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'ROTARY HEAD DEVICE

BACKGROUND
1. Field of the Invention
This invention.relates to a fotary head

device. Particularly the invention relates to a rotary
head device for forming inclined tracks on a tape
recording medium by moving the tape recording medium iﬁ
forwafd direcéion and reverse direction.
2. .Baquround of the Invention

. .- Various magnetié recorders and/or regenerators
for recording and/or regeﬁerating digital audio signals
on and/or f;om_g magnétic.tape as the tépe recording
" medium using a./rotary heéd comprising a drum provided
with a piurality of heads. 1In fecorders and/or
regenerators for recording and/or regeneraﬁing using é-
rotary head, a magnetic tape is wound on a driven
rotation drum with a prescribed angle and the drum is
rotated at a prescribed speed, thereby, input digital
audio sidgnals are recorded oh inclined tracks on a
magnetic tape by the head; ,For regénerating, heads of a
drum scaﬁs tracks on a magnetic tape, thereﬁy, recorded

-signals are read out.



As an example of such magnetic recorders
and/or regene;ators, USP No. 4,665,443 discloses a
- magnetic recorder and/or regenerator. In the device
disclosed in USP No. 4,665}443, the recording region of
a magnetic tape is divided to two regions along the
longitudinal direction, while a'magnetic tape is moved
in the forward direction, signals are recorded on and/or
.regenerated'from one region of the two recording
regions. On the other hand, while a maghetic tape is
moved. in the reverse di:ection, signals are tecordgd on
and/or regenerated from the other region of the magnetic
-tape by the head._ _

The siructure of a rotary head device used for
such recording.and/or regeneration is shown in Fig. 1.

The' rotary head device "a" is provided ?ith a
bottom drum "c" and top drum "“d" fiked on a chassis "b",
and a medium drum "e" which is a rotation drum provided
rotatably between the drums "c" and "“d".

Oﬁ.the tbp side of the rotation dfum "e",
‘magnetic heads "£" and "f" (referred as to A-side head)
for recording and/or regenerating input signals such as
_digitallaudio signals on and/or from the top region of
fheftwo recording regions divided along the longituaiﬁal

direction of the magnetic tape are mounted.. On the




bottom side of the rotaticn dcum "e", magnetic heads "g"
"and "g" (referred to as B-side head) for recording
and/or regenerating input signals on and/or from the
bottom recording region of the two recording regions are
mounced.

| A magnetic tape not shown in the figure is
moved along the peripheral surface of the head drum "a"
by a driving mechanism of the recocder and/of
regenerator not shown in the figure. Thereby, the
magnetic tabe and A-side heads "f"-and nge of B-side
heads "g" and "g“'a:e moved relatively, signals are
recorded on or regenerated from any one recording region
of the two reg;éns ‘divided along the longitudinal
dlrectlon of tHe magnetic tape. -

‘Therefore, after signals are recorded on or
regenerated from one recording region of the two
recording fegion of the magnetic tape, success;vely,
signals can be recorded.on or regenerated from the other
recordlng region of the magnetic tape w1thout the.
operation of re-attachlng of the reversed tape cassette
which contains the magnetic tape.

' In the case of the rotaiy head device ng"
shown in Fig. 1, A-sidé heads "f" and "£" and B-side

heads "g" and "g" are érovided facing each other



-vertically at tﬁé top side and bottom side of the
rotation drum "e", consequently, it is difficult to
shorten the distance bétween A side heads "f" and "f£"
and B side heads "g" and "g". If a rotation drum "e"
with a thin thickness is used, the thin thickness
reéults inla reduced rigidity of the rotation drum "e",
this is the reason of difficulty to shorten the disténce
between A-side heads and B-side heads.

Therefore, when a méghetic tape with a wide
wiaﬁh is used, the rotary head device showp in Fig. 1 is
applicable, however, when a magnetic tapé with a narrow
width is used, the rbtary head device shown in Fig. 1 is
difficult to ap&ly. In the case of the rotary heaq
device as shown in Fig. 1, it is difficult to shorten
the distancejbetween A-side heads and B-side heads each
other in the vertical direction in Fig. 1 by the‘réason
described herein above, therefore, it is difficult to
record -signals individually on each recording regioﬁ of
two recording regions"diyided along the longitudinal
direction of the magnetic tape. ihis difficulty is true
also for regeneration. 'In the case of the structure |
shown in Fig. 2 in which a head drum "j" is placed in a
hollow “i"-formed on the front side of a tape caséetté

"h" for recording and/or regenerating, it is almost



impossible to apply. _The reduction of height or
.thickness of a whole rotary head device "a" is 1imiged
by thg feason described herein above, therefore, the
rotary head device "a.'l can not be placed in the hollow ‘
"i" of the tape cassette "h" from the opening on the

front side of the tape cassette "h".

SUMMARY OF THE INVENTION

It is therefore an object of the present
invention'to provide a rotary head device which is to
- resoiye the above-mentioned problem.

Aécofding to the preéent invention, a rotary
head device is_Lfovided. The.rotary'head device is used
to record and/ér regenerate Signals on and/or from. a
tape reéordiﬂg medium. The tape recording medium has
two.recording'regions divided along the longitudinal
directign of the tape recording medium. The rotary head
device forms a plurality of inclined tracks parallel
each other along the longitudinal direction of each
fecording region of thé tape recording'medium. ‘The
rotary head device has.a rotation drum, rotationaily
driving section, and fifst and second head components.

A tape recor&ing medium is wound around the rotation

drum. The_rbtationally driving means rotates the




rotatiqn drum. The first head component is mounted on
the rotation drum. The first head component is served
to record and/or regenerate signals on and/or from one
recording region of the two recording.;egions of the
tape recording medium. The secohd head component is
mounted‘on the rotation drum at the height position
.different from.that of the first head componentVand at
the peripheral posiéion_different from that of the first
head component. The éécond head éomponent is served to
record and/or regeneraﬁe signals on and/or from the
 §ther recording region of the two recording regions of
the tape recording medium. .

' {
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BREIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a vertical cross-sectional view for
i iliustrating one example structure of a rotary head_
~ device.

-Fig. 2 is a perspective view for illustratihg
the-ét:ucture of the main part of the.rotary head device
of a recorder and/or'fegenerator using a rotary head
device. |

Fig. 3 is a vertical Sectional'view'for

illustrating the structure of a rotary head device in



accordance with the.first embodiment of the present
invention.

Fig. 4 is en exploded perspective view.for
illustrating the rotation drum of a rotery ﬁead device
in accofdence with the_first embodiment.

Fié.'s is a vertical cross-sectional view for
illus;rating_the'struqture,of a rotary head- device in
accbréanée with the second embodiment of the present
invention.

Fig. 6 is an exploded perspective view for
illustrating the structure of the main part of the
rotary head device in accordance with the second

embodiment . )

- DESCRIPTION OF THE INVENTION

The rotary head device in accordance with the
-embodiment of the present invention will be described in
detail hereinafter referring to the drawings. The
rotary head device in accordance with the embodiment of
the preseﬁt invention will be described hereinafter
. referring to a rotary head device used.for a magnetic
recorder and/or regenerator in whieh a magnetic tape as

a recording medium is moved in any one direction of



forward direction and reverse‘direction as disclosed in
the USP No. 4,665,443 described herein above.

Detailed description of signal format is
omitted hefein/ USP No. 4,6&5,443 méy-be referred..

| By applying a rotary head device in accordance
with the pfesent invention, input signals, for example
digital audio signals, are recorded on the Ewo recording
regions divided along the longitudinal direction of a
tape in a form of inclined tracks on the magnetic fape.

First, the roﬁary head device iﬁ accordancé
with the first.embodimént is described referring to
Figs. 3 and 4.

The rgtary head device is provided on a
chassis 2, and provided with a bottom drum 3 and top
drum 4 fixed to the chassis 2, and a rotation drum 5
provided between fixed drums 3 and 4. A tape cassette
is attached on tﬁe recorder and/or regenerator, thereby,
the chassislz is moved and the rotary head device 1 is
placed in the tape cassette from the opening on the
front side Gf the tape cassette. As the result, the
magnetic tape is wound around the rotary head device i.
A column 6 stands on the chassis 2, the bottom drum 3
and top drum 4 are fixed Eo-the column 6 by screwing.

The bottom drum 3 and top drum 4 have a circular



peripheral surface with the exception of portions for
fixing the drum to the column 6. A space 7 is provided
between the bottom drum 3 and the top drum 4. The space
7 is a space for allowing the rotation of the rotation
dfum S.

In a supporting hole 8 formed at the center of
the top drum 4, the top end of a supporting shaft 9 is
fixed by pressing. The bottom end of the supporting
shaft 9 extends under the bottom drum 3 through a
insertion holé 10 formed on thé botton drum 3.

"A tube 11 is férmed projectedly downward
' solidly with the center of the rotatién drum 5. The top
of the'bearingf;leeve 12 is press-fitted to the tube 1i.
The bottom of the bearing sleeve 12 extend downward
beyond'the bottom end of the tﬁbe 11. ’

On the bottom end of a sealed case 13 fixed to °
,the'bottom side of the bottom drum 3 and open on the
bottom side,.a stator 15 of a flat opposing motor 14 is
- fixed, and the-rotor_lﬁlof the motor 14 is fixed to the
bottom of thé bearing sleeve 1l2.

The supportin§ shaft 9 is inserted in the
bearing sleeve_lz, and the middle drum 5 is supported by
the top drum 4. 1In Fig. 3, an identification numeral 17

represents a thrust bearing press—inserted in the bottom
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of the,bearing sleeve-lz, the bottom end of the
supporting shaft 9 is maintained in contaét with the
’fhrust bearing 17 by suction force generated between a
magnet, not shown in the figure and supported by the
above-mentioned rotor 16, and sealed cased 13; When a
driving current is supplied to the coil of the stator 15
6f the motor 14, the motor 14 is rotafionally driven by
alternating magnetic field from the coil of the stator
15 and dc magnetic field from a magnet which is a
component of the roﬁor 16. The stator 19 of the rotary
transformer 18 is fixed on the bottom éide_oflthé Eop
drum 4, the rotgr 20 is fixed on the top side of the
middle drum 5 sg as to face with the stator 19.- Thg
magnetic head,-which will be described hereinafter, is
connected to ‘the recording and/or regenerating circuit
-of the recorder and/or regenerator through this rotary
transformer 18. |

On the top side of the rotation drum S, a
recess 21 is formed, and on a part of’peripherallwall
which deflnes the out side of the recess 21, a cut 22 is
formed. At the opposite side of the part of the bottom
side of the rotation drum 5 where the recess 21 is |
formed, namely at the position apart.led degrees in the

peripheral direction of the rotation drum 5, a recess 23
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is formed; a cu£.24 is formed on the part of the
peripheral wall which_defines the out side of the recess
. 23. A head base plate 25 is provided in the recess 21 °
on the top side of the rotation drum 5. Magnetic héads
26A and 26B are mounted on the top side of the first
head base plate 21.. The magnetic heads 26A and 26B
" {referred to as A-side head hereinafter) are served for
recording and/or regeheration on and/or from one
récotding region (referred to éé A-side hereinafter) of
'thg two recording regions divided along the longitudinal
~.direction of a magnetic tape. In the rotary head devicg
1, each of the two récordin§ region is served to two
- channel recordlng and/or regeneration, the magnetlc head
26A is for one. ‘channel (referred to as A-channel
hereinafter) 'and the magnetic head 26B is for the other .
channel (referred to as B-channel heréinafter). The
magnetic head 26a and magnetic head 26B is provided on
" the base plate 21 with a phasé difference of 9.17
degrees in the pefipheral direction of the rotation drum
5. The magnetlc heads 26A and 26B are provided on one
side of the flrst head base plate 25 so as to be exposed
£from the cut 22 to the outside.

In the recess 23 on the bottom side of the

rotation drum 5, the second head base plate 27 1s.
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prd&ided, and on the bottom side of the second head base
~plate 27,-magnetic heads 28A and 28B gre provided with a
-phase difference of 180 degrees frbm the magnetic heads
26A and 263,_in.other words, at the position opposing
180 degrees to the magﬁetic heads 26A and. 26B. The
magnetic heads 28A and 28B are served to record on
and/or regenerate frgm.the other':eco:ding region
(referred to as B-side hereinafter) of the two récording
regions-diﬁided along the longitudinal direction of the
magnetic tape. ‘The magnetic head 28A is for A-channel
head, and_thelmagnetic head 28B is for B-channel head.

" The maénetic heads éeA and 28B is provided on one side
of the second h;se plate 27 so as'to be exposed from the
cut 24 to the dutside. The magnefic heads 28A and 28B
are provided.bn the second base plate 27 with a phase
difference of 9.17 degrées as same as the magnetic heads
26A and 26B. |

| In the rétary head device 1, a magnetic tape’.
is recorded and/or regeneraﬁed separately on A-side and
B—side recérding regions divided along the longitudinal
direction-pf the magnetic tape not shown iﬁ the figure
by A-side heads 26A and 26B and B-side heads 28A and 28B
respectively; Therefo?e, after one region, for example

A-side of the magnetic tape, is used for recording
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énd/or regeneration, succeSSively} fhe other region,
namely B-side of the magnetic tape, can be used for
recording of input signals and/or regeneration of stored
éignals withouf troublesome interrupting operations th&t
the tape is're-wound, or the tape cassette is taken out
:from the device and re-attached on the device placing
the reversed side of the tape'cassette on the other
side. It ié possible to record and/or regenerate on
both A-side and B-side simultaneously. _

The A-side heads 26A and 26B are provided with
angular difference of 180 degrees apart from the B-side
heads 28A and 28B in the peripheral direcfion}
therefore, the_;ertiéal space can be presc:ibed as
desired.  The A-side heads can be positioned near the B-
side heads in the height direction,.the rotary head 1
can be miﬁimized, thérefore, the rotary head device can
.be used for recorders and/or regenerators which utilize
a magnetic tape'with a nar:éw width.‘ _~

In the embodiment, the offset angle in the
pefipheral di;ection between the A-side heads ZéA and-
26B and B-side heads 28A and 28B is not limited tﬁ 180
'éegrees'described herein'above, and may be 96 degrees or

any angle as long as the A-side heéds 26A and 26B is-




14

lpositiéned neér the B-side heads-28A and 28B in the
‘height direction.

Mounting of A-channel heads 26A and 28A and B-
channel heads 26B and 28B on the same head base plates
25 and 27 allows the.A—channel head and B;channei heads
to be mounted at more precise position cdmparing with
mounting on separate base plates, and results in-. |
efficient mounting work.

Next, a rotary head device in accordance with
. the segond'embodiment of the present invention is
described referring to Figs. 5 and 6.

The second embodiment has the same structure
as the first eméodiment described herein above with the
exception of tHe arrangement of magnetic heads. The
structure different from the first embodiment is
3 described in détail, and the same character is given to
the same member of the second embodiment which
correspbnd to the;member of the first embodiment,.énd
detailed description of the ﬁember is omitted.
| Two head base plates 3za.and'32b are mounted
apart each other 180 degrees in the-peripheral direction
of the rotation drum 31 of the rotary head device 30 in
accordance with ﬁhe second embodiment. A-side A-channel

head 26A is mounted on the top side of the head base
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plate 32a and B—side A—chanﬁel head 28A is mounted on
the bottom side of the head base plate 32a. A-side B-
‘channel head ZEB.is mounted on the top side of the head
base piate 32b and B4siae-B-Channel head 28B is mounted
on the bottom side of the head base piate 32b. In.Fig.
5, A-side heads 26A and 26B and B-side heads 28A anﬁ 28B
are shown as if tﬁe heads are facing each other
verticaliy with interposition of the head base plates,
however actually, as shown in Fig. 6, the magnetic head
26A is provided apart from the magnetic head 28a
angularly in the peripheral direction of thé:rotation-
drum 31, and similarly'the magnetic head 26B is provided
apart from the magnetic head 28B. |
As described herein above, A-side heads énd B-

side heads are provided on the same head base plate,
thereby, A-side heads:and stidé heads can be relatively
" positioned more ptecisely, the precise positioning is
the advantage of this mgthqd. In the second embodiment;
A-side heads andlB-side heads are providéd hear each
other in the height direction as_described in the first
ehquiment. | |

' 'In the embodiments described hereinbefore, the
rotary head device is desdribed.referring to devices for

recording and/or regenerating digital audio signals,
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however, the rptaiy head device is also applied to
devices for fecording and/or regenerating image signals
in addition to audio signals., Various modifications are
~applied to the invention without departing from the

scope of the invention.
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WHAT IS CLAIMED IS:

1. A rotary head device, said rotary head
device being for recording'and/er regenerating signals
on‘and/or frem a tape recording medium, said tape
recording medium having two recording regions divided
along the 1ongi£udinal direction of said tape recording
medium, eaid rotary head device forming a pluraiity of
inclined traeks parellel'each other along the
longitﬁdinal direction of each recording fegion of the
tape recerdihg medium, said head device comprising:

a';otat;on drﬁm on which the tape recording -

medium is wound;

]

‘ rotatﬁonally-driﬁing means for fetationally
driving said retation drum; .
the first head component mounted on said

rotation drum,.said first,heed'component being for
recerding.and/or.regenerating signals on and/or from one
reéion of the tﬁo recording regions of eaid tape
recording medium; and

| the second head component mounted on said
rotation drum_at_;he height position different from'the
positiop of said first heaa component and.at the
position angulerly epart in the peripheral direction of

said rotation drum from said first head component, said
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second-head component'being for recording and/or
regenerating-signais on aﬁd/or from the other region of
the-two reéording-régiqns 6f said tape recording medium.
2. The rotary héad device as claimed in claim

1, wherein said first head component and said second |
head component are positioned 180 degree symmetrically
each other about the center of rotation of said rotation
drum. |

| 3. The rotary head device as claimed in claim
2, wherein said device has the first base plate on which
'said first head component is provided and the second
basé.plate on which said second head component is
provided, said_;otation drum has the first recess for
mounting said first base plate on one.side of said
rotation drum and the second recess for mountihg said
second base plate on the other side of said ro;ation
drum. .
| - 4. The.rotary head device as claimed in claim.
3, wherein said first head component has the first head
for the fi;st channel and the second head for the second -
channel, and said second head component has the thi;a
head for the first channel and the fourth head for the

second channel.
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5. The rotary head device as claimed in.claim
4, wherein said fifst head and the second head are
positioned on the same sidé of said first base plate at
the different bositions apart each other in the
peripheral direction of said rotation drum, 'and said
third head and said fourth head are position on the same
side of said second base plate at the different
positioné apaft each other in the peripheral direction
of said rotation drum. _

6. The rotary head device as claimed in claim
4,.wherein any one of said first head and said third
heaé prdvided 6n oﬁe side of said first base plate, the
other head is p&ovided on the other side of said first
base plate, and an& one of said second head and said
fourth head is provided'on one sidé of said second base.
plate'and'the othér'head is provided on the other side
of said second base plate. |

7. The rotary head device as claimed in claim
6, wherein éaid first head and said third head are
provided with interposition of said first base plate at
the angularly different positions each other in the
peripheral direction of said fotation-drum, and said
second head and said fourth héad are provided with

interposition of said second base plate.at the angulariy
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different position each other in the periphgral' -

. direction of said rotation drum.



