Magneti c Record Reproduci ng Apparatus Description 5 The present invention
relates to a magnetic record reproduci ng apparatus such as VIR (Vi deo Tape
Recorder), Cantorder and DAT (Digital Audi o Taperecorder) which records
and/ or reproduces signals on a magnetic tape. Cenerally, magnetic record
reproduci ng apparatus such as a VIR, Cantorder 10 or DAT is configured to
record and thereafter reproduce signals on one full side of a magnetic
tape, and when tNagagtici RegpadeBeprodusingr Apparatusi gnal s are recorded on
one whole side, on the tilt, by neans of a head driminclined relative to
the tape, and can thereafter be reproduced using the head drum 15
Contrary to thisEQQQ%% 1 onal technique, Japanese | aid open Patent
Application No. Sho ?%g86) 199214 published on Septenber 3, 1986,
entitled "Magnetic Record Reproduci ng Apparatus"” discloses a recording/re-

produci ng technigue in which the t‘&ﬁ e is divided intp upper .and | ower
domai ns or ar éas*BRPESRRt LYeRHAR T T2 rAIMABRGIN IEPReT P g a?RPAEESr ded

20 separatel y. QuenROFER (7iEa % he RACOMetabiRbrddl Sl DA OGi Alioand

anot her magnetic he Is provid chrom nance si gna e
bot h arranged i nTaperecorder)r whidh regordsgmel/or rdpraducts signalscor hahagdeeic tape.
| um nance signal and chrom nance signal can be separately recorded and

reproduced in the upper and | ower domains of the tape. 25 Al'so, Japanese

| ai d open Patent?@,?glaj] ' ecord = 3 a«;ﬂﬁ,g ¢ RaFpRi i C
Head ABpar atus" filed g’n _fA‘%nPb"lg, Sﬁg}%%%gépan pﬁhﬁgg%gd on %@%8,
1986, and JapaneseDIAGT ds oprfiguPed e rectyg land ahéreafserNieprodiive stghalsSdR bhe full
entitled "Mgneti. cord Reproduci ratus. and 30 Sho .62- 154215,
enti 1 od " Tape. GHSIEE GfpERSaF toH% FB Gatis Barecin, opp ciissgsnpgens
Mat sushi ta El ectdrk Gedeided BRbRURhORNGEL, ¥ tlhultm,%y HR34s OF agibaaedﬁzﬁp HRegs

wherein a tape is divided into, upper and |ower sections,
relative to the tape, and can thereafter be reproduced using the head drum. -

15 Contrary to this conventional technique, Japanese laid open Patent
Application No. Sho 61(1986) 199214 published on September 3, 1986, entitled
"Magnetic Record Reproducing Apparatus” discloses a recording/re-
producing technique in which the tape is divided into upper and lower
domains or areas onto which luminance and chrominance signals are recorded

20 separately. One magnetic head is provided for the luminance signal and
another magnetic head is provid;i for the chrominance signal, which are both
arranged in a2 common rotating magnetic head drum, so that the luminance
signal and chrominance signal can be separately recorded and reproduced in
the upper and lower domains of the tape.

25 -

Also, Japanese laid open Patent Application No. Sho 61-242362, entitled
"Rotating Magnetic Head Apparatus” filed on April 19, Sho 60(1985)and
published on October 28, 1986, and Japanese laid open Patent Applications
Nos. Sho 62-154214, entitled "Magnetic Record Reproducing Apparatus” and

30 Sho 62-154215, entitled "Tape Guide Cylinder" filed on December 26, Sho
60(1985) by Matsushita Electric Co., and published on July 9, 1987 disclose

techniques wherein a tape is divided into, upper and lower sections, so



-2- that.lum nance and chrom nance signals can be recorded and reproduced
separately However, with all of these prior technique, it is necessary to
re-wi nd the tape 5. after use, since recording or reproduction is carried
out in one tape running direction only. Furthernore, as the. recording or
reproducti on can be done only when a tape is played in one direction, in
the case of VHS, 130 fidiidhice AREclfrdiRMERlgnils n HRGRESHed ah8RepYdused! 20

m nutes only while 160-m nute tape can record or reproduce 160 'm nutes
only. These perlodspuanibe ext ended when a 120- ninute tape is used for
recordi ng or reprodu0|ng in a double node so that a 240-m nute recording or
reproduction period can be provided, and when a 160 ntnute ‘tape is used in

triple nmode a 480-1hQidbér, rvﬁapmibp%aé %P&%Hkgieo ctolﬁ-ﬁhavdhée
Hohever, even with such éxtended play"“techni qu S the prob emof re-wn |ng
t he tape remai ns. dffee usgnsiant renoading echreprodisctionsis chrried eutandonedape lrunhingow

utility efficiency.of .tape.due to recording or reproductlon belng per f or med
on whol e width of M°F§ﬁé7and only i-n one direction. Wth a viewto
overcom ng these di sadvantages, the present invention provides a nagnetic
recordi ng or reproducing apparat us for use with rragnetlc tape, conprising a
first head drum fd?urtlmmrode,rugt be recopding ori reprosiughion san e alons dnly sthesoartipe

of a magnetic tape.runnin fi.rst. d| recti second head dr for

recording or repr dﬂﬂtﬂyﬁg”g éf‘%e"'f‘ 5 m %@ ke 4B %%Eﬂmm

running in a sggondedig Focﬂicé‘iﬁé ﬂﬂut&@%ﬁ%hk%ofﬁﬁﬁtﬁf#t@%&@c&ﬂr&ngw
ern

such that tracks recorded thereby formin a‘herring-bone pa 30 In
order that the i nweptdduge mm;eumwyf ulThe tpmdsmbem avhesra 12(ver eof

wi INesnow be’ descrlbed by way of, gxa W|th ref gerence t -acego in
drawi ngs, in whicHRE ¥ap 1{ used for rg&rgm cfucxngmaaouﬂ%mo&egg)?ha\fag...

240-mmute recording or reproductlon peno_d can be provided, and when a
160-minute tape is used in triple mode a 480-n5inut_:e record.mg or reproduction
15 period is provided. However, even with suchextended play techniques, the

~ problem of re-winding the tape remains.

The conventional techniqﬁes also have the drawback of low utility efficiency
| of tape due to recording or reproduction bemg performed on whole width of
20 a tape and only in one dn-ecuon | '

With- a view to overcoming these disadvantages, the present _invenﬁon _
ia’rbvides a magnetic recording'or reproducing apparatus for use with magnetic
tape, comprising a first head drum for recording or reproducing signals in a
,._25_ first domain of a magnetic tape runmng in a first direction, and a second
head drum for recarding'or reproducing signals in a second domain of the
~ tape when running in a second opposite direction, wherein the head drums are -

| arranged such that tracks recorded thereby form in a herring-bone pattern.

% In order that the invention may be more fully understood an embodiment
thereof will now be described by way of example with reference to the

accompanying drawings, in which:



Figure 1 is a side view of major parts for magnetic record reproduci ng .
apparatus in accordance with the present invention; Figure 2 is a diagram
of signal record on nagnetic tape, nmade in accordance with the present:
i nvention; and 5 Figure 3A and Figure 3B are schematic views of tape
pIaying'procedures for recording/reproduc?ng signals on naghetic tapes, in
accordance w resent. i nventi on ferrl n to '__qure'r;d:"‘P .a first head
drum 20 recor Wgnglas“ V‘ng‘?ﬁaﬂees?% PREBER El tape 4 is
.running in a fablswllﬁ%&drg&cel@ﬁglth@gr&bﬁ@ﬁﬁbﬁﬂo& ~Wien the tape is played.
in direction A" the first head drum 2 mounted with a predeternined angle
of inclinati offigure 2his atcdiggrany oft signad regood on; magngericsape m&lednyascerdanceC, and
accordingly hea gls 22, 24. m)unt ed on the first head drum 20 operate on upper
domai n 4a of r re’produce'3| gnal s. A second head drum -

"30 records sorF'i E‘?,QUEE& ﬁ%ﬂ@?ﬁ%ré"’ﬁ&i&daﬁév‘i&?ﬁo Ziii(gi Prodediit8 fapposite
direction, |abelled direct B. Thus, when the tape S | ayed in

direction B, rewerdiagimeprddugingiignalsoon magnetic thpes, in mt eangle to
the tape in the opposite direction to first head drum 20, rotates in
direction D aBB‘??FngPg’e‘a NP of rotation so that its heads 32, 34 are pl ayed
such that signals are recorded .or reproduced on a-lower.’ donal n 4b of the
tape 4. 25 Figure 2 i.llustrates how signals are recorded on the tape by
the magnetic RefesridgrteFigured, | gfiraqohaded:waagmrdmsmgmerqprodm tracks

12, 14 forrred on nd, L.owne omai.ns. 4a fye roduce a
- herrlng boffe ‘Wii 'ragf dﬁ&“%%‘é‘éﬁﬂ“ﬁ@?g %ng}’d%gtgﬁc% “are

slanted in rruy\ually opp05|te directions due to the angI es .of-.inclination of
the head 30 druns relative to the tape 4. Thus, when the tape 4 is pl ayed.../
in-direction A, a track 12 is fornmed on the upper domai n 4a of a tape by -

t he head of a rst ead drﬂn;d an e Ah%ﬁgeh%m%egﬂurﬁtgdrectlon

B, a track 14

-.—I_I

w1th a predetermmed angle of inclination to the tape, rotates about its axis in
15 direction C, and accordmgly heads 22, 24 mounted on the first head drum 20

operate on._upper domain 4a of the tape 4, to record or reproduce signals.

A second head drum 30 records or reproduces s1gnalswhen the tape 4 is
played in the opposite du‘ectlon, labelled dirécciﬁy B. Thus, when the tape 4 is
20 played in direction B, the second head drum 30; mounted at 2 predetermined
_ angle to the tape in the opposite direction to first head drum 20, rotates in .
direction D about its axis of rotation so that its heads 32, 34 are played such |,
that s13na.ls are recorded or reproduced on a lower domain 4b of the tape 4.

‘25 Figure 2 illustrates how s1gnals are recorded on the tape by the magnetic
| record reproducmg apparatus shown in Figure 1. - The tracks 12, 14 formed
on upper and lower domains 4a, 4b of a tape 4 to produce a herring-bone
pattern by the first and second head drums 20, 30 which are slanted in
mutually loppcsite directions due to the angles of inclination of the head
50 drums relative to the tape 4. Thus, when the tape 4 is played in direction A,
a track 12 is formed on the upper domain 4a of a tape by the head of a first
head drum, and when the tape 4 is played in direction B, a track 14 slanted in



. 4- the opp05|te direction fromsaid track 12 is formed on the | ower domain
4b of the tape by the head of the second head drum In this manner, the
first and second head druns record respective signals, or s reproduce
recorded signals on the upper and | ower donalns of a tape 4. Figure 3A and
Figure 3B are schematic drawi ngs for show ng operatlonal condi tions wherein

signals are recor f{ﬁar?%g E&tgﬁfeo%gr eseﬁt“%“ b4 M%Eﬂ%nr&‘é%@gf 8B4 "9

appar at us i n accor I nvention. 10 Figure

i ll'ustrates oper atofcrhaltapmhyllthe hesl ofhtre sebond head dminpl ayed in direction A
while Figure 3B illustrates operational' conditions when the tape is played
in the opposite direction B. is In both Figures 3A and 3B, the tape extends

Pﬁ}ewfelepst eglndd!sziéonﬁg%méggr ams gg@la%% t?g%gﬁéﬁg%mﬁd %e ’heads

by first, second aapirdducedecmdlddeugn&entheupperfandslowsdomnins oha capeahd
fourth slant poles 54a, b, c¢, d; inpedance rollers 50a, b, ¢, d and guide
rollers 46a, b. 20 F| rst and second tension poles 48a, b, adjust the .

tension of the tagg £30s dj he
sel ected driving rm e or tﬂe ppar at usglc?&?gtls%I m’, reﬂvﬁg? bﬁ&aﬂgﬂ‘h

reproduction etc. )conaﬁldﬁsrwhereinckxgﬁdmnd nrdcpmducdtmatqﬁham magneicat e
about respective driv axI es. b2a, whi ch cooperate.,wi,th first and second
pinch rol |l ers 64a fe‘EP"g rWé“F‘é‘sﬂS‘e?‘PF?‘&g“F‘? wath %CP’%W*@QQPS 42a,
b through dri veg, bel t's 56a, b the gears 42 driving first "and second idler
gears 44 ab respectively. Thus, referrqu to Figure 3A, when t he tape is

driven in directi (Figtkpye' comhnomﬁﬁvlhmahaupe is iplayeddnnd :
.capstan axle 62b % at t& rT:j;B ot at esé onal condmons Whenthetapexs

- played in the opposite direction B.

15 In both Figures 3A and 3B, the tape extends between reel disks 40a, 40b,
typically in a cassette (not shown), around the first and second head drums 20, -
30. The tape is guided around the heads by first, second and third rollers 52a,
b, ¢ ﬁrst,. secohd, third and fourth slant polee 54a, b, ¢, d; impedance rollers
50a, b, ¢, d and guide rollers 46a,. b. |
First and second tension poles 48a, b, adjust the tension of the tape on the
first and second heads 20, 30 depending on the selected dnvmg mode for the

' apparatus (fast wmdmg rewinding, reproducuon etc)

2 First and second capstan drive motors 60a, b rotate about respective drive
axles 622, b which cooperate with first and second pinch rollers 64a, b and
also drive respectlve first and second gears 422, b through drive belts 56a, b,
the gears 42 driving f1rst and second idler gears 44 a,b respectively. Thus, |
referring to Figure 3A, _when the tape is driven in direction A, second capstan
3 motor 60b rotates the second capstan axle 62b and at the same time, rotates
the second driving gear 42b by virtue of the second belt 56b. The second

driving gear 42b rotates the second idler 44b and simultaneously moves the



the second driving gear 42b by virtue of the second belt 56b. The second
driving gear 42b rotates the second idler 44b and sinultaneously noves the
second idler 44b to the left. The second idler 44bis noved to:the left and
-transmts torque fromsecond 5 driving gear to the second reel disk 40b so
that it is rotated and winds up the tape-4; while the second pinch roller
64b is drivingly coupled to.second capstan axle 62b so as to drive the tape
4-in directiofe®ndpen the tape 4 is played in direction A the first head

drum 20 is r_o-@g ' ey ection C and signal s are recorded.on or
recorded si gntalt S gﬂ’aq?ég?g%fjced fromupper domain 4a (refer to Figure 1 or

Figure 2) of the tape 4. At this point, the second head drum 20 is not
separately driyven (rofated), so the frictjion force hy not-dfiven second
~ head drum 20 dhe: éwﬁl‘er:ﬂb;arm%edm thedelt gad FEansmols A5raRs BPm SeoRdpe i n
-the opposit R Lon- B .yl 48X BHE L&ASSIn igure 3B.
20 Wen thjg '?zi{)vg&élgi&gtgga é%foggﬁggfl rs@%‘;‘p?gﬁ&%{‘%ﬁéﬁo g?é‘? t?Iléie
first capstantspe 4, while ehelseabnd ipincharsliet 64l is dritiaglyscdupled fd sesbndr i vi ng
gear 42a by neans of the first belt 56a. The first driving gear 42a rotates
the first idl cRpstam 28l 25 sy S 1R S ¢ tapRbin dyeeten iy st idler to the
right. The first idler-44a-is noved to the right -and transmts torque from.

the first driving gear 42a to the first reel disk 40a. 30 Then, “said first .
reel di sk 40aWhen cheatape 4isplayeddn difectibn A,ahe fitsthéadedruaire 20 is sgtagedrinh

L 04 S o & oG ORLE D! Sk Rl SF SARRYAT K] £ 028 AT Ves
.  from upper domain 4a (refer to Figure 1 or Figure 2) of the tape 4. u
At this point, the second head drum 20 is not se_pé.tﬁély driven (rotaxed), so
the friction force by not-driven second head drum 20 and the tape 4 can be
s disregarded. - -

Playing of the tape in the opposite direction B will now be explained with
‘reference to Figure 3B. o '

" 20 When the tape 4 is loaded, the first capstaﬁ motor 60a rotatés the first capstan

| axis 62a and at the same time; rotates the first driving gear 422 by means of
the first belt 56a. | - - J

The first driving gear 42a rotates the first idler 44a and simultaneously moves
25 the first idler to the right. "

The first idler 44a is moved to the right and transmits torque from the first
driving gear 42a to the first reel disk 404.

30 Then, said first reel disk 40a is rotated and winds up the tape 4 while the first
pinch roller 64a is drivingly coupled to the first capstan axle 622 and drives

the tape 4 in direction B.



6 At thls poi nt, the second head drum 30 rotates in-direction D and
elther 'records signal's on the |lower domain 4b (refer to Figure 1l or Figure
2) of the tape 4-or reproduces recorded signals fromdomain 4b. 5 I'n this
manner, the magnetic record reproduci ng apparatus i'n accordance . with the
present ‘invention can record or reproduce in oth directions, needs no

rewi nding and doulcahis PeintjsheSeddntPhel drulABE rothtes Hh direttidie D! ase eithaod

that the invention is_naot necessarily limted Eo the_10 above_ descri bed

exanpl es. |1 n pracreodnsignaly anithe lover demaipoths(rafee te FiguredeorsRignred) ohithen
art W thout depar f pecifically, in the
foregoing, signal gi %%e ir:e gg%fiq'g%%repr c?a%\ﬁ?%{n%gl ulgper domain of a

t ape by the head nounted on the first head drum and on 15 the | ower domain
of* a tape by the head nounted on the second head drum However, it _is also
possi bl e that . by &halwg mguqenethsmnesﬁge@rrdtrquwes appatgtns|in asgerdence with

recorded and repr ém An %mggggiapﬁ%j o&zc‘;quq% apé{"‘ELg“Fead np@%ed

on the first heachr nThe uppe f

t he second drum h%ﬂm&&ublegﬂle@agéﬁmelofat & magnetl c recording or
reproduci ng apparatus for use with magnetic tape, - conprising a first head

drum for recordi ng or. reproducing signals in a 5 first domaln of a magnetic

X p &% 0l di
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opposi te direcii ogbovdiseribed danijsted Iifpﬁ&uﬁﬁany variations are pos31ble to those
skilled in the art without departmg from the scope of the invention.

_ : Speclﬁmlly, in the foregomg, sxgnals are recorded and reproduced on the
~ upper domain of 2 tape by the head mounted on the first heo.d drum, and on -
15 the lower domain of a tape by the head mounted on the second head
drum. However, it is also poss1ble that by changing the positions of the heads,
signals can be reoorded and reproduced on the lower domain of a tape by the
head mounted on the first head drum and on the upper doma.m of a tape by
the head of the second drum head drum



or ded t her eby formin a herring-bone pattern
An apparatus according to claim1, including neans for

seI ectlvel Hl mﬁu"mﬁ aging the tape with t'he first head.drum when the
tape is ru t direction whilst pernmitting the tape-to nove
past the second head drum and means for @peratively engaging the tape wth
the second head drum when the tape is running in the second direction
whi | st 15 per@laimisng the tape to nove past the first head drum 3. = An
apparatus according to claim2, conprising a first capstan notor for
rotating a first capstan axle when the tape is driven in the first
direction; 20 1.2 fiAShagrdlie redoRMing Urtebfludingl dpphrab@efor st kit ns@ae%Y i Ny a

_ ar r anged

driving force from'the irst capstan nbtor -via a belt and a driving gear; a

first pinch rdhpﬂarcommgwg lagahenétdmrnebt rm@awtwmgmw ng the
tape; a se nd stan tor for rotati ostan axIe

tape is dri er gﬁ%mfgﬂ?tr‘%@ﬂ’ e@%ﬁ&{ag U &P fab @V@Mg a

second reel d':ﬁ'ﬁﬂbfbﬂ:‘é&&‘dﬁig‘gr Fepdb ot} szﬁ&.ﬂﬁ&i%%ﬂ%ﬁﬁ%f‘ihﬁ%ﬁé an ot or

via a belt and a driving gear; and a second pi nch:.roll er. pressing agai nst
the second capshemrussing fme sgeandi mqsnedtracp@n,adlermnth headralgums jace

SRS 2R R o Y B e

10 2. An apparatus accordmg to claxm 1, mcludmg means for selectively

operatively engaging the tape with the first: head drum when the tape is U
running in the first direction whilst permlttmg the tape to move past the

second head drum, and’ means for operatxvely engagmg the tape- ‘with the

second head drum when the tape is running in the second dlrectxon whilst

15 permitting the tape to move past the first head drum.’

3. An apparatus according to claim 2, compﬁsinge
a first capsta.n ‘motor for rotating a first cepstan axle when the tape is driven
in the first direction; ' o .

20 afirst idler for rotating a first reel disk by feceiving a driving force from the
first capstan motor via a belt and a driving gear; -
a first pinch roller pressmg against the first capstan axle for guiding the tape; ' |
a second capstan motor for rotating a second capstan axle when the tape is
driven in the second direction; _ _

25 asecond idler for rotating a second reel disk by receiving a driving force from
the second capstan motor via a belt and a driving gear; and
a second pinch roller pressing against the second capstan axle for guiding the -

tape.

30 4. A magnetic recording reproducing apparatus substantially as

hereinbefore described with reference to the accompanying drawings. -



