS4 CONE SEE prBdsEHEcqh be
reduced to a very |ow | evel Accordln abrasion of the ,head el enent HE

is very | it @ingey @@n§€q&§ﬁt???°ﬁﬁe%éa§ §3ce Bh Rfir 8R®B06B head of a

magneti c induction type, that is, a head of a configuration which has a
head gap, FII€.afpl i enasaufetlheathel Bbhts ¢ © 13 Hedth Txth ¥ reduced

to as small _ _
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 péth 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
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as approxi mately several Am Consequently, such a deep margin as that of

t he. conventional configuration need not be presupposed, and therefore,
recordi ng/ pl ayback in the best conditions can be anticigg@edh%p t he
initial stage of use of the head and recording/playbacﬁ 'y éﬁ?
recording density can be anticipated. Further, the head itself can be
formed in a reduced size and have a long life. Furthernore, since the head
contact pressure is very low, also increase of the |life of a nmagnetic tape
.can be anticipated sinultaneously. At the trailing end of the contact range
of the magnetic tape MI with the smooth flat face PL, the bal ance between
the tension applied to the magnetic tape MI and the pressure reduction by

tap

an air filntahbes erergyranhed peehl bt PRNB¥L BAMFS2 F0%t . PAReTefBre, the
magnetic tape Ml is spaced away fromthe snooth flat face PL and passes
by the chaffiettChg andhehenlcompd €dephinotberseeprEuifadent?al®tace of the
rotary drum DR past the trailing edge of the wi ndow WD, whereafter it
further advaneesmedacwnatbéysnootihef havahesagPlizeerions of¢he air 58 10
March 2005 filmon the outer circunferential face of the rotary drum DR_
Si nce theppgakcpk efpthrTdeéioimmthesn odtthectadt tawardnthocemoethforned on
the trailing side in the

. 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 fla£ face PL and phe 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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advanci ng direction and consequently the contact range of the magnetic
tape MI on the snooth flat face PL is displaced to the trailing side with
respect to the center of the snooth flat face PL, mherenﬁﬁgcﬂgﬁpgion at
whi ch the bal ance between the pressure reduction by the air I'I'mand the
t ensi on descri bed above is lost is displaced to the trailing side, for
exanple, if the magnetic tape MI has a thick tape base, then the magnetic
tape MI nay possibly be brought into contact in a colliding fashion
(denoted by ctc in FIG 7) with the trailing edge of the channel Ch2, that
is, the trailing edge of the wi ndow WD. Therefore, where a nagnetic tape

of an ordinary type mpaheseiragaet ¢l ace talsel kilkh mAk pavbithulfaelky
superior in inpact resistance and abrasion resistance or whose bonding

agent for adhesion, of, & MAgNeIdC fAGk i idie dARGaPARR Sdifoar ticul arly

superior in property is used for the magnetic tape MI, preferably a

counterneasure for . .orevent net e tape ML {4 Qmibel ng,Aacted upon
by an inp TS T1aKer Wprr})ﬂo;%leeﬁ tillt%‘o |nclgn%ltﬁe such an irrplact upon the 59 10

e
March 2005 magnetic ta as j ust. described, .the iddgedge of the
wi ndow V\D“i‘?a‘%fg‘?)%l? oﬁ'ar%‘%)?‘d%emeaxélnsbllerf Cagsnf?atancete(J'I']gletﬁl héa}{/e?nééa CIe%gzcur vature as

seen in FIG 3. Were the edge has a curvature in ihis nner,,,.even if an
i npact occhite Rlre thr?ad‘i‘?egﬂect%tcapt@q\ﬂr D@‘gncadgtaﬁrtost eaé]tdtecrlnafgrn(rfg% aellly(rarpact .

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. Fu?ther, only if the head element HE 1is
positibﬁed 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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Anot her counterneasure is described in connection wth another enbodi nent
of the present invention. FIG 8 shows another rotary magnetic head
~-mechanism to which the present invention is applied. Relfo%élj ﬁ'% 6 FIG 8,
the rotary magnetic head nechani sm shown includes a rotary qr 9n havi ng
a cylindrical outer circunferential face and having a w ndow WD open on
the outer circunferential face. A flat head FHL of a size smaller than the
w ndow WD i s disposed at the center in the window WD. The wi dth of the
flat head FHL (sum of the dinensions indicated by reference characters b8
and b8') is smaller than the width of the w ndow WD (sum of the di nensions
i ndi cat ed tyad ef £renesymdtaradiehs eBoand/ @8’ )thatThes dismdressdomfa& i s t he
di stance between the trailing end of the window WD and the center of the
flat head Jilsi aneh s diHENSiH: aB' hdad tdhe diisd anea et weertide | eadi ng
- end of the window WD and the center of the flat head FH1. Therefore, a
pair of ghanpelsefdld mnd Gh2lgf @p@nualn Wdtheads ith tdhe drenm 60 10
March 2005 of an air gap are formed between the | eading and trailing ends
of the flat_ head FHl an he | i an i1 n i ndow WD,
e Ry e SRR, 4G

respect i véty. “Fie outer ace rotary drum.DRis
rotated atmaar {nedaest etrhngtneoq:' ltlh%e%_ron\{ﬁén%o%lv%olnr}i%uration 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 can 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 fu:therr

advances rearwardly in the advancing direction on the air
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tangential direction with a nagnetic tape MI partially wapped thereon,

and also the flat head FHL advances in a predeterm ned advanci ng direction

by the rotation of the outer circunferential face of th%rﬁ%%ﬁgﬁogrU”‘DR
nove

The flat head FHL has a snmooth flat face PL1 which is y 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 HEl di sposed on
the trailing side in the advancing direction with respect to the center
on the snooth flat face PL1 and functioning as a recording and/or playback
el ement such that it contacts wth the nagnetic tape MI to magnetically

interfere amth | ¢LaRe ML L igeedbe dt keaskoeaeyolruacor ding
and playbgggﬁ‘fﬁbqﬁgggqg%%n%ﬁt HEL ig cénfigured such that the Ilength b8"

. thereof framthe |eading end thereof in the advancing direction is greater
t han t he thgth b8 thereof to the trailing end in the advancing direction

{b8 < b8 Accordingly, the head ele HEl i s 11 ope n the 61 10
March 2005 rear §?g%gmf¥% P%@%e%? ?gEF%% %%% E?Qgﬁ&%hggsﬁ%gth flat face
PL1. The snooth flat face PL1 extends petpendicylarly.tg . iLametrical

“di rect i on adftnagEiog: AP udr dm BRYESS °8 t%ﬁsﬁS?é 14e élggsﬁ?ighgdLB which is

rather retracted from .the outer circunferential face of the rotary drum
DR and advancing direction and consequently the contact range o

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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at which the magnetlc tape MI spaced away fromthe snooth 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 co ti th the
trailing edge. Since the snmooth flat face PL1 is di spo;@ﬁ?fﬁn%"@t’ spl aced
relationship in this manner, the position dL8.indicating the depth of the
snmooth flat face PL1 is shallower than the position dL7 in the preceding
enbodi ment. Operation of the rotary nagnetic head nmechani smof the present
enbodi ment is described. Since the magnetic tape MI is displaced to the
outer circunference side by the snooth flat face PL1, the nmagnetic tape M

can pass Rpy@hethe tdpd Mo enthof dbecehpaag! tkb2draibhaigisigéher trailing
edge of the window WD, without contacting with the latter (denoted by nct

in FIG 8)fkhel, anena iR, Obe £hEnd@INELs CotaRS1 M 45 subsdgatially

simlar to that in the precedi ng enbodi nent described above, and therefore,

overl APl nga SES6r BLAR Ol d ey SR, 1, OF1 A L ol Al 110,52410 Wakoh 2005

avoi d redundan ust rat es UI dic interference between the

snoot h flat face of the tthea%ira i grpet C ﬁaﬂ%‘%%é‘tté? lﬁtsota,{}ye magneti c
I'c

head mechahi W 6 1He prese rrent an part arly illustrates

attraction and contact the ma net| cta the smoth flat face
PL]. of tHBPIFGHC HERf %I—Tl cfﬁ‘lbroes eactrrifp t2m PWnd M50

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 having a
window WD open on the outer circumferential face. A flat
head FH1 of a aize 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 and-the
center of the flat head Fﬁl. Therefore, a pair of

channels Chil and Ch21 of an equal width each in the form
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Al r which occupies a very small volune in the air ,which is present on the
snooth flat face PL1 is regarded as an imaginary mass, and such air nasses
as those denoted by reference characters a, d, e, f, h Hndagh2008v are
presuned as seen in FIG 9. Also such air nasses as those denoted by
reference characters ¢ and g in the air which is present on the nagnetic
tape MI are presuned. Transm ssion of force between adjacent air nasses,
for exanple, between the air nmasses d and e is acted upon by resistance
‘and involves sone delay in tinme. This characteristic is explained as
viscosity or viscous resistance of the air. Inter-nolecular attractive

force act %fbﬁﬁjW%% e W faces! ddeema Hatafarel krefiithg flat

head FH1L and air masSes which contact with the surface of the flat

head. FH1 Su%h t%fs‘lf ttri’l% ?ilra o esaﬁi Eeﬁl Sdn ’témgé %O%I\%.ercgﬂ ajﬂthraQ)litn attract the

air masses 10 e surface e snpoot 2005 flat face PLI. As

the snmooth flat face PL1 Vv also the ai.r., nmass a attracted to the
s in A

surface off%e® Y5 TSP Sfoves toget her, and when the air mmass
a cones to a posjtion indicated i

_ b a'.iT FIG% 9 an i ma ggar rair gap b
of a reduced preggﬁr8“F§rpFéaﬁE@56§FnFﬁ3 of PGPn8E ggsl?lonyo the air nass
a. The air gap b is filled up because it tagkes in the_ad'a%aq% %ir mass d
t her ear ou’d 1S rotated at a predetermined lanear veloclity V
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 flat face PLl.and fanctioning as
" a recording and/or playback elément such that it contacts
with the magnetic tape MT to magnetically interfere with
the magnetic tape MT to execute.at ieast one of recording
~and playback.
The head element HE1l is configured such that the
~length b8’ thereof from the leading end theraof in the
advancing direction is greater than the length b8 thereof

to the trailing end in the advancing direction (b8 < b8‘).

"~ Accordingly, the head element HE1 is positioned on the
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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 nass e therearound. Then, the air nassi®eMawbkZ80part of
the adjacent air mass f and part of the adjacent air mass h. Wile
generation of an air gap is successively propagated in this manner, the
reduced pressure state of the air gap gradually approaches the
environnmental pressure due to the |oss of energy, for exanple oscillation
of the air nmasses or tenperature rise, which occurs upon such propagati on,
and finally, generation of an air gap cones to an end. soon. The viscous
resi stancered Ve d16F £ abayeedts wnoaithercexpdanat i e ofmaith At ener gy
transm ssion efficiency as just described. An air filmis forned on the
surface ofgddhe gfpving snooth flat face PL1 in such a manner as described
above. 64 10 March 2005 It is recognized that the air filmnoves with a

velocity 1n FheTﬁ@vg&gm GhLeClihon 9f,1t he iRt BefbahdhiageaPhd tand has a
~velocity gradient based on the energy transm ssion efficiency in the

di rection Ofdit *Pn%thﬁc%(kh{ h?ig{er&q%qj _COLH dpd orgé%%gd(%/}g_ﬁ‘giﬂg Mid agtion such

that, as Eﬁhe el ght ™ | kness) increases, _ city decreases and, at
a certain %ng)lhstsea%lpa{tg'rats gqhslnict[k'%enssdlt%f x}hhiechalf xtel lthr rteQ:q:a%'tredf IfI | oses its

vel ocity e e rotary nmagnetic head ‘nmechani sm o he
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 magnétic.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

62




present enbodi nent, while the snmooth flat face PL1 is configured such that
an average tangential direction thereof coincides with the head advanci ng
direction, since very small concave and convex portionstiarchr2@8ent on the
surface of the snmooth flat face PL1 because of a limt to working of the
surface, the air mass a adjacent which a wall of the surface is present in
the advancing direction gives rise to formation of the air gap b as the
surface noves. On the other hand, the air masses s, t, u and w adjacent
which a wall of the surface is present on the trailing side in the
advancing direction are pushed by and nove together with the wall of the
snmoot h fl atvoiflacedddaapicgsent on the back thereof. Therefore, the air
masses s, t, u and w do not give rise to formation of an air gap.

Accordingly, notpakl 6f;ifsPRgEES @AuliRe 63010 ¥BLENCE0ROcRUE aLRe Of the
snooth flat face PL1 which has sonme concave and convex portions contribute

to, for MRt kRl 31 22ihchl L Ol Be.0f Dot Nyl cmlbgauliar foroe acts

~between the surface of the magnetic tape rmass adj acent the

surface of th netic t ML such . as t ai r._masses c,and in FIG 9
2o that FeTATY THOSELEc, MBRGheRHERs oD i B Praeane; TREMAGRL ¢ tape

M ot CORASRUenL Ll -0, 2001 LS. QTR 00 8o G Ot N RNt c

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 viséoSity 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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noves. A phenonenon whi ch appears when the nmagnetic tape Ml approaches the -
surface of the smooth flat face PL1 in the foregoing description is
explained in the followi ng manner. The nagnetic tape MHMQMaepRosed on the
magnetic substance side thereof to the snooth flat face PL1 of the head,
and since the magnetic substance is intentionally forned as a rough face
in order to prevent otherwi se possible clinging of the nagnetic tape MI to
the smooth flat face PLI of the head, it has very snmall concave and

convex portions and such air nasses as the air nasses ¢ and g are
attracted to the magneti c substance by inter- nolecular attractive force.

I f, for exgypl esaddep@@ r mass 66 10 March 2005 ¢ from anbng such air nasses
is taken into the air gap b of a reduced pressure state produced in such a

manner as descrijed;abqye qn, tﬂeagnée/ AW gieadide, ke magneti-c  substance
t

of the magnetic tape MI is attract o the smooth flat face PL1 of the

‘head. In this nenner. %%ﬁéﬁéﬂéftﬁgpﬁﬁﬁk 2 sofnﬁ@gré Al redmss d of the

cair filmdWe3He Shoo ace e an par e air mass ¢ of
e a7 i o phe TR, pe M e aozcezs' 4%, DL oduved
In the al;gosrgaglsong 101Id1tchaeteaé rbjl;lalx m on t he n&pnaer'{ Ifmafg%pneary 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 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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side thereby to attract the magnetic substance of the magnetic tape MI to
the snooth flat face PL1 of the head. Such phenonena appear at different

- opposing portions of the snooth flat face PL1 and the magngichooos ape M,
and consequently, the magnetic tape MI is attracted generally to the
smooth flat- face PL1 of the head and concave and convex portions of the
snmooth flat face PL1 and the magnetic tape MI are partially contacted

wi th each other. Such fluidic interference as described above is
.macroscopically explained as an effect by pressure reduction in accordance
with the Bernoulli's theorem Further, by the partial contact between the
concave afld denwexogoritzednsheft tte syiootiiiff atoviescerifhl agFel@ciarch 2005
and the magnetic tape MI, an average distance between the flat head FHL
and the nmagnehieC aldapecVhg fSimeattiaimed, thehismvcalhl dis tmdgreet PEli nt erference
between themto performrecording/playback. Further, in the present

enbodi menty;; ga haRYRE ke o cii RGU Glria@it dritp@head dns tapplenedgtyo the flat head FH1L
as can be seen apparently fromFI G 8, and accordingly, the head el enent

HEL is forned as «aiRead rgari cHas irSitHee dikecchiesabironnel nthgnbead gap is
di splaced to the trailing side, the head el enent HE1l can magnetically

interfere, with  40e 110008t ited ARG ME i$2RI ¥e EYEhN 8L cnt RBaGONLECL pressure
to the he&d &l enent ' _
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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HELl is described. Since the present enbodinent utilizes the contact of the
magnetic tape MI wwth the snooth flat face PL1 of the flat head FHl1 caused
by a pressure reduction effect in accordance with the BerowigichiZoss theorem
the contact pressure to the head elenment HE1 can be controlled to a
sufficiently low |l evel, and besides a contact pressure which has no
problemin terns of the magnetic induction effect can be obtained stably.
Accordingly, since it is not necessary, for exanple, to apply high tension
to the magnetic tape to conpulsorily press the nmagnetic tape to contact
with the head as in the conventional configuration, the head is abraded but

68 10 March 05 very.little. y frabl j:Si f.r brasi on of the
head can &% ﬁQ%régeg,erééﬁl@?%&:ﬁwéiﬁﬁigﬁgégﬂﬁ%?ggﬁ %?h%reased life of
t he head. Furthernore, since thgfload tQiLg? ma Qgth%m%%g% Ngfis | ow,
abrasi on &FFEVE RS SR DI e S et d o 1 the maiEtie °Fapé M can be
prevent ed, .t hereby achieving an increased Iife of the nmagnetic tape Ml

si mul t ane@dd ¥ ilPurt her, since abrasion of the head is little, the gap
depth of the head el enent HEl can be forned_shallow_ for exanple,
appr oxi mat el y seQer henPehenshapdy edBtercBAdBgUAT] §OTERe?hkSd perf or mance

can be inproved to allow high density recording/playback with a high
sensitivi bptween 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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Further, since the abrasion of the head is little as described above, even
to a configuration wherein a nagnetic tape and a head contact with each
other, an MR head, a GWR head or the |like of the magnetid Mash0ahce

effect type (or magnetic flux response type) which nmakes use of a

magnet o-resi stance effect to detect a variation of the magnetic field on a
recording mediumw th a very shallow gap depth can be applied. FIG 10
shows a configuration of a further rotary magnetic head mechanismto which
~the present invention is applied. 69 10 March 2005 Referring to FIG 10,
the rotary magneti c head nmechani sm according to the present enbodi nent

includes @ FQLal ¥ndngMsiRbhavimnead sy iikdratain duter ther aimf gaenbi al  face.
A window WD is open to the outer circunferential face of the rotary drum

DR, and ao&'%tr@%%@e%H%r%%s%red%@%@§J%ﬂo%m@édeﬁntBﬁ@htﬁemﬁhﬁdﬁwhﬂD is
di sposed in the wndow WD. Th width of the flat head FH2 {sum of the

di mensi ong %%@%gﬁ g0 A0 5 YBld &1 dhanLngagudth of the

ndow WD sum 0 the i mensi ons note al0 and al The di nmensi on

alO is the t ance \é\{ee ggga% I‘%Ia| :ﬁ_lngﬂqu gtctgl,ggt%ngﬁw g@sand t he

center of *f 3 A&t “hea d %t néFdi nmension a ISt t ance

betveen e L£2019 9 of Lhe ¥ MWD ands e, o8 1ol e L1t heao
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 partial contact between the

concave and convex portions of the smooth flat face PL1
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is disposed at a position displaced in the advancing direction in the

wi ndow WD. As a result, a channel Chl2 of a small width is fornmed between
the | eading end of the w ndow WD and the |eading end oftdMarchl2a05head FH2
while a channel Ch22 of a great width is fornmed between the trailing end
of the.-flat head FH2 and the trailing end of the wi ndow WD. The outer
cylindrical face of the rotary drum DR rotates at a predeterm ned |inear
velocity Vd in a tangential direction with a magnetic tape MI wrapped 70
10 March 2005 partially thereon, and as the outer circunferential face
rotates, also the flat head FH2 advances in a predeterm ned advancing

di recti on.ankhetli¢ atadweadi FH2aha MT a smontdrddatdfscen dd Dbathwadn isharoved by

the rotation of the rotary drum DR and opposed to the nmagnetic tape M to

fluidicallsrditesderes dig t tiee MBoes ¢ £c t &pee NIT anduaineiade®l enment HE2
di sposed on the trailing side of the advancing direction with respect to

the centerngpfcht her1 SPkduid &t c faces Pidranek funelid Qninkmsa recordi ng
and/ or pl ayback el ement such that it contacts with and magnetically

interfereg Widyd he Mmopald o tAps M. to performat |east one of recording
and playback A tangential” I'ine at |east at one position of the face of

the smooth flat fF%?:ethglrz it Qh‘&hb%%s%ﬁ% %E%%E!m%ntt age,Mingeatacts extends

perpendicularly to iametr
induction type head is applied to the flat 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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direction of the rotary drum DR, and the snooth flat face PL2 is disposed
at a position dL10 rather retracted from the outer circunferential face of
the rotary drum DR such that the entire snooth flat facw Wa2hi2e0®resent on
the inner circunference side with respect to the outer circunferenti al
face of the rotary drum DR_ Further, the head el enent HE2 is positioned at
a central portion of the wi ndow WD at which the distance c¢10' fromthe

| eadi ng end of the wi ndow WD and the 71 10 March 2005 di stance c10 to the
trailing end of the window WD are equal to each other. Accordingly, the
head elenent HE2 is positioned on the trailing side with respect to the

center of {he,sipethefinl fagepPbRieMPerating ofoh heoFHd 26y sBONAli ¢ head
mechani sm of = .the present enbodi nent is described. Wien the rotary drum DR

rotates, the,press 1EA1CLLOA | PeLher £HANNS! s Gy Qe SPRIL LT "W dth on

. & .
the leading side o t%e wi ndow WD i's. greater than the pressure reduction

in the channel e ry, W dt h t ai l_s si.de. sequent |y,
t he peak o%n?ﬂ%ggé%tfgg i%% ?%%Q%g% 'tﬁ%ﬂﬂﬁﬁth%%'tgﬁggﬁW;%%ié%gﬁs

attracted toward the snpoth fl face, PL2 positioned the i nner
ci rcunferehti esrl‘%%n%'fl?h%a?%?i?yl%lrh%’f Ps™ S Hot ad}i/;]ﬂraced to the

traiting side with [espe t tothe cepnter QX the inertia as in &pe
Conventicnﬁﬁnrevers1bl eformation oif 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
ISensitivity.

Further, gince the abrasion of the head is little
as described above, even to a configuration ;herein 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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configuration, but is forned at a position displaced backwardly to the

| eading side. On the other hand, since the snooth flat face PL2 extends
perpendicularly to a radial direction of the rotary dru®NBRch2b@ snoot h
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 flowis
formed in a tangential direction on the. snmooth 72 10 March 2005 flat face
PL2. The air flow flows along a narrow path between the magnetic tape M,
~which has approached the snmooth flat face PL2 by an attraction effect by
the channel described above, and the snmooth flat face PL2, and pressure

reduction occurs gie 2¢GaGdaRCE T, t Aot hepBerpeykli m§gnEBQ9r§€"&d By the
pressure reduction effect, the rragnetl c tape gradual | y approaches the

smooth 11t hace &2, &3;%&%3%0 chilbddit SRl 1hRG8aRL2

prlnclpally on the l'eading si respect to the center in accordance

with the d| | acenent t he peak ¢t din bove.
_ Consequenﬁ v, Ii"’he r}léngr?e havtlerlpe M mr%l&?qht ﬁ?o%ggﬁtqglgfggfunggaga cont act

.pre re th th d el t HE2 d th thf t. f PL2.
U 0L e L o Weaﬁ's MR Pt 1SS SR

1
ead el enent

HE2 with a predeterm ned | ow contact pressure b¥1 a pressure reduction
effect of tare gt fyhgyrotary drum DR, and a flat head FH2 of

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 che 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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generated naturally when the snooth flat face PL2 advances w t hout applying
a conpul sory force for such contact of the nmagnetic tape MI. Consequently,
recordi ng/ pl ayback can be antici pated whil e suppressi ng 1galsregizons of t he
head el ement HE2 and abrasion of the magnetic tape MI. Further, since the
peak of the |locus of the 73 10 March 2005 nagnetic tape Ml is displaced
back to the |l eading side on the snooth flat face PL2 as descri bed above,
the position at which the nmagnetic tape MI is spaced away fromthe snooth
flat face PL2 after it contacts with the latter is displaced to the

| eading side. In addition, due to the snmall pressure reduction in the

channel Ch22 of a greater width_gn.{he THEYS t n f
t he WagnePPEtﬁaﬁgywﬁgggggphgagg g%et%Eaﬁ%égkcﬁggcﬁgﬁgggégg%gdfééé ion o

Consequently, the nagnetjc e an_pass.over .t trailing edge of the
mﬁndom1V[¢ﬂ¥ﬁﬁ8§t 66%Pi8kﬁg%ggt ggﬁﬁa@??nﬁaﬁf?ﬁefhggt?aiIing edge (denot ed

by reference character nct in FIG_ 10)..In this nner. | t e rotary
nmagneti c ﬁéaéetﬁﬁ@hﬁﬁiﬂsPfff‘BPDFHEgpfié§8ﬁtt18ﬁbod?}h%%BI,antb>ﬁ%a\fl1ge a(ﬁt Elsatsnent of

the widths of the channel Ch21 and the _channel. Ch22 in the, advapcing
directiona tmeotbcidast fere REgnBhicht apeMOKFIcEY bBEcHAL?bIPRAL T o

optimally set the contact range and the contact position of the nmagnetic
tape MI wchk théary drum DR and opposed to the magnetic tape MT to

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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snooth flat face PL2 and the head el enent HE2, and besides collision or
contact of the magnetic tape MI with the trailing edge of the' w ndow WD
can be prevented. The rotary magnetic head mechani sm f it Mgicherbs bi t s
advantages simlar to those of the rotary magnetic head nechani sns of the
precedi.ng enbodi ments. 74 10 March 2005 It is to be noted that a snpoth
curved face (not shown) having a curvature nore noderate than that of the
rotary drum DR nmay be applied in place of the snmooth flat face (PL1 or
PL2) of the flag head (FHL or FH2) of any of the enbodi nents descri bed
above. Here, the snooth curved face is configured such that a tangenti al
direction aistheastcab osetposttadhihfeerdnot stperpomthec Waraneo a
dianetrical direction of the rotary drum DR The state of an air flow which
provi des a.QrEsSHhCeatRAbEhéPN efd@ttaTvlies tHOmddie sQkapea tand2t he

"snmpot hness - of the face portion, and where the snoothness is the sane, the

pressure reduetigR-gf ERCLnOY AR Bl Ko T L Do ORDER af &b &y @ stmoth curved face
of a noderate curvature is higher than the pressure reduction effect by an

air flow generatsd byea.sumolhepue vedodage, of a greater curvature.

Accor di ngly, ere a snooth curved face having a noderate curvature is

used, since the tangential directio I t.at posi-hlaR AN Ehe face
i s perpendicul ar poeckaaml(?:%ar?gt.rt?lcealro i éfctmlea n E!otfé}wt %%%rdot&%:y grllsi% BR an air

flow ‘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 respect 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
extendé 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. Conseguently, an éir

flow is formed in a tangential direction on the smooth
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is formed in the sane direction as the advancing direction of the head, and
pressure reduction in accordance with the Bernoulli's theoremis caused by
the airflow flow ng along a narrow path between the magiemaeh 20epe MI and
t he snooth curved face of the noderate 75 10 March 2005 curvature-
Consequently, ‘the magnetic tape MI can be contacted with the head el enent
(HEL1 or HE2) by the pressure reduction. Further, in the enbodi nents

descri bed above, a pair of channels (Chll and Chl2 or Ch2l and Ch22) are
formed. However, another configuration is possible wherein the channels
are omtted while a snooth flat face (the snoboth flat face PL1 or PL2) or
a noder at eg pppot-cusyed face is forned over the entire area in the w ndow
WD. Where the configuration which does not include a channel in this

manner is used, the $QOA 4 al SACG 163 PeSiniraRed paRnt BetwkBAeEhe
circunference side retracted fromthe outer <circunferential face of the

rotary drum IR {0 TOIIR Gy ! GEG HEE AHAM ShedNGL U1} e dr um DR

rotates, the? pressure.in the'recess is reased so that the nagnetic

.tape MI is attracted toward the snmooth flat face P f Qtary drum
DR it is'gﬁﬁ%r%ﬁé:#%cﬁﬁ¥%kf¥%§%iﬁﬁrﬁfggﬁaég¢¥rﬁﬁﬁnf%§kﬁ§%t§§%§%%%€?Ve with
reference to FIG 5 -arid the result xpeninent descri bed

ft
her ei nabov‘%bo‘f‘ﬁ'ata‘f%et}}eec%%%ot’l}hoﬁslcaart %%Ek%‘?g'n A% PAGENG %ef fect as

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 thé 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 reduc;ion 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 éuppressing

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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just described. However, the attracting effect of the recess is not strong
when conpared with the attracting effect by the channel. According to a
‘recording and/or playback method for 76 10 March 2005 a foapgrchypes megnetic
- recordi ng medi um of the present invention, as described herei nabove in
connection wth the enbodi nents of the present invention, it conprises

the steps of wapping a magnetic tape around a cylindrical rotary drum
including a magnetic head which has a snmooth 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 drpm.and;havi.pg @t 380@Rtbahcdiar 8atkoRoathel easkiny 9NgePOSi tiOn
t her eof I Ch extends . perpendicularly to a dianmetrical direction of the

~rotary diym tﬁmstﬁagﬁg%' §aR2a8:00L0040309560 aHGDC! Nahe! ossBlpRLh flat

face or smoo curve ace is exposed at a position on the inner
~circunferential si retracted from .an.quter e face of the
rotary drﬁﬁlwﬁﬁgﬁs 5t RePPg li:lf:a(t:%pgrMgvm)ot cﬁgeegwgg £§ﬁ%v?#g a recording
and/ or pl ayback Iene t di sposed, thereon for etically terferlng with
t he nagne?%EoFBp lagn aEﬁuEE% ?ﬁgrné'nEPFgafg% %%ﬁ g% 3 ¥h The
recordi ng and/or _pl ayback elenent by pressure reduction caus§9 by fluidic

|nterfereﬁééPBéFﬁéeﬁotﬁEesHﬁBFHHFIﬁngacéhbr addiforqp. due

"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.
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curved-face and the magnetic tape to execute at |east one of recording and
pl ayback of the magnetic tape. Accordingly, in the recording and/or

pl ayback 77 10 March 2005 nmethod, the snmooth flat face ofparatpeg curved
face having a noderate curvature is positioned on the inner '
‘circunferential side retracted fromthe outer circunferential face of the
rotary drumso 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 snmooth flat face or snooth curved
face of the rotary drum Since the snooth flat face extends perpendicularly

to a dianmetrical di nectdPmeOfhndthe ntobar v emededr cuheeasraethedogurved face
has a tangential direction at |east. at one position thereof which extends

perpendi culat i iy | ANEL £ r if B Il Ha 16 1O @4 idgMenwhen the

rotary drumrotates, e snooth flat face or snooth curved face advances

in a diréction ec{laspdfs WAL 0 o AT 00l i £CHI 00l chhaLatary

drum mhereupo air e advanci ng rection on the

- smooth fl fac or Sfoath cur d face, ma ic tape a r oaches
t he smoot ﬁtt?cfeatﬁ: e o {Bhe S v ec?e%] (E,E}elﬁby I?%%tz tracflpfoﬁE
descri-bed above, the air f OM/f o é@Jong anarrow, at efined by the

|
magnet i c tdlfe SRPIMERTHATF FRF Fhevs-  Here: Shoo £ L0EY

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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“reduction effect of the air flow generated naturally by the advancenent of

by the magnetic tape and the snooth curved face. As a result, pressure
reduction in accordance with the 78 10 March 2005 Bernoul li's theorem
occurs with the air flow, and due to the pressure reductimaghizos, the
magneti c tape gradual |y approaches and contacts with the snooth flat face
- or snooth curved face. Consequently, the magnetic tape contacts with a
contact pressure with the recording and/or playback elenent. In this
manner, the tape-type magnetic recordi ng medi um can be contacted with the
snooth flat face with a suitable contact pressure only by the pressure

t he snoot hcdtwitinee @onsyanpten tdar.vdadie aeanapitchdareapffl gengbeonpul sory
force to the tape-type magnetic recordi ng nedium Consequently, recording
or pl aybackntcantd® perh orinechedi | €l auppr e NprralHER)i dy afhe t he tape-type
magneti c recordi ng nmedi um and the magnetic head. According to another

recor di ng el OfrPl Bydackiomet hod for a tape-type nmagnetic recordi ng medi um
~of the present invention, it conprises the steps of wapping the magnetic
tape around a rotF%rrseh%umlma\em@gemo@tﬁn%tsmalé@egfl%anbbabefagep@igng whi ch
a magnetic tape can be wapped and having a w ndow portion formed in a

' Co_ncave LAl G ALdNE QUEN Ld HTLTENR 1 -SRE@HNE 6 fbhRed.
. 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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rotary drumincluding a magnetic head which has a snboth 79 10 March 2005
flat face of a size smaller than the wi ndow portion or a snoothed curved
face having a curvature nore noderate than that of the t®Marsh 2pBmMm the
rotary drum being disposed in the wi ndow portion such that the snmooth flat
face or snooth curved face is exposed at a position on the inner
circunferential side retracted froman outer <circunferential face of the
rotary drumwith a pair of air gaps forned between the magnetic head and
t he opposite ends of the wi ndow portion, the snmooth flat face extending
perpendicularly to a dianmetrical direction of the rotary drumor the

smoot h curyeghface, favidipherid angestd alg didEGin Ot athd @aslseat One position
t her eof  whi ch extends perpendicularly to a dianetrical direction of the

rotary deﬂL U dd MrfAce P SRR, £ WY &bnfeRG8 Jhayiing a recording
and/ or pl ay ement di sposed thereon for magnetically interfering with

the magnetj,e, dénﬂpc?dﬁn%/}gtsca&ks'ﬂﬂat ebg@w%ta&erre%%tqtcemng%s\érsth the

.recordi ng. ck elene pressure reduction caused by fluidic
interfer ence, bet wesen0 erasrrnlothg A metacce t%r srmoth curved face and the
magnet i ¢ tgbe TP ¥ SRR 1% st o% &85t §FRG°4nd pl ayback of t he

magnetic tape. In the recordi and/ Ia back net hod. described above,
when the r %ﬁ%ﬂﬁﬁ rﬁﬁ%ﬁﬁﬁséghﬂa %Mqﬂ%qetlc heag Whlcg |

has a smooth flat face extending perpendicularly to a
‘diametrical direction of the 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
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.eircumferential side retracted from
an outer circumferential face of the rotery arum, the
" smooth flet 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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80 10 March 2005 the air gaps fornmed 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 isiElbentaoos!y
attracted toward the snooth flat face or snooth 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 least at one position thereof which extends perpendicularly
to a diametrical direction of the rotary drum when the rotary drum
rotates, the snooth flat face or smooth curved face advances in a

di rect i on BRRhditA &Ma0-h Eldtarfétas @ haddedorugvechdéacst ary drum
whereupon an air flowis formed in the advancing direction on the snooth
flat face WVisitbdt Modarpde fagyabren ish@asgriened rapéhgppnsgches t he
snmooth flat face or snooth curved face, which is positioned on the inner
ci r cunt er eritrcaim fsirga trietlr acitded fertamcttied dutosr thei cadefrer enti al face of the
rotary drum by the attraction described above, the air flow flows along a
narr ow patdi rdedfrifreacniay atihef armgodt ittt et ape aayd drhe sppakh tof fatmf ace or by
the magnetic tape and the snooth curved face.. As a result, pressure
reduct i on rdteaGRAr garaed onl.t hwhéherBer aouhl +osat beor eme osesEssuie th the air
flow, and due 81

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 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 WdmaghGepsact
pressure with the recording. and/or playback elenment. 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
snooth flat face or snooth curved face w thout applying conpul sory force
to the magnetic tape. Consequently, recording or playback can be perforned

whi | e supps&ssenyl abs ashefrad ddenragneth ctiape mnd dwhe andagiuet ite head.
whi-l e preferred enbodi nents of the pre sent invention have been descri bed

usi Ng specifd Cpt & MPre SHEduCHRSCTd PEd O, 1thd Ahadddtisd rtaigeve purposes only,
and it is to e under stood t hat changes and variations nmay be nade

wi thout de S\f, H'%?c}?epé rdda WorSCapss ofi the hd Anlodwnngaglai ns. 82 10
March 200 T IMED I'S: 1. A magnetic head nounted on a rotary drum

having ancoul et cllg SLeNddle Jace RLand hya LARCnbyREcigagnetic

recordi ng ne T um can be wrapped such t hat

tape contacts 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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magneti c head noves by rotation of said rotary drumand contacts with the
t ape-type magnetic recording nediumto record or play back the tape-type
magnetic recording nedium conprising: a face portion ogPasich®obs t he
tape-type magnetic recordi ng nedi um when said nmagnetic head noves; and a
recordi ng and/ or playback el enent for contacting wth the tape-type
magnetic recording nmediumto perform at |east one of magnetic recording
and pl ayback of the tape-type magnetic recording nmedium said face portion
being a snooth flat face which extends perpendicularly to a dianetri cal
direction of said rotary drumand is positioned on the inner _
circunferentdglfsddef ef raceddanast e Lutele whaewnbererbhabf ace of said
rotary drum said recording and/or playback el ement being disposed within
a range Cﬁsﬁﬁﬂéﬁéé“ﬁ%ﬂ%@&'ﬂQEéMﬂéy#§jW%!%mg%%%ukgpﬁ'kgpﬁ H@%E%E'P recording
medi um contacts. 2. A magnetic head according to cPa|n1T, erein hsald
face porti i ro h curved face 83 10 tch 2005 having a
curva?uretﬁ%?gqﬁ%ieggfg%fhgk%Fﬁg?%ggmgaf er&P§P§y Fﬁﬁ]ggﬁnﬁaving ad f

tangenti al,.directian | east. at _one., position on id snoot h_curve ace
mhigh ext & O%%%ﬁéh %@uﬁé?ﬁ?wt8°§%dP§n§Pic§PaBi?EEtF%ﬂOB% giFB rotary

drum . s
) 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 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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3. A magnetic head nounted on a rotary drum having an outer
circunferential face along which a tape-type nmagnetic recordi ng nedi um can
be wrapped such that said nagnetic head is smaller in sigpatdwaoognd is

di sposed-in an exposed state in a wi ndow portion forned 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
wi ndow portion and that said magnetic head noves by rotation of said
rotary drum and contacts with the tape-type magnetic recording nmediumto
record or play back the tape-type magnetic recording nedium conprising:

a face pordHeoriePREpisNGokdetinBetaRent ¥he GpghRetiite chB8e0bE AgeMedi UM When
said magneti c head noves; and a recordi ng and/ or playback el enent for

contact i ngnddieh tehe tt 2Re=t ¥PesHBERE! G e80EdLRY-ARILHI bepBeitarm at
| east one of magnetic recording and playback of the tape-?ype magneti c

recor di ng Rl Wi 5 dihace peLtioR BekndeBusHROt hdddlqlace phi gl 84 10

-~ March 2005 extends perpen y to a nmetric ectior sai d
O, YGRS B LhUEP P LT, OB ELLEVELSLENT AL ghgget octec
~andfor pl ayback elegent beipo., 0 gaopgd LN, 2, rangg gl 521 d face portion

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 dxrum, when the

rotary drum rotates, the smooth flat face or smooth

curved face advances in a direction perpeﬁdicular to a

diametrical direction of the rotary drum, whereupon an

air flow is formed in the advancing direction on the

smooth flat faée or smooth curved face.
When the magnetic tape‘appréaches the smooth flat

face or smooth curved face, which is positioned on the

inner circumferenfial side retractéd 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 smooth curved

face. As a result, pressure reduction in'accordance with

the Bernoulli’s theorem occurs with the air flow, and due
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- perpendi Crine tf & diraetddical i oH rectdan ofhSalddatial agdr um or a

t he tape-type magnetic recording nediumcontacts. 4. A magnetic head
according to claim3, wherein said face portion is formed froma snooth
curved face having a curvature nore noderate than that ¥ MeeihcR006t ary
drum and having a tangential direction at |east at one position on said
snmoot h curved face which extends perpendicularly to a dianetrical
direction of said rotary drum 5. A recording and/or playback nethod for a
tape- type magnetic recordi ng nedium conprising the steps of: wapping the
t ape-type magnetic recording nmedium around a cylindrical rotary drum

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

snoot hed curved face having a curvature nore noderate than that of said

-rotary dr #%%ﬂﬁel)r}t%zi]ag%x%aém% | aloli{ G AN Al L Ao A QNG POSI Lion

t her eof perpendicularly to a diametrical direction 85 10

March 2005. of said rotary.d | d i being._dj d such

that said Shooth f TS accemf)‘#gasnf;ao T ggrggggqggggﬁgé %ggpggggggiga position

.on the inner circ rrfgr ent i.tgll _side racted fromt%n uter circunferential
ai

face of saitP$ StOAY driuk* Thit Csor‘?btorcﬁctfqraetssfiggewr SHOSt 1 SETFTed % ace

havi ng a recoydi ng and/ or pl ayback el enent di sposed thereon for

magnet i cald3A/i%H é’a‘faé'ﬁaﬁg‘ \)ﬁ]ter‘ﬁ/etrﬁe t ape-t ype :

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 recording nmedi um and causing the tape-type nagnetic recording
nmediumto contact with said recording and/ or playback el enent by pressure
reduction caused by fluidic interference between said stHbMeiehf208% face or
snooth curved face and the tape- type nagnetic recording nmediumto execute
. at least one of recording and playback of the tape-type nmagnetic
“recording nedium6. A recording and/or playback nethod for a tape- type
magneti c recordi ng nmedi um conprising the steps of: wapping the tape-type
“magnetic recording nediumaround a rotary drum having an outer
circunferential face along which a tape-type magnetic recordi ng nedi um can
be wrappediznd havixygsp wisrdow portion formed in a concave state on the
outer circunferential face thereof, said rotary drumincluding a magnetic

head which has a;snmogthag ﬁé@icfﬁéﬁdoﬁo@nﬁédeb§ﬂ£|f@tai@a@ruﬁahﬁbﬂn@dOMI
portion or a 86 10 Nhrch 2005 snoot hed curved face having a curvature nore

moder at e Lhaf ddiate Qfc, 5 - iy fldiMa 13 mthtcéhrlé dipn-heipeg  di sposed

~in said mnndOM/portlon such that said, snmooth . flat face or snooth curved

face | s expOSERdl AN hedlbt ] e, TNl Sade et ract ed

froman ou circ itial face of said rotary drumwith a pair of air

gaps o med betveen, saf d. manet ¢ eAd ind o 131 a2RRA8lA S d@ids oGk sai d

mnndOM/poWH%ﬂ? $ai § ShdE

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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face extending perpendicularly to a dianetrical direction of said rotary
drum or said snooth curved face having a tangential direction at |east at
one position thereof .which extends perpendicularly to aldMargbt2008al
direction of said rotary drum said smooth flat face or snmooth curved
face having a recording and/ or playback el enent disposed thereon for .
magnetically interfering with the tape-type nagnetic recordi ng nedium and
~ causing the tape-type magnetic recording nediumto contact with said
.recording and/ or playback el ement by pressure reduction caused by fluidic
interference between said snooth flat face or snooth' curved face and the

tape- typensRgn@ta Coli L6OEEE OB Hind Lo £XCCIL R Blat 8SBLs Q1§ Prafpcording
and pl ayback of the tape-type magnetic recording nedium 7. Arotary

magnetic ht?ﬁgm”ﬁ?@%\?{'ﬁgCé)r@éﬂﬂﬂ‘&aﬁ%ﬂiﬁ%%ﬁ%@?%ea% oégr%/&ﬁd(r:ﬁmarmunt ed

for rotation and having an out’er circu ace al ong

tape-type gggge ic.re i, di um.ca e wrapped; and magneti ¢ head
“mounted ort $ai %Ijtl)t%{? yg%)fr%n%}gono hcdlv]fvneg&ap%ca%ewarg]b% i% at%(ﬁsabl e by rotation
of said ratar rum and opposi to the tape-type magnetic recordi ng
‘medi um to Eﬁrtﬁl'%ﬁ“gla(flf yaririrﬁ etE‘?ear e&}%“t%rtlﬁ:@]t -et‘%l/%ém it T¥@Mi ng
medi um and; a recordi hg and/ or playback elenent for contacting and
nagneticmquWTnerfering with

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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the tape-type magnetic recording nediumto execute at |east one of

recordi ng and playback of the tape-type nagnetic recording nedium' said
face portion being a snmooth flat face which extends per{ieMdiobd086ly to a
di anetrical direction of said rotary drumand is positioned on the inner
circunferential side retracted fromthe outer circunferential face of said
rotary drum said recording and/or playback el enent being disposed within
a range of said face portion within which the tape-type magnetic recording
medi um contacts said face portion with fluidic interference. 8. A rotary
magneti ¢ head mechani sm according to claim7, wherein said face portion
opposi Ng texddigist apevleyds cimgreli ¢ o ec aridimeg riedilumiire dftdromed ff rom a snoot h
88 10 March 2005 curved face having a curvature nore noderate than that of

sai d rot argkildr WPtaPy Arial ahy ABgpeldic ikead WeChae SHnegonprising: a
cylindrical rotary drum having an outer circunferential face al ong whi ch a

tape-type JTBAGIFeT ent§0a 410 FRdi-UPeRN hemMiaRPedtard which rotates.at a
- predetermined |linear velocity in a tangential direction and a w ndow

portion fqJ %%Ef@r@ngggga\fgcg_t ate qudseyoqarg.utd LmCi reunferential face; and

a nagnetlc aV|ng a size smaller than Sai

said recording and/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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wi ndow portion and di sposed in said w ndow portion such that a pair of air
gaps having an equal width are formed between the opposite |eading and
trailing ends of said nmgnetic head and the opposite | eddaghad@5trailing
ends of said window portion, respectively, said nagnetic head advancing
in a predeterm ned advancing direction by rotation of said outer
circunferential face of said rotary drum said magnetic head having a
snoot h fl at face which extends perpendicularly to a dianetrical direction
of said rotary drumand is positioned on the inner circunferential side
retracted fromthe outer <circunferential face of said rotary drum such

that said osnnotd #d@irf aneidOVEs dymd Pt i @ ada I9é thg A BEpoaim 89 10
March 2005 and is opposed to the tape-type magnetic recording nmedium to

f1uidical lé’ué&?ttﬂ{afterseaivﬁ tdhnddigh tRe: L8 MBINGHd Sen F&EOFsl Neghgdidim and a
recordi ng and/ or playback el enent disposed on the trailing side with

respect to e. cent.er S al : fd i Advancing direction

for cont ac‘#ﬁn%sea(ﬁ%tﬁfgr?%%%]%y%%% elrrl?ﬁneg]Ef \%‘lerhét ite&'?eape- typle magneti c

recordi ng nediag%rgetdo gxecut e at | easf Qan of recor 'an& ar Playback of the
X .

t ape- t ype g FeCordl i1y Hedi Ui Y S 8 ot T y fragnet i ¢ head mechani sm

according to cl eg m 9, V\:hed'ei n sal face Ejtporti on odpdptchsicnlgh_\;teod tthe t ape-

rotary drum, sal smoot lat fdce ox sm ace
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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type magnetic recording nediumis formed froma snmooth curved face having
a curvature nore noderate than that of said rotary drum 11. A rotary
magneti ¢ head mechani smaccording to claim9, wherein sHildash@00h fl at
face is disposed in a displaced relationship to the.outer circunference
side wuntil the tape-type nmagnetic recordi ng nmedi um having been contacted
with and then spaced away fromsaid snmooth flat face passes by the
trailing end of said w ndow portion wthout colliding or contacting with
the trailing end of said wi ndow portion. 12. A rotary nmagnetic head
mechani.sm according to claim 11, wherein said face portion opposing to the
tape .90 18"®RAERpd200EVEdpéagagheviedr ecordivagumedinanei sofleratd from a
snooth curved face having a curvature nore noderate than that of said
rotary druphan3thatrofasgidagoestry fean, neshdnrstrrgodpunsbaing a
cylindrical rotary drum having an outer circunferential face along which a
tape-type dbgretéd imecoaidi mondedi pdr €odn beuvn apped aadawhhsbck ot ates at a
predeterm ned |linear velocity in a tangential direction and a w ndow

-portion fofred fdce eONSRYELHIQAILyON Sk i QUERFoSEE CaRT £remd i @l of ace; and
‘a magnetic head having a size smaller than said w ndow portion and di sposed
. in said WabomPoIddoN SHeumferential side retracted from an outer
circumferential face of said rotary drum with a pair of
éir 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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that- an air gap fornmed between a | eading end of said magnetic head and a
| eadi ng end of said w ndow portion has a width smaller than that of
another air gap forned between a trailing end of said nHpdetchQ0f&ad and a
trailing end of said window portion, said magnetic head advancing in a
predet erm ned advancing direction by rotation.of said outer
circunferential face of said rotary drum said magnetic head having a
snooth flat face which extends perpendicularly to a dianetrical direction
of said rotary drumand is positioned on the inner circunferential side
retracted fromthe outer 91 10 March 2005 circunferential face of said

rotary drum such & Raftasdi drusmmouh tddats draae tanies: ynd oleatingn aaf sai d
.rotary drum and is opposed to the tape-type magnetic recording nedium to

fluidical ly,ddf eff gbgnmbddhdha tapes tynehyBgReth Ca 880 iy medium and a-
recordi ng and/ or playback el enent disposed within a range on said face

por i on Wi b0, WAL G d.1e f ARR AP TRENSE | Grk6d di g medi um contact's with

said face portion w Interference for contacting and

et Lo Y S S R A DIPRATTEI e o un 1
recording ymedium, 14 A JQNAL TRASH & P (NG S APl g ©
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 contacts 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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| “tape can be w apped.

claim 13, wherein said face portion opposing to the tape- type magnetic
~recording mediumis formed froma snooth curved face having a curvature
nore noderate than that of said rotary drumand havi ng ® Mampe00sal
direction at least at one position thereof which extends perpendicularly
to a dianetrical direction of said rotary drum 92 MAGNETIC HEAD,

RECORDI NG ANDY OR PLAYBACK METHCOD FOR  TAPE- TYPE MAGNETI C RECORDI NG MEDI UM
AND ROTARY MAGNETI C HEAD MECHANI SM ABSTRACT OF THE DI SCLOSURE A nagneti c
head, a recording and/or playback method for a tape-type magnetic _
recording nediumand a rotary mnagnetic head nmechani smwhich are sinple in

structurecardedsypeki QkviAsCANLAGL, ragterl stic. with a tape-ty

magneti c Fecofdi ng Eegl Em gAQWE%doﬁ%ggret :ﬁlt(())%el Znofi%rrr%: |t%ana_%‘§8§ic§§e nmanner

on an outgg;igi beupt-grepL,al face of a rotary drumalong which a magnetic
A tlat head of a width snaller than that of the

wi ndow portiondn the advancing di.rection is disposed in the w ndow
portion guch thaét' atAp%io%ag (r:nﬁgg‘r?gzllf g’f@ﬁni“ﬁ%l%rﬁoﬁpr&ﬁ%ﬂr gap are
formed between the apposite |eading and trailing ends of the flat head and
the opposite |&adi¥ glnéﬁ&ctarjaiqq e HE G AR §R5T t i on,

' - The flat head has an exposed snooth flat .
respeCtlwgigﬁumELrent%al 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:

said magnetic head having ‘a smooth flat face which
extends 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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face extending perpendicularly to a dianetrical direction of the rotary
“drum and provided at a position retracted fromthe outer circunferential
face of the rotary drum for being opposed to and fl ui dialthiehi2oo®r f er ence
with the magnetic tape. A head elenent for contacting and nmagnetically
interference with the nmagnetic tape is disposed on the snooth flat face
within a range within which the nagnetic tape contacts with the snooth

flat face. Figure 1

and is opposed to the taﬁe—type magnetic recording medium
to fluidically interfere with the tape-type magnetic
recording medium and a recording and/or playvback element
disposed on the trailing side with respect to the center
on said smooth flat face in the advancing difection 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 frqm said smooth flat
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

claim 11, wherein said face portion opposing to the tape-
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type mégnetic recording medium is formed from a smoéth
curved face having a curvature more moderate than that of
said rotary drum.

137 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 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 fofmed
' 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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circumferential face of said rotary drum such that said
smooth flat face moves by rotation of‘said rotary drum
and is opposed to the tape-type magnetic recording medium
to fluidically interfere with the tape-type magnetic
recording 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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