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magnetic record1ng/reproduc1ng apparatus,

for example a
video tape recorder (hereinafter referred to as VTR),

and more particularly, to a rotary head apparatus

- utilized in such a magnetic recording/reproducing
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. reproducing recorded signals.

‘25

30

apparatus.

Previously a helical scanning system has been used
for a magnetic recording/reproducing apparatus such as
a VIR, to perform magnetic recording and/or reproducing
by rotary magnetic heads.

On such a helical scahning system VTR, for
instande, in the reproducing process, at least two
magnetic heads are installed on.a rotary drum and these
heads rotate as if to helically trace é magnetic
recording medium in.its running direction to reproduce
signals. The signals thus obtained are then amplified
to a specified level by an electronic circuit such as a
reproduction preamplifier and supplied to a reproducing
circuit via a non-contact rotary transformer
(hereinafter reférred to as a rotary transformer) for
Further, in the case of
recording by a magnetic recording/reproducing
apparatus, signals to be recorded are supplied via such
a rotary transformer. Voltages and currents required
for the recording operation are supplied to the
magnetic head by an electric circuit such as a
recording amplifier. The magnetic head then rotates to
'so that the

signals are magnetically recorded on the recording

helically trace the recording medium,

medium.
As described above, in case of VTRs there is a

rotary transformer between the magnetic head and the:

- circuit for supplying signals to be recorded to the

35

magnetic head, or the circuit for amplifying the
and therefore

I n

signals reproduced by the magnetic head,
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15 heads rotate as if to helically trace a magnetic recording nediumin its
rdnning direction to reproduce signals. The signals thus obtai ned are then
anmplified to a specified |level by an electronic circuit such as a
r.eproduction preanplifier and supplied to a reproducing 20 circuit via a
non-contact rotary transforner (hereinaftper referred to as a rotary
transforner) for reproducing recorded signals. Further, in the case of
recordi ng by themgntsi 8 geeatdtnghsepssiomi hyssipplirtiteissignghal s to be

recorded are \?HPSJ:{;%?p%hgoéHEQ g?nﬁe&%érg hid a@éx?éxﬁ'}?é %'i@é’%s and

currents requifre recor operafion are sup p he magnetic
head by an ellkaveibeenrsafie.suén Ebe%erE@QFQﬁﬁ%Feuﬁﬂ¢¢t%@QlQhe magneti c

head then rotgfgsuleshglibrabsyat £F85L0atEIAG CaISH 16 dRAbHM S&-bR@inghe

5 amplifier are provided between the rotary transformer
and the magnetic head.

One mounting method has been proposed in which
such electronic circuits as described above are
provided on a circuit board, this circuit board is

10 arranged on the upper portion of a rotary drum and the
circuit board is connected to a magnetic head and a
rotary transformer through lead wires. In a device
with this structure, electronic .circuits and other
electronic components are provided very close to a

15 magnetic drum more than in previous devices. However,
the electronic circuits and the rotary transformer will
be located far away from each other. Thus as far as a
reduction of signal transmission loss is concerned, a
larger improvement over the previous devices cannot be

20 expected.

So, there was made an attempt to mechanically
arrange a circuit board provided with electric circuits
between a magnetic head and a rotary transformer in a
rotary drum. However, a problem arises in that the

25 manufacturing process is complicated as it is necessary
to connect magnetic heads and circuit boards, and a
circuit board and a rotary transformer with a lead wire
when actually mounting the circuit board in the rotary
drum.

30 Further, there is also a mounting method in which
a circuit board is formed to fit the shape of a rotary
transformer and pasted on the upper surface of the
rotary transformer to facilitate the connection of the
circuit board with the rotary transformer. However, in

35 +this case, it is also troublesome to connect the

circuit board to the rotary transformer. Furthermore,
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30 signals are nagnetlcally recorded on the recording nedium As descri bed”
above, in case of VIRs there is a rotary transforner between the magnetic
head and the circuit for supplying signals to be recorded to the 35
nagnetlc head, or the circuit for anplifying the signals reproduced by the
magnetic head, and therefore -2- therB-is a great transm ssion | oss of
the signal. Various proposals.to reduce this transm ssion | oss, have been
made. In t hes%"“b?%ﬁsm‘@blémet% reansed i in uthat sifktbesones e@xfxﬁlimmhg

anplifier or gorfeotdiNland remove a rotary drum as the circuit
board is assembled integrally with the rotary
transformer.

5 As described above, in the previously known. rotary
head apparatus, a circuit board having electrdnic
components such as an electronic circuit is mounted,
for instance, on a rotary drum. Thus there is no
possibility of the loss of signal components being

10 transmitted in a signal transmission mechanism which
performs magnetic recording onto or magnetic
reproduction from a recording medium using a magnetic
head'provided on the rotary drum, because such
electronic components as the electronic circuit are

15 installed near the magnetic head. However, there still
remains a problem that a distance between the
electronic circuit and the rotary transformer provided
'in the rotary drum becomes fairly long'and thus signals
being transmitted may be adversely affected.

20 Further, for the purpose of solving the problems
described above, if the circuit board is located
between the magnetic head and the rotary transformer
and the distance between them is made short by
arranging the circuit board between the magnetic head

25 and the rotary transformer, the problem of transmitting
signals affected by a distance may be solved. However,
there still remains the problem that the structure of
the magnetic head and the circuit board or the rbtary.
transformer and their mutual connections becomes

30 extremely difficult.

The present invention seeks to provide a rotary
' head apparatus with a circuit board provided at an
optimum shortest distance without incréasing the
distance between the magnetic head and the rotor of a

35 rotary transformer, which is capable of conneCting'them

in a simple construction and reliably communicating
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S anplifier are provided between the rotary transforner and the magnetic
head. One nmounting nethod has been proposed in which such electronic
circuits as described above are provided on a circuit board, this circuit
Qoard is 10 arranged on the upper portion of a rotary drun1and the circuit
boardi s connected to a magneti ¢ head ang-a rotary transforner through |ead
wires. In a device with this structure, electronic circuits and ot her :
el ectroni ¢ cosjgmehs stherepetweared very close to a 15 magnetic drum nore

than in previous dgcy SE8in H?gveyﬁé E%Eerﬁl elg_fc‘{]q{glﬁ hcﬁ1w ds and the rotary

transformer wll ocate rome Us 48 far as a
reduction of %Fwe@r%nE%%ﬁdﬁﬁ@%s@H%f@mﬁ:ml%ﬂgrger i mpr ovenent

over the previous gevhegsy Camaot; be
5 a rotary member fixed to the rotary shaft;
a stationary drum for rotatably supporting the
rotary shaft;
a rotary transformer including a rotor having a
winding and fixed to the rotary member so that the

10 rotor may rotate together with the rotafy member and a
stator mounted on the stationary drum, the rotor and
the stator being electromagnetically coupléd with each
other;

the rotary member including:

15 at least one magnetic head the or each magnetic

head having a winding; and

a circuit board provided with a first surface
carrying a first conductive member, a second surface
carrying a second conductive member, an electronic

20 circuit provided on at least one of the surfaces, a
circuit wiring for communicating signals. among the
electronic circuit, and the first and the second
conductive members, the first conductive member being

- in contact with a terminal of the winding of the

25 magnetic head for establishing an electrical connectién
therebetween and the second conductive member being in
contact with a lead terminal of the winding of the
rotor of the rotary transformer for establishing
another electrical connection therebetween.

30 In the present invention, only wheh the circuit
board with the first and second coﬁductive members and
the electronic circuit member installed are
mechanically mounted between the or each magnetic head
and the rotary transformer mounted to the rotary drum,

35 1is it possible to make the required electrical
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20 expected. So, there was nmade an attenpt to mechanically arrange a
ci‘rcuit board provided with electric circuits between a magnetic head and a
rotary transfornmer in a rotary drum However, a problemarises in that the
25 manufacturing process is conplicated as it is necessary to connect
nagnefi c heads and circuit boards, and #S€ircuit board and a rotary _
transforner with a lead wire when actually nounting the circuit board in
the rotary dapAnesgrions. MR tharesultor elignadiss ebdaimed ibyy thet hod i n whi ch

a circuit boaabrietiomahd &di thd Rupthara @b %Heoha%ﬂfo?x;iéﬁl orner and

pasted on the .upper, surface of the rotary transfornmer to litate the

connecti on of® i menken oFA the HFiksd condur tiven sesbesr andovidder, in

signals amplified in the electronic circuit are
5 supplied to the rotor of the rotary transformer via the
second conductive member. Thereafter, the signals
passing through the rotor are transmitted to the stator
which is electromagnetically connected with the rotor
and then communicated to an external electronic circuit
10 via lead wires.

Additional objects and advantages of the present
invention will be apparent to persons skilled in the
art from a study of the following description and the
accompanying drawings.

15 For a better understanding of the present
invention and to show how it may be brought into
effect, reference will now be made, by way of example,
to the accompanying drawings, wherein:

Figure 1 is a diagram showing in section a first

20 embodiment of the rotary head apparatus according to
the present invention;

Figure 2 is a plan view showing the circuit board
mounted to the rotary drum shown in Figure 1; '

Figure 3 is a diagram showing the circuit board

25 for a second embodiment of the rotary head apparatus
according to the present invention; and

Figure 4 is a diagram showing the circuit board
for a third embodiment of the rotary head apparatus
according to the present invention.

30 " The present invention will be described in detail
with reference to the accompanying drawings.

Throughout the drawings, like or equivalent
reference numerals or letters will be used to designate
like or equivalent elements for simplicity of

35 explanation.

Referring now to Figures 1 and 2, a first

This Sheet Has Been Replaced

(A




35 this case, it

is also troubl esone to connect the circuit board to the

rotary transformer. Furthernore, -3- another problemis caused in that
it becones difficult to install and renove a rotary drumas the circuit
board is assenbled integrally with the rotary transforner. 5 As

descri'bed above,

in the previously knowgsotary head apparatus, a circuit

board having el ectronic conponents such as an electronic circuit is
mount ed, for emigidimEnt of aheotmrtany headl hppadaie isscordiessidy | ity of

the loss of SN LOUMONER BRI H111 be described in detail.

Figure 1 shows a cross-sectional view of the

'rotary head apparatus of the first embodiment. Figure

5 2 shows a plan view of the circuit board mounted to the

rotary drum shown in Figure 1.

As illustrated in Figure 1, the rotary head

apparatus has a rotary drum 2 which rotates together

with a rotary shaft 1; magnetic heads 3 mounted at

10 prescribed positions of the rotary drum 2 while

projecting by a given amount from its peripheral

surface so that they are in contact with a magnetic

recording medium that travels along the peripheral

surface of the rotary drum 2; a disc shaped circuit
15 board 4 defining a hole 4a through which the shaft of
the rotary drum 2 penetrates; first conductive members

5 which are mounted on the outer edge of the upper

surface of the circuit board 4, facing the magnetic

heads 3 while in contact with lead terminals of

20 windings of the magnetic heads 3 for making electrical

connections; an electronic circuit member 6 provided in

a specified area of the circuit board 4, which is

connected to the first conductive members 5 by printed

wires and is equipped with a preamplifier for

25 amplifying signals from the magnetic heads 3 at a fixed

amplification factor; second conductive members 7

provided on the under surface of the circuit board 4

and connected to the electronic circuit member 6 by

printed wires; a rotary transformer 8 comprising a

30 rotor 8a having a winding, the lead terminals of which

are electrically connected to the second conductive

member 7 by contacting them and a stator 8b for

transmitting signals by being electromagnetically

connected with the rotor 8a; and a stationary drum 10

35 to which the stator 8b of the rotary transformer 8 is

fixed.
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10 transmitted in a signal transm ssion mechani sm which perfornms nagnetic
recordi ng onto or magnetic reproduction froma recording medi um using a
magneti ¢ head provided on the rotary drum because such el ectronic _
conponents as the electronic circuit are 15 installed near the magnetic
head. © However, there still remins a p«pbl em t hat a di stance between the
el ectronic circuit and the rotary transfornmer provided in the rotary drum
beconmes fairly | orRpether huthaifirsts drel ragactorr];uhsmrtdlmj:nw m}ﬁheert‘sel y
affected. 20 t : é¥ﬁ% ViR obl ens

descri bed aboE:/ned foﬁeﬁﬁ\%{% #c:gsljé“ﬁs g:g;it E&%&lﬁ%énraﬁhtg{ magneti ¢ head
and the rot arﬁﬁﬁqré#m%r%rt%&%ﬁaﬂdisﬁaaﬂté-bet ween themis nmade short by

arrangi ng the circi tadipibetaveaitd e st i19 1e2¢itted to the
5 rotary shaft 1 and the rotary drum 2 is mounted to the

rotary member 11 with the mounting screws 12.
Therefore, the rotary drum 2 rotates together with the
rotary shaft 1. Disc shape projections are formed near
the center of the underside of the rotary drum 2 and
10 the circuit board 4 is mounted to the ends of the
projections with mounting screws 13. So, the circuit
board 4 rotates together with the'rotary drum 2.
Further, at the center of the stationary drum 10 a
plurality of bearings 10a ére provided facing each
15 other at contacting points with the rotary shaft 1 so
that the rotary shaft 1 is able to rotate freely
without reducing the rotary speed when passing through
the penetrating hole provided on the stationary drum 1.
There are also printed circuit wirings (not shown)
20 provided on both sides of the circuit board 4 for
constituting predetermined electric circuits. The
printed circuit wirings provided on both sides may be
mutually and electrically connected by way of through-
holes, for example. As illustrated in Figure 2, there
25 are arrangement areas 60 provided on the upper surface
of the circuit board 4, which are functionally optimum
arranging areas of the electronic circuit members 6,
and electrodes (not shown) for being soldered with lead
terminals of the electronic circuit members 6 are
30 formed in these arrangement areas 60. These electrodes
are connected with the circuit wirings'and the
electronic circuit members 6 are electrically and
mechanically mounted to the circuit board 4 throudh
soldering. As a result, the electronic circuit members
35 6 are connected with the first conductive members 5
installed on the circuit board 4 and further, with the
.
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25 and the rotary transforner, the problemof transmtting signals
affected by a distance may be solved. However, there still remains the
problemthat the structure of the nmagnetic head and the circuit board or
the-rotary transformer and their mutual connections becones 30 extrenely
difficult. The present invention seeks +®-provide a rotary head apparat us
with a circuit board provided at an opti mum shortest distance w thout

i ncreasi ng t Ireahing mmyﬁe&znﬂqmzmag'memstdiéaﬂ amd tHee bagtioroof a 35

rotary transfdes . syW&dl | S¢ caRatl & Al C YYNEY 119 tHhHMd 1A AR ©

construction and relrably comuni cati ng _
circuit member 6 may be an integrated circuit device

including a preamplifier circuit for amplifying signals
5 reproduced by the magnetic head. Resistors and
capacitors are mounted on the circuit board 4 where
necessary to constitute an electronic circuit together
with the electronic circuit member 6.
To assemble a rotary head apparatus in such a
10 structure as described above, for instance, the rotor
8a of the rotary transformer 8 is fixed to the rotary
member 11 and then the rotary member 11 is fitted onto
the rotary shaft 1 supported by the stationary drum 10
in the rotatable state. Further, the circuit board 4
15 is mounted to the rotary drum 2 with the mounting
screws 13, and the lead terminals of the winding (not
shown) of the magnetic head 3 are in contact with the
first conductive member 5. The rotary drum 2 is
mounted with the circuit board 4 provided to the rotary
20 member 11 by means of the mounting screws 12. The
second conductive members 7 are in contact with the
lead terminals of the windings of the rotor 8a of the
rotary transformer 8. The rotary head apparatus is
assembled in suchla manner as described above and is
25 disassembled in the reverse order. Further, the first
and the second conductive members 5 and 7 are elastic
and are in elastic contact with the respective lead
terminals of the windings.
On the rotafy head apparatus with the structure as
30 described above, as the circuit board 4 is provided
between the magnetic head 3 mounted to the rotary drum
2 and the rotor 8a of the rotary transformer 8 mounted
- to the rotary member 11 which rotates jointly with the
rotary drum 2 as described above, it is possible to
35 arrange the magnetic head 3 and the rotor 8a with the
shortest distance between them. ' Furthermore, as the
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-4- signals therebetween. According to the present invention there is
provided a rotary head apparatus conprising: a rotary shaft; 5 a
rotary nenber fixed to the rotary shaft; a stationary drumfor rotatably
supporting the rotary shaft; a rotary t ransf or mer i ncluding a rotor having
a mnndlng and fixed to the rotary menbergso that the 10 rotor may rotate
together with the rotary nenber and a stator nounted on the stationary
drum the rotmagmeticheesdal candeting wbent r@éaegretcaaidytadupd eshaht h each

other; the rofanyy @ibeLnd nel P "Gonductive members 5, the

electronic circuit member 6 and the second conductive
members 7, signals can be reliably communicated between

5 them. _

Now the operation of this embodiment will be
explained in detail with reference to Figure 1.
For instance, when a signal reproduction operation

is performed using the rotary head according to this

10 embodiment, signals recorded by the magnetic head 3
mounted to the rotary drum 2 are reproduced from a
magnetic recording medium (not shown) which travels
along the outer surface of the rotary drum 2. As the
reproduced signals are signals in a high frequency band

15 but of a low sighal level, it is required to ampiify
them at a certain amplification factor. When |
reproduced, the signals are supplied to the electronic
circuit member 6 on the circuit board 4 via the first
conductive members 5 which are in contact with and

20 electrically connected to the lead terminals of the
winding of the magnetic head 3. The reproduced signals
supplied to this electronic circuit member 6 are
'amplified at a prescribed amplification factor by, for
instance, a preamplifier. The amplifier reproduced

25 signals are transmitted to the rotor 8a of the rotary
transformer 8 via the second conductive members 7 which
are connected to the electronic circuit member 6 with
the circuit board 4 clamped between them. The
reproduced signals transmitted to the rotor 8a are

30 transmitted to the stator 8b by the electromagnetic
connection of the rotary transformer comprising the
rotor 8a and the stator 8b, and then transmitted to an
external electronic circuit (not shown) via a lead wire
9 which is connected to this stator 8b. . Thus, the

35 signals recorded on a recording medium can be
reproduced.
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15 at | east one magnetic head the or each magnetic head having a
winding; and a circuit board provided with a first surface carrying a first
conductive nmenber, a second surface carrying a second conductive nenber, an
eleﬁtronic 20 CIrCUIt provi ded on at | east one of the surfaces, a circuit
wi-ring for comunicating signals anong-i1e el ectronic circuit, and the
first and the second conductive nenbers, the first conductive nenber being
in contact with aFugthewalWbEntherﬂpnﬁdmggobpehetQGH fragperformedd f or

eStab"Sh'”gunEg '%ﬁ&%‘%@%a&@”ﬁ%ﬁh'QBPEQEEFQet%ﬁé”méﬂgﬁ%geféﬁcﬁﬂg

conductive ne being in contact term na t he w ndi ng of
the rotor ofSﬂﬁéaﬂoﬁaﬁFsmﬂﬁﬁépﬁr#ErtPSrr@QFﬁBPFéﬂQnﬁpaﬁéFh@P 8rectri cal

connection t Beseb@E®aEANn the recording operation. That is, signals
5 to be recorded magnetically are supplied from an
external electronic circuit to the rotary transformer 8
via the lead wire 9. The signals supplied to this
rotary transformer 8 are transmitted to the electronic
circuit member 6 on the circuit board 4 via the stator
10 8b and the rotor 8a of the rotary transformer 8 and the
second conductive members 7. Then, voltages and
currents required for the recording operation are
supplied by a recording amplifier provided to the
_ electronic circuit member 6. The signals to be
15 recorded are then supplied to the magnetic head 3 via
the first conductive members 5 and recorded on a
magnetic recording medium (not shown) by the magnetic
heads 3.
Further, when replacing the magnetic head or other
20 parts of the rotary head apparatus in this embodiment
due to the expiration of their life, the rotary drum 2
assembled integrally with the magnetic head 3 can be
easily removed by only removing the mounting screws 12,
and furthermore, as the circuit board 4, together with
25 the electronic circuit member 6, the first and the
second conductive members 5 and 7, is mounted to the
rotary drum 2, the circuit board 4 also can be easily
removed. Thus, it becomes possible to facilitate the
replacement of the parts. In addition the respective
30 members comprising the rotary head apparatus can be
connected at optimum connecting positions and positive
signal transmission can be assured.
‘'Therefore, according to the present inventioh, it
is possible to establish a signal transmission path
35 between the magnetic head 3 and the rotary transformer
8 with the optimum shortest distance between them by

N
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30. In the present invention, only when the circuit board with the
first and second conductive nenbers and the electronic circuit nemnber
install ed are nmechanically nmounted between the or each nagnetic head and
thecrotary transformer nmounted to the rotary drum 35 is it possible to
make the required el ectrical -5- comldetions. As a result, signals
obt ai ned by the nmagnetic heads can be supplied to the electronic circuit
menber via tHoYnting cohrlueireel frdpeard dhavitthe theyfblzstamganductiiven t he
el ectronic Cig&ubdrdls and SHRP! & Bt oA Ne 11 Oimduftfer ¥ HPodi st or mer

via the
in the arrangement area 60 on the upper surface of the

electronic circuit member 6 and the second conductive
5 members 7 provided on the under surface of the
electronic circuit member 6 between the magnetic head 3
and the rotary transformer 8 mounted to the rotary drum
2. Therefore, it becomes possible to'perform the
recording or reproducing of signals without
10 oscillations badly affecting the signals being
transmitted. Further, the rotary drum 2 and the
circuit board 4 can be removed by remoﬁing only the
mounting screws 12 and it is also possible to easily
connect the second conductive members and the
15 electronic circuit member mounted on the circuit board,
and in addition the mutual transmission of signals is
assured.
Referring now to Figure 3, a second embodiment of
the. rotary head apparatus according to the present
20 invention will be described. Figure 3 is a plan view
showing an improvement of the circuit board to be
mounted to the rotary head apparatus shown in Figure 1.
The same reference numerals or letters used in the
~ first embodiment shown in Figufes 1 and 2 will be used
25 to designate like or equivalent elements and only parts
different from the first embodiment will be explained.
This second embodiment is charactérised in that
if, for instance, two or more magnetic heads 3 are
mounted to the rotary drum 2, in order to transmit or
30 receive signals corresponding to these magnetic heads
3, a plurality of first conductive members that are in
connect with the respective lead terminals of the
windings of the magnetic heads are provided at
positions symmetrical with each other in reference to
35 the rotary shaft 1. Correspondingly, the arrangement
areas 60 are provided for placing the electronic
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second conductive nmenber. Thereafter, the signals passing through the rotor
are transmtted to the stator which is electromagnetically connected with
the rotor and then conmunicated to an external electronic circuit 10 via

| eag> wires. Additional objects and advantages of the present invention wll
be apﬁarent to persons skilled in the afi24rom a study of the follow ng
description and the acconpanying draw ngs. 15 - For a petter

under st andi ngCH¥FCehe PeBRRFE ¢ nornd i BPSHEEN ovhviklw F®w optimym bEobr ought

into effect, €wéerepecvibhsnNow be nade, by way of exanpl e, to_the _
acconpanyi ng dramﬁ€gs wher ej n: Fiﬂ%re 1 is a diagram showi ng in section a

first 20 enbodi nent*oFP¢he ot PRETREPApRE U RE Kt hPesrd 4 is

used in the rotary head is the same as that in the
5 first embodiment, and therefore the related explanation
will be omitted.

Therefore, according to this second embodiment,
even when a plurality of magnetic heads are provided on
the rotary drum 2, the first conductive members 5 are

10 provided on the upper surface of the circuit board 4 to
individually face the respective magnetic heads. -
Further the electronic circuit members 6 are provided
in the arrangement areas 60, which are.functionally
free from effects of oscillation. It is also possible

15 to establish the signal transmission path between the
magnetic heads 3 and the rotary transformer 8 with an .
optimum and shortest distance and further it is
possible to transmit signals reliably in each direction
without being badly affected by oscillations to the

20 signals being transmitted.
| Referring now to Figure 4, a third embodiment of
the rotary head apparatus according to the present
invention will be described. Figure 4 shows a plan
view of the circuit board including integrated circuits

25 and such like, which are mounted in the rotary head
apparatus shown in Figure 1. The same reference
numerals and letters used in the former embodiments
will be used to designate like or equivalent elements
and only parts different from them will be explained.

30 This third embodiment is characterised in that an
integrated circuit 12 (hereinafter referred to as IC)
is used as the electronic circuit member 6. The IC 12
is provided on the upper surface of the circuit board
4, that is, the same side as the magnetic head 3. As a

35 result, the IC 12 faces the second conductive member 7
provided on the under surface of the circuit board 4.

-
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the present invention; Figure 2 is a plan view showing the circuit board
nmbunted to the rotary drumshown in Figure 1; Figure 3 is a diagram show ng
the circuit board 25 for a second enbodi nent of the rotary head apparatus
acqprdlng to the present invention; and Figure 4 is a diagram show ng the
circutt board for a third enbodlnent of18he rotary head apparatus according
to the present invention. 30 The present invention wll be described
in detail wth reffbeed€e 120 priowidedoapatbenyprdeawsnyfacgheofuheut t he

dr awi ngs, "Eﬁrehl%qub\é%eat s %@ngegeuae&ahaueelbst fnsfnsew bl be used to
designate |ike or ui val ent el ements simplicity o explanatlon
prov1de on the under surface of the circuit boar 4

facing the IC 12 are connected together by the IC 12

"5 being inserted into a connecting hole (not shown)
defined in the circuit board 4. Alternatively they may
be connected by the printed wiring on the board.

Further, when mounting the circuit board 4 in the
structure as described above to the rotary drum 2 and

10 performing the reproduction/magnetic recording, the
balance of rotation of the rotary drum may become a
problem. In this embodiment, in order to balance the
rotation so that the rotary drum 2 becomes symmetrical
in its shape in reference to the rotary shaft 1, a

15 member that does not function electrically but makes
the moment equal by its mass may be provided at
required positions of the circuit board 4 or the rotary
drum.

All other elements and the operation are the same

20 as those of the first embodlment and therefore, the
explanatlon will be omitted.

Therefore, according to the third embodiment of
the present invention, when the IC 12 is provided on
the upper surface of the circuit board 4 so that it

25 faces the second conductive member 7 provided 6n the
under surface of the circuit board 4, i.e., the side
the same as the rotary transformer, it is possible to
obtain a distance between the first conductive members
5 to which a low level signal- is transmitted from the

30 magnetic head 3. Thus, a malfunction due to, for
instance, the effect of oscillation, can be prevented.

Further, even when the circuit board 4 as
constructed abdve is mounted to the rotary drum 4, it
is possible to obtain the same effect as in the first

35 and the second embodiments.

In addition, in the first and the second

\
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Referring now to Figures 1 and 2, a first -6- enbodi nent of the rotary
head apparatus according to the present invention will be described in
detail. Figure 1 shows a cross-sectional view of the rotary head apparat us
of £he first enmbodinment. Figure 5 2 shows a plan view of the circuit board
rountéd to the rotary drumshown in Figlde 1. As illustrated in Figure 1,
the rotary head apparatus has a rotary drum 2 which rotates together mnth a
rotary shaft embodgdgesntisc Haedexplepation hesibeepr madei Bsdtpodhei ons of the

rotary drum 21With®nic circuit member provided in the arrangement
area provided on the surface of the circuit board at
the side the same as the magnetic head. This
S arrangement area may be provided, for instance, on the
under surface of the circuit board, the side the same
as the rotary transformer, for providing the electronic
circuit member in this arrangement area.

Further, in the first, the second and the third

10 embodiments, the explanations have been made as to the
first and the second conductive members provided at
pos1t10ns symmetrlcal with each other in reference to
the rotary shaft. In order to maintain the balance of
rotation, for instance, another member may be mounted

15 to the circuit board or in the rotary drum.

As described above, according to the present
invention, as the first conductive member 5 which is in
contact with and electrically connected to the lead
terminals of the windings of the magnetic head 3 and

20 the electronic circuit member 6 which are connected to
the first conductive member 5 are provided on the upper
surface, the side the same as the magnetic head, of the
circuit board 4 of the rotary drum, and the second
conductive member 7 which is connected  to the

25 electronic circuit member 6 and is in contact with and
connected to the lead terminals of the winding of the
rotor 8a of the rotary transformer 8 are provided on
the underside of the circuit board 4, it becomes
possible to provide the circuit board 4 with the

30 optimum and shortest distance between. the magnetic head
3 and the rotor 8a of the rotary transformer 8 without
leaving a long distance between them. Thus these
elements are connected with each other with'a simple.
construction. Further, the transmission loss of signal

35 is reduced without being badly affected by oscillations
and therefore the signals can be transmitted reliably.

I ——
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projecting by a given amount fromits peripheral surface so that they are
in contact with a magnetic recording nediumthat travels along the

peri pheral surface of the rotary drum2; a disc shaped circuit 15 board 4
defeni.ng a hol e 4a through which the shaft of the rotary drum 2 penetr at es;
first conductive nmenbers 5 which are nodBted on the outer edge of the upper
surface of the circuit board 4, faC|nﬁa;he magnetic heads 3 while in

contact with | ead AeCRSEHIDSS aRpVeyi eh§§e§9n¢hénﬁﬁﬁﬁépmbCﬁ@ads 3 for
maki ng el ect rpnwldwme@xwﬁne@n P eFEra®NieC roithsy Thelsamé a@a%ﬂsV' ded in a

conduct | ve nember ST S, BT BFNE PSS A TS ERTEn BAAWPRR T TRl | 1 er
f.or 25 anpl whath@rs @talprdsent donsiggred c:ohbadpr&fetrredf i xed .

5 embodiments of the present invention, it will be
understood by those skilled in the art that wvarious
changes and modifications may be made,.and equivalents
may be substituted for elements thereof without
departing from the true scope of the present invention.

10 In addition, many modifications may be made to adapt a
particular situation or material to the teaching of the
present invention without departing from the central
scope thereof. Therefore, it is intended that the
present invention not be limited to the particular

15 embodiment disclosed as the best mode contemplated for
carrying out the present invention, but that the
present invention includes all embodiments falling
within the scope of the appended claims.

- This Shéet Has Been Replaced




anplification faeter—second—conducti ve nenbers 7 provided on the under
r-eul _ connected to the electronic circuit
menber 6 by print ﬂwl EEE“,F i‘tﬁﬂﬂy:transform’ar 8 conprising a 30 rotor
| s of which are electrically connected to
i he stcond conductive menber 7 by contatbing them and a stator 8b for

surface of the ci

having a wi ndi ng,

8a

transmtting signals by being electromagnetically connected with the rotor

8a; and a st &LBIMSy drum 10 35

transforner 8 is fjixeda rotaty head apparatus comprising:

10

15

20

25

30

35

a rotary shaft (1);

a rotary member fixed to the rotary shaft;

a stationary drum (10) for rotatably supporting
the rotary shaft; '

a rotary transformer (8) including a rotor (8a)
having a winding and fixed to the rotary member so that
the rotor may rotate together with the rotary member
and a stator (8b) mounted on the stationary drum, the
rotor and the stator being electromagnetically coupled
with each other;

the rotary member including:

at least one magnetic head (3), the or each
magnetic head having a winding; and

a circuit board (4) provided with a first surface
carrying a first conductive member (5), a second
surface carrying a second conductive member (7), an
electronic circuit (6) provided on at least one of the
surfaces, a circuit wiring for communicating signals

among the electronic circuit, and the first and the

second conductive members, the first conductive member

(5) being in contact with a terminal of the winding of
the magnetic head (3) for establishing an electrical
connection therebetween and the second conductive
member (7) being in contact with a lead terminal of the
winding of the rofor of the rotary transformer for
establishing another electrical connection
therebetween.

2. A rotary head apparatus as claimed in claim 1
wherein the rotary member comprises a rotary drum fixed
to the rotary shaft, the or each magnetic head being
carried by the rotary drum.

3. A rotary head apparatus as claimed in claim 2
wherein the circuit board is mounted on the rotary

drum.

to which the stator 8b of the rotary

Sheet Has Been Re; laced
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Further, the fir Ive menbers 5 and 7 are provided at

symetrical positi i eference:to the rotary shaft 1. In addition, a
rotary nenmber 11 H!ml !,H[! E rotary shaft 1 and the rotary drum2 is
pounted to the rote ¢ M® h the nmounting screws 12. Therefore, the

rotary drum 2 rotates together with thel7otary shaft 1. Disc shape
projections are fornmed near the center of the underside_of the rotary drum
2 and 10 the circéi-t bBar@taryshfadneerarstuficagngiadPedndnpFdpddt fons with

mount i ng scrgws313yh8eeihhehel Feust BAAr €hd £8t8hE&ScHbAgeEHEGeW th the
rotary drum

( 2. Eurther, at %Qﬁ center o%rthg itatgongry drun118ra plural!ty
of bearings TBECEFE Brovid&F AenGYRREH 1830t Het at PR oRPERF Y NG HBi nts with
the rotary shaf thatsahe circuit board is balanced.

| 5 5. A rotary head apparatus as claimed in claim
2, 3 or 4, wherein the electronic circuit is connected
between the first and the second conductive members.
6. A rotary head apparatus as claimed in any
preceding claim, wherein the electronic circuit
10 includes an integrated circuit mounted on the circuit
board in a position remote from the first conductive
member and including an amplifier circuit for
amplifying signals reproduced by a magnetic head.
7. A rotary head apparatus as claimed in any
15 preceding claim, wherein the first and second
conductive members have elastic members which are in
elastic contact with the respective lead terminals of

the winding.

This Sheet Has Been Reﬂlaced




that the rotary shaft 1 is able to rotate freely w thout reducing the
rotary speed when passing through the penetrating hole provided on the
stationary drum1. There are also printed circuit wirings (not shown) 20
provided on both sides of the circuit board 4 for constituting
predetermined el ectric circuits. The peiasted circuit wirings provided on
both sides may be nutual ly and electrically connected by way of through-
hol es, for eRBSIRACTAs i||lustrated in Figure 2, there 25 are arrangenent
areas 60 progdjﬁyoqléﬂ]f w4 face of the circuit board 4, which are
functional | y optimum arrangi ng areas of the electronic circuit menbers 6,
and el ectrodes (ndt ZG#Y ?ﬁﬁd FEPRF addisd bagd ngi Bh clegyitebdiardl s of the

el ectroni ¢ Civith tar"RIfEmfund HE sHOFtRsedistahbas Betieanlaiille tdieas 60.

I rodes
These e e%t %eads and a rotary transformer connecting these

elements in a simple construction and positively
transmitting signals can be provided. The rotary head
apparatus comprises a first conductive member 5 which
is in contact with and electrically.connected to lead

10 terminals of a winding of a magnetic head 3 and an
electronic circuit member 6 connected to a conductive
member provided in an arrangement area 60, which is the
functionally optimum position of the circuit board 4
installed on the upper surface of the circuit board

15 (the magnetic head side) which is mounted to a rotary
drum 2 equipped with the magnetic heads 3, and a second
conductive member 7 which is connected to the
electronic circuit member 6 and is in contact with and
is electrically connected to lead terminals of a

20 winding of a rotor 8a of a rotary transformer 8, and it
is possible to arrange the circuit board 4 with an
optimum and shortest distance between the magnetic head
3 and the rotary transformer 8, connect these elements
in a simple construction and transmit signals regularly

25 with a reduced transmission loss without being badly
affected by oscillations.

—_—
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.are connécted with the circuit wirings and the el ectronic €ircut ménbers. 677"
are electrically and nechanical |l y..nounted to the,cichi;}bqéfd 4 through’
soldering. As a result, the electronic circuit menber §¢ 858 are connect ed
with the first conductive nenbers 5 installed on the circuit board 4 and
furthér, with the -8- second conductive nenbers 7 installed on the back
or under surface of the circuit board 4. The electronic circuit menber 6
may be an integrated circuit device including a preanplifier circuit for

anplifying signals 5 reproduced by the magnetic head. Resistors and
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capacitors are nmounted on the circuit board 4 where necessary to constitute
~an eéelectronic circuit together with the electronic circuit nenber 6. To
-assenble a rotary head apparatus in such a 10 structure as described above,
for, |nstance the rotor 8a of the rotary transforner 8 is fixed to the
rotaFy menber 11 and then the rotary nmenber 11 is fitted onto the rotary
shaft 1 supported by the stationary drum 10 in the rotatable state.

Further, the circuit board 4 15 is nounted to the rotary drum2 with the
mounting screws 13, and the |lead termnals of the w nding (not shown) of
the magnetic head 3 are in contact wth the first conductive nenber 5. The
rotary drum2 is nounted with the circuit board 4 provided to the rotary 20
menber 11 by neans of the nounting screws 12. The

— 7]
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second conductive nmenbers 7-are in contact with the lead termnals of the
w ndings of the rotor 8a of the rotary transfornmer 8. The rotary head
apparatus is assenbled in such a manner as descri bed above and is 25

di sassenbled in the reverse order. -Further, the first and the second
conductive nmenbers 5 and 7 are elastic and are in elastic contact with the
respective lead termnals of the windings. On the rotary head apparat us
with the structure as 30 described above, as the circuit board 4 is

- z Provided between the magnetic head 3 nounted to the rotary drum 2 and the

-

rotor Ba of the rotary transformer 8 nounted to the rotary nmenber 11 which
rotates jointly with the rotary drum 2 as descri bed above, it is possible
to 35 arrange the nagnetic head 3 and the rotor 8a with the




shortest- di stance between them Furthernore, as the -gj‘nagnetic head 3

and ‘the rotor 8a are connected to each other via the first conductive
menbers 5, the electronic circuit nmenber 6 and the second conductive

' ngnbgrs 7, signals can be reliably conmuni cated between 5 them Now the

operatlon of this enbodinent will be explained in detail with reference to

Figure 1. For instance, when a signal reproduction operation is perforned

using the rotary head according to this 10 enbodinent, signals recorded by
t he magnetic head 3 :

40
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magnetic recording/reproducing apparatus, for example a
video tape recorder (hereinafter referred to as VTR),
and more particularly, to a rotary head apparatus
utiliied in such a magnetic recording/reproducing
apparatus.

Previously é helical scanning system has been used
for a magnetic'recording/reproducing apparatus such as
a VTR, to perform magnetic recording and/or reproducing
by rotary magnetic heads.

On such a helical scahning system VTR, for
instance, in the reproducing process, at least two
magnetic heads are installed on a rotafy drum and these
heads rotate as if to helically trace a magnetic
recording medium in its running direction to reproduce
signals. The signals thus obtained are then amplified
to a specified level by an electronic circuit such as a
reproduction preamplifier and supplied to a reproducing
circuit via a non-contact rotary tfansformer
(hereinafter referred to as a rotary transformer) for
reproducing recorded signals. Further, in the case of
recording by a magnetic recording/reproducing
apparatus, signals to be recorded are supplied via such
a rotary transformer. Voltages and currents required
for the recording operation are supplied to the
magnetic head by an electric circuit such as a
recording amplifier. The magnetic head then rotates to
helically trace the recording medium, so that the
signals are magnetically recorded on the recording
medium.

As described above, in case of VIRs there is a
rotary transformer between the magnetic head and the
circuit for supplying signals to be recorded to the
magnetic head, or the circuit for amplifying the

signals reproduced by the magnetic head, and therefore

-
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transforner 8
*the electronic
them The repr
transmtted to
rotary transfo

uctive nenbers 7 which are connected to
ith the circuit board 4 cl anped between

smtted to the rotor 8a are 30

he el ectromagneti c connection of the
rotor 8a and the stator 8b, and then

transmtted to = , tfronic circuit (not shown) via a lead wire 9

whi ch i s conne

8b. Thys, the 35 signals recorded on a
recordi ng ned

ed. -10-
there is a great transmission loss of the signal. .

Various proposals to reduce this transmission loss,

have been made. In these proposals, electronic

circuits such as a reproducing amplifier or a recording
5 amplifief are provided between the rotary transformer
and the magnetic head. .

One mounting method has been proposed in which
such electronic circuits as described above are
provided on a circuit board, this circuit board is

10 arranged on the upper portion of a rotary drum and the
circuit board is connected to a magnetic head and a
rotary transformer through lead wires. 1In a device
with this structure, electronic circuits and other
electronic components are provided very close to a

15 magnetic drum more than in previous devices. However,
the electronic circuits and the rotary transformer will
be located far away from each other. Thus as far as a
reduction of signal transmission loss is concerned, a
larger improvement over the previous devices cannot be

20 expected.

So, there was made an attempt to mechanically
arrange a circuit board provided with electric circuits
between a magnetic head and a rotary transformer in a
rotary drum. However, a problem arises in that the

25 manufacturing process is complicated as it is necessary
fo connect magnetic heads and circuit boards, and a
circuit board and a rotary transformer with a lead wire
when actually mounting the circuit board in the rotary
drum.

30 Further, there is also a mounting method in which
a circuit board is formed to fit the shape of a rotary
transformer and pasted on the upper surface of the
rotary transformer to facilitate the connection of the
circuit board with the rotary transformer. However, in

35 this case, it is also troublesome to connect the

circuit board to the rotary transformer. Furthermore,



Furt her, when %gﬂﬂ gﬁptli on is perforned using this rotary head
‘apparatus, the sl gnal transm ssion in the reproducing
operation are @l $o used in thel riecording operation. That is, signals 5 to
be recorded magnet iCAIJAN % supplied froman external electronic circuit
to the rotary tr@ansforner 8 vi he lead wre 9. The signals supplied to
this rotary trgnsfornmer 8 are trpnsmitted to the electronic circuit nenber
6 on the circuilf _hoard 4 via-thelstator_40 8b and the rotor Ba of the
rotary transfornmer 8 and the second conductive nenbers 7. Then, voltages

and currents aagtheedpkeblémeis eI AP RMat! 12N batemedPaL Fedchyt a
recordi ng arrpltifiier gp_ viggd éo t he el eﬁctrro I.C ClI rc%t menbgr 6. The
signals to be P51PEEE! e8P Er EPPRLY %LFpralé'd o™ RE ﬁngffﬁ h&ad 3 via
board is assembled integrally with the rotary
transformer.

5 As described above, in the previonsly known rotary
head apparatus, a circuit board having electronic
components such as an electronic circuit is mounted,
for instance, on a rotary drum. Thus there is no
possibility of the loss of signal components being

10 transmitted in a signal transmission mechanism which
performs magnetic recording onto or magnetic
reproduction from a recording medium using a magnetic
head provided on the rotary drum, because such
electronic components as the electronic circuit are

15 installed near the magnetic head. However, there still
remains a problem that a distance between the
electronic circuit and the rotary transformer provided
in the rotary drum becomes fairly long and thus signals
being transmitted may be adversely affected.

20 Further, for the purpose of solving the problems
described above, if the circuit board is located
between the magnetic head and the rotary transformer
and the distance between them is made short by
arranging the circuit board between the magnetic head

25 and the rotary transformer, the problem of transmitting
signals affected by a distance may be solved. However,
there still remains the problem that the structure of
the magnetic head and the circuit board or tne rotary
transformer and their mutual connections becomes

30 extremely difficult.

The present invention seeks to provide a rotary
head apparatus with a circuit board provided at an
optimum shortest distance without increasing the
distance between the magnetic head and the rotor of a

35 rotary transformer, which is_capable of connecting them

in a simple construction and reliably communicating



the first conductive nmenhers 5.and recorded on a nmagnetic recording medi um
‘(not shown) by RHquEMEmrﬂﬁﬁﬁéads 3. Further, when replacing the nmagnetic
head -or ot her | 2@—parts—of—ttejrptary head apparatus in this enbodi nent due

to the expiraticncﬁzmw el the rotary drum 2 assenbled integrally
wi th the magnatijc peleasily renoved by only renoving the

nmounting screwys and furtheryore, as the circuit board 4, together with
25 the electrcnlc circuit nenbe 6, the first and the second conducti ve
menbers 5 and s—Hetted—to—t he rotaﬂy drum 2, the circuit board 4 al so

can be easil y?ig'ﬂ%i/%g'ﬁ?%% t&é dpecom&*s possible to facilitate the

repl acenent o tion the respective 30 nmenbers conprising
the rotary head apﬁ%?%EQ&PQxﬁPtﬁPe present invention there is

provided a rotary head apparatus comprising:
a rotary shaft;
5 a rotary member fixed to the rotary shaft:; _
a stationary drum for rotatably supporting the
rotary shaft;
a rotary transformer including a rotor having a
winding and fixed to the rotary member so that the
10 rotor may rotate together with the rotary member and a
stator mounted on the stationary drum, the rotor and
the stator being electromagnefically coupled with each
other;
the rotary member including:

15 at least one magnetic head the or each magnetic

head having a winding; and

a circuit board provided with a first surface
carrying a first conductive member, a second surface
carrying a second conductive member, an electronic

20 circuit provided on at least one of the surfaces, a
'circuit wiring for communicating signals among the
electronic circuit, and the first and the second
conductive members, the first conductive member being
in contact with a terminal of the winding of the

25 Imagnetic head for establishing an electrical connection
therebetween and the second conductive member being in
contact with a lead terminal of the winding of the
rotor of the rotary transformer for establishing
another electrical connection therebetween.

30 In the present invention, only when. the circuit
board with the first and second conductive members and
the electronic circuit member installed are
mechanically mounted between the or each magnetic heacd
and the rotary transformer mounted to the rotary drum,

35 is it possible to make the required electrical



?

connected at optinmum connecting positions and positive signal transm ssion

‘can be assured. &, oiding to the present invention, it is
possible to e tgﬁﬂﬁgﬁiﬁmﬁi§§§ﬁ ttransm ssi on path 35 between the magnetic
head 3 and thg rlotary transforngr 8 with the opti num shortest distance

bet ween them 0713ANB@At iing the circuit board 4 with the first
conductive nenpefs 5 and the dldctronic circuit menber 6 provided in the
arrangenent arpa 60 on the upper| surfacg_of the electronic circuit menber 6
and the secondlconductive b nmeniders 7 provided on the under surface of the

connections. As a result, signals obtained by the
magnetic heads can be supplied to the electronic
circuit member via the first conductive member and the
signals amplified in the electronic circuit are

5 supplied to the rotor of the rotary transformer via the
second conductive member. Thereafter, the signals

passing through the rotor are transmitted to the stator
which is electromagnetically connected with the rotor
and then communicated to an external electronic circuit

10 wvia lead wires.

| Additional objects and advantages of the present
invention will be apparent to persons skilled in the
art from a study of the following description and the
accompanying drawings.

15 For a better understanding of the present
invention and to show how it may be brought into
effect, reference will now be made, by way of example,
to the accompanying drawings, wherein: '

Figure 1 is a diagram showing in section a first

20 embodiment of the rotary head apparatus according to
the present invention;

Figure 2 is a plan view showing the circuit board
mounted to the rotary drum shown. in Figure 1;
Figure 3 is a diagram showing the circuit board

25 for a second embodiment of the rotary head apparatus
according to the present invention; and

Figure 4 is a diagram showing the circuit board
for a third embodiment of the rotary head apparatus
according to the present invention.

30 The present invention will be described in detail
with reference to the accompanying drawings.

. Throughout the drawings, like or equivalent
reference numerals or letters will be used to designate
like or equivalent elements for simplicity of

35 explanation.

Referring now to Figures 1 and 2, a first



el ectronic circwﬁr"EET' ) en the nagnétic head 3 and the rotary
‘transformer 8 mpubER éE@Emﬁéﬁﬁsrgry drum 2. Therefore, it becones possible
to performthe feg¢gording or repyofduci ng of signals w thout 10 oscillations

badly affecting|the 7N 997i pgjtransmtted. Further, the rotary drum 2
and the circuit|bgard 4 can be Lewnved by removing only the nounting screws

12 and it is als | y connect the second conductive nenbers
and the 15 el ectfronic circuit nenper ted on the circuit board, and in
addition the nuttal transm ssion of S|gnals Is assured. Referring now to

Figure 3, a sgrpbdiReRedbFefte Gfoddls rh@taar xp{aeaétaepaé@émlﬁg:cw ding to the

present 20 |nvgnt|on wll_ be describ q ure s @ Aan V] ew
resent invention wi escrlbe etail.

Figure 1 shows a cross-sectional view of the

rotary head apparatus of the first embodiment. Figure
5 2 shows a plan view of the circuit board mounted to the
rotary drum shown in Figure 1. _

As illustrated in Figure 1, the rotary head
apparatus has a rotary drum Z which rotates together
with a rotary shaft 1; magnetic heads 3 mounted at

10 prescribed positions of the rotary drum 2 whiie
projecting by a given amount from its peripheral
surface so that they are in contact with a magnetic
recording medium that travels along the peripheral
surface of the rotary drum 2; a disc shaped circuit

15 board 4 defining a hole 4a through which the shaft of
the rotary drum 2 penetrates; first conductive members
5 which are mounted on the oﬁter edge of the upper

surface of the circuit board 4, facing the magnetic
heads 3 while in contact with lead terminals of

20 windings of the magnetic heads 3 for making electrical
connections; an electronic circuit member 6 provided in
a specified area of the circuit board 4, which is
connected to the first conductive members 5 by printed
wires and is equipped with a preamplifier for

25 amplifying signals from the magnetic heads 3 at a fixed
amplification factor; second conductive members 7
provided on the under surface of the circuit board 4
and connected to the electronic circuit member 6 by
printed wires; a rotary transformer 8 comprising a

30 rotor 8a having a winding, the lead terminals .of which
are electrically connected to the second conductive
member 7 by contacting them and a stator 8b for
transmitting signals by being electromagnetically
connected with the rotor Ba; and a stationary drum 10

35 to which the stator 8b of the rotary transformer 8 is
fixed.



show ng an i
‘head apparatu
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jrcuit board to be nmounted to the rotary
BERMWAEEMANTi SHIREE The sane reference nunerals or letters
“shpwn in Figures 1 and 2 will be used 25 to

el pnrents and only parts different fromthe

hi ned. This second enbodi nent .is characterised
! of nore magnetic heads 3 are nounted to the
rotary drum 2} in order to tranFn1t or 30 receive signals corresponding to
t hese magneti ity of first conductive nenbers that are in

connect with the r?ﬁP@ﬁ&fVetﬁéaﬁhﬁéﬁ’Hd&ﬂéécgkdtEBn&h&diOSSméﬁbéP§ gagnetic
heads are prOVIa 9 at p05|tL§ % gnne rical ﬁfth eg other in reference to
35 the rotary38faft2T® BEPYESPONTT iy e tiE2ar PRRJENRAE _

reference to the rotary shaft 1.

In addition, a rotary member 1l is fitted to the
5 rotary shaft 1 and the rotary drum 2 is mounted to the
rotary member 11 with the mounting screws 12.
Therefore, the rotary drum 2 rotates together with the
rotary shaft 1. Disc shape projections are formed near
the center of the underside of the rotary drum 2 and
10 the circuit board 4 is mounted to the ends of the
projections with mounting screws. 13.° So, the circuit
board 4 rotates together with the rotary drum 2.
Further, at the center of the stationary drum 10 a
plurality of bearings 10a are provided facing each
15 other at contacting points with the rotary shaft 1 so
that the rotary shaft 1 is able to rotate freely
without reducing the rotary speed when passing through
the penetrating hole provided on the stationary drum 1.
There are also printed circuit wirings (not shown)
20 provided on both sides of the circuit board 4 for
.constituting predetermined electric circuits. The
printed circuit wirings provided on both sides may be
mutually and electrically connected by way of through-
holes, for example. As illustrated in Figure 2, there
25 are arrangement areas 60 provided on the upper surface
of the circuit board 4, which are functionally optimum
arranging areas of the electronic circuit members 6,
and electrodes (not shown) for being soldered with lead
terminals of the electronic circuit members 6 are
30 formed in these arrangement areas 60. These electrodes
are connected with the circuit wirings and the
electronic circuit members 6 are electridally and
mechanically mounted to the circuit board 4 through
soldering. As a result, the electronic circuit members
35 6 are connected with the first conductive members S
installed on the circuit board 4 and further, with the
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second conductive members 7 installed on the back or
under surface of the circuit board 4. The electronic
circuit member 6 may be an integrated circuit device
including a preamplifier circuit for amplifying signals
reproduced by the magnetic head. Resistors and
capacitors are mounted on the circuit board 4 where
necessary to constitute an electronic circuit together
with the electronic circuit member 6.

To assemble a rotary head apparatus in such a
structure as described above, for instance, the rotor
8a of the rotary transformer 8 is fixed to the rotary
member 11 and then the rotary member 11 is fitted onto
the rotary shaft 1 supported by the stationary drum 10
in the rotatable state. Further, the circuit board 4
is mounted to the rotary drum 2 with the mounting
screws 13, and the lead terminals of the winding (not
shown) of the magnetic head 3 are in contact with the
first conductive member 5. The rotary drum 2 is
mounted with the circuit board 4 provided to the rotary
member 11 by means of the mounting screws 12. The
second conductive members 7 are in contact with the
lead terminals of the windings of the rotor 8a of the
rotary transformer 8. The rotary head apparatus is
assembled in such a manner as described above and is
disassembled in the reverse order. Further, the first
and the second conductive members 5 and 7 are elastic
and are in elastic contact with the respective lead
terminals of the windings.

On the rotary head apparatus with the structure as
described above} as the circuit board 4 is provided
between the magnetic head 3 mounted to the rotary drum
2 and the rotor 8a of the rotary transformer 8 mounted
to the rotary member 11 which rotates jointly with the
rotary drum 2 as described above, it is possible to
arrange the magnetic head 3 and the rotor 8a with the
shortest distance between them. Furthermore, as the

tfo Jt hi s second enbodi nent, even when a
gnet| ¢ heaus—ar€ provi ded on the rotary drum 2, the first

s-5 are 10 proyided ag the upper surface of the circuit

heir functions. Further, the operation
in the rotary head is the sane as that

be

in



i ndi vi dual |y fjc pr@:EmEﬂﬁe%%ﬁEEGe magneti c heads. Further the electronic
'circuit nmenber rovi d& t he arrangenent areas 60, which are

functironally frle er ghsﬁgz of oscillation. It is also possible 15 to
establish the sfg aP tr’ sifonn path between the magnetic heads 3 and the
rotary transforjpel 8 tijmum and shortest distance and further it
I's possible to lL:insm't signals reliably in each direction w thout being

)\

badly affected hy—ose-+attons To the 20, signals being transnitted.
Referring now to Figure 4, a third enmbod! rent  of t he rotary head apparat us

according to FuQ?nB‘c%Eeﬂh ”ﬂe?ﬁgoéh&"éét&e sdC3CE! nglnegigﬁr@o 4esbgWs a plan

view of the circCult oar I nc ing integrated circuit and such |i ke,
whi ch are nouRtB8xi Hifh&heofiF§theeriuctive members 5,

electronic circuit member 6 and the second conductive

members 7,.signals can be reliably communicated between
5 them.

Now the operation of this embodiment will be
explained in detail with reference to Figure 1.
For instance, when a signal reproduction operation
is performed using the rotary head according to this
10 embodiment, signals recorded by the magnetié head 3
mounted to the rotary drum 2 are reproduced from é
" magnetic recordlng medium (not shown) which travels
along the outer surface of the rotary drum 2 As the
~reproduced signals are signals in a high frequency band
15 but of a low signal level, it is required to amplify
them at a certain amplification factor. When
reproduced, the signals are supplied to the electronic
circuit member 6'on the circuit board 4 via the first
conductive members 5 which are in contact with and
20 electrically connected to the lead terminals of the
winding of the magnetic head 3. The reproduced signals
supplied to this electronic circuit member 6 are _
amplified at a prescribed amplification factor by, for
instance, a preamplifier. The amplifier reproduced
25 signals are transmitted to the rotor 8a of the rotary
transformer 8 via the second conductive members 7 which
are connected to the electronic circuit member 6 with
the circuit board 4 clamped between them. The
reproduced signals transmitted to the rotor 8a are
30 transmitted to the stator 8b by the electromagnetic
connection of the rotary transformer comprising the
rotor 8a and the stator 8b, and then transmitted to an
external electronic circuit (not shown) via a lead wire
9 which is connected to this stator 8b. Thus, the
35 signals recorded on a recording medium can be
reproduced. '



appar at us shown |REpIEy\gEmg\niLSHF@eésarre reference nunerals and letters used

‘in the forner

ebpei-rreat-s—wi-- used to designate |ike or equiva

el enents and on]y pﬂ#}s differgntf fromthemw Il be explained. 30

This third enbogi
(hereinafter

The 1C 12 is prPV|ded on the uppér surface of the circuit board 4,

the same side as—the—wagretic—hedd 3. Agp@ 35 result, the IC 12 faces the

ent -

AN 19V actérlsed in that an integrated circuit 12
referred to as 10} il]s used as the electronic circuit nenber

t hat

second conductive nmenber 7 provided on the under surface of the circuit

board 4.

10

15

20

25

30

35

- 13- Further, when a recording operation is performed

using this rotary head apparatus, the members for the
signal transmission in the feproducing operation are
also used in the recording operation. That is, signals
to be recorded magnetically are supplied from an
external eleéctronic circuit to the rotary transformer 8
via the lead wire 9. The signals supplied to this
rotary transformer B are transmitted to the electronic
circuit member 6 on the circuit board 4 via the stator
8b and the rotor 8a of the rotary transformer B8 and the
second conductive members 7. Then, voltages and
currents required for the recording operation are
supplied by a recording amplifier provided to the
electronic circuit member 6. The signals to be
recorded are then sﬁpplied to the magnetic head 3 via
the first conductive members 5 and recorded on a
magnetic recording medium (not shown) by the magnetic
heads 3.

Further, when replacing the magnetic head or other
parts of the rotary head apparatus in this embodiment
due to the expiration of their life, the rotary drum 2
assembled integrally with the magnetic head 3 can be
easily removed by only removing the mounting screws 12,
and furthermore, as the circuit board 4, together with
the electronic circuit member 6, the first and the
second conductive members 5 and 7, is mounted to the
rotary drum 2, the circuit board 4 also can be easily
removed. Thus, it becomes possible to facilitate the
replacement of the parts. In addition the respective
members comprising the rotary head apparatus can be
connected at optimum connecting positions and positive
signal transmission can be assﬁred.

‘Therefore, according to the present invention, it
is possible to establish a signal transmission path
between the magnétic head 3 and the rotary transformer

8 with the optimum shortest distance between them by

6.
i's,



The | C 12 provig surface of the circuit board 4 and the
*second conducthEEﬁHWﬁNEN?EﬁﬁﬁVljed on the under surface of the circuit
board 4 facing{t fg—t€-t2-are L)n1ected together by the 1C 12 5 being

i nserted into ortﬂz mq ' not shown) defined in the circuit board 4.
Alternatively the yJ % ngc ed by the printed wiring on t he board.
Furt her, when inting.the ciréujt board 4 in the structure as descri bed
above to the r tary drum 2 and 1p perfoiming the reproduction/ magnetic
recording, the on of the rotary drum may becone a probl em
In this enbodmoentingntive detrdwl thddoarde 4t ke thothei fhrsbv ¢hmdudticve ot ary

drum 2 becomesefNaRE 51 &R il Ikt B1EELEERBROLE §NEropiady shalt 1.

a 15 nenber that does not function electricall makes
in the arrangement area 60 on the upper surface of the

electronic circuit member 6 and the second conductive

5 membérs 7 provided on the under surface of the
electronic circuit member 6 between the magnetic head 3
and the rotary transformer 8 mounted to the rotary drum
2. Therefore, it becomes possible to perform the
recording or reproducing of signals without

10 oscillations badly affecting the signals being
transmitted. Further, the rotary drum 2 and the
circuit board 4 can be removed by removing only the
mounting screws 12 and it is also possible to easily
connect the second conductive mémbers and the

15 electronic circuit member mounted on the circuit board,
and in addition the mutual transmission of signals is
assured.

U

Referring now to Figure 3, & second embodiment of
the, rotary head apparatus according to the present
20 invention will be described. Figure 3 is a plan view
showing ‘an improvement of the circuit board to be
mounted to the rotary head apparatus shown in Figure 1.
The same reference numerals or letters used in the
first embodiment shown in Figures 1 and 2 will be used
25 to designate like or equivalent elements and only parts
different from the first embodiment will be explained.
This second embodiment is charactérised in that
if, for instance, two or more magnetic heads 3 are
mounted to the rotary drum 2, in order to transmit or
30 receive signals corresponding to these magnetic heads
3, a plurality of first conductive members that are in
connect with the respective lead terminals of the
windings of the magnetic heads are provided at
positions symmetrical with each other in reference to
35 the rotary shaft 1. Correspondingly, the arrangement
areas 60 are provided for placing the electronic



t he monment equal by its mass may be provided at required positions of the
-circuit board 4.or—the IW ak Egr m All other elenents and the operation
are the sane 20 &EPL J ° flirst enbodi ment and therefore, the

expl anation w | omtted. T erfefore, according to the third enbodi nent
of the present {n ey QAN Wn | IC 12 is provided on the upper surface
of the circuit poard 4 so that jt} 25 faces the second conductive nenmber 7
provided on thejunder—surface of fhe cinguit board 4, i.e., the side the
same as the rotgry transforner I's possible to obtain a distance between
the first conau members 6 60 shpedi BidrowHierelissi gpalimum Foansm tted .

fromthe 30 nqggqgjguggqqoﬁs Thus, a nmal function due to, for

Further, the operation when the circuit board 4 is
used in the rotary head is the same as that in the
5 first embodiment, and therefore the related explanation
will be omitted.

Therefore, according to this second émbodiment,
even when a plurality of magnetic heads are provided on
the rotary drum 2, the first conductive members 5 are

10 provided on the upper surface of the circuit board 4 to
individually face the respective magnetic heads.
Further the electronic circuit members 6 are provided
in the arrangement areas 60, which are functionally
free from effects of oscillétion.. It is also possible

15 to establish the signal transmission path between the
magnetic heads 3 and the rotary transformer 8 with an
optimum and shortest distance and further it is
possible to transmit signals reliably in each direction
without being badly affected by oscillations to the

20 signals being transmitted. -

Referring now to Figure 4, a third embodiment of
the rotary head apparatus according to the present
invention will be described. Figure 4 shows a plan
view of the circuit board including integrated circuits

25 and such like, which are mounted in the rotary head
apparatus shown in Figure 1. The same reference
numerals and letters used in the former embodiments
will be used to designate like or equivalent elements
and only parts different from them will be explained.

30 This third embodiment is characterised in that an
integrated circuit 12 (hereinafter referred to as IC)
is used as the electronic circuit member 6. The IC 12
is provided on the upper surface of the circuit board
4, that is, the same side as the magnetic head 3. As a

35 result, the IC 12 faces the second conductive member 7

provided on the under surface of the circuit board 4.



i nstance, the eff
‘the circuit board
it is possible to
enmbodi nrents. In a

can be prevented. Further, even when
4R§§A&§M§Nfd%ﬁéa bove is mounted to the rotary drum 4,

optarn the Saie} effect as in the first 35 and.-the second
ditigop.g st and the second -14- enbodi nent s,

t he expl anation hasjbeen nade of the el ectronic circuit menber provided
I n the arrangenen njthe surface of the circuit board at the

side the sane as {he magnetic head.} Thiig3z2 arrangenent area may be
provi ded, for instance, on tne '

The IC 12 provided on the upper surface of the
circuit board 4 and the second conductive member 7
provided on the under surface of the circuit board 4
facing the IC 12 are connected together by the IC 12
5 being inserted into a connecting hole (not shown)
defined in the circuit board 4. Alternatively they may
be connected by the printed wiring on the board.
Further, when mounting the circuit board 4 in the
structure as described above to the rotary drum 2 and
10 performing the reproduction/magnetic recording, the
balance of rotation of the rotary drum may become a
problem. In this embodiment, in order to balance the
rotation so that the rotary drum 2 becomes symmetrical
in its shape in reference to the rotary shaft 1, a
15 member that does not function electrically but makes
the moment equal by its mass may be provided at

required positions of the circuit board 4 or the rotary
drum. '

All other elements and the operation are the same
20 as those of the first embodiment and therefore, the
explanation will be omitted.

Therefore, according to the third embodiment of
the present invention, when the IC 12 is provided on
the upper surface of the circuit board 4 so that it

25 faces the second conductive member 7 provided on the
under surface of the circuit board 4, i.e., the side
the same as the rotary transformer, it is possible to
obtain a distance between the first conductive members
5 to which a low level signal  is transmitted from the

30 magnetic head 3. Thus, a malfunction due to, for
instanée, the effect of oscillation, can be prevented.

Further, even when the circuit board 4 as
constructed above is mounted to the rotary drum 4, it
is possible to obtain the same effect as in the first

35 and the second embodiments.

In addition, in the first and the second



under surface of tmMh T o) ~1the side the sane as the rotary
‘transfornmer, for FrB@?Eﬁdﬂ%ﬁNﬁéﬂgﬁgg1ronic circuit nenber in this
arrangenment area. |Fyrther, in thelf{rst, the second and the third 10

enmbodi ment's, the dxgl a@patjANsIPYAVe been made as to the first and the second
conductive nmenberd drovided at posifions symetrical with each other in
reference to the rfotarystaft—tm ofder to maintain the bal ance of

rotation, for instjance, another nemper _ggy be nounted 15 to the circuit
board or in the rotary drum As descri bed above, according to the present

i nvention, asemhbediméeAts(otihecéipandyieey haswbeeh in&denagotd atliewW th and

electrically '8gee%gaggct§i£9§ié SRl ?:%%'i% 8f jhheny Q%Qg%eﬁ?én% he
magneti ¢ head an tfie el ectrom ¢ CIrcurt nenber 6 Ich are connected
to area provided on the surface of the circuit board at

the side the same as the magnetic head. This

5 arrangement area may be provided, for instance, on the

under surface of the circuit board, the side the same

as the rotary transformer, for providing the eledtronic_

circuit member in this arrangement area.

Further, in the first, the second and the third

10 embodiments, the explanations have been made as to the

T

first and the second conductive members provided at

positions symmetrical with each other in reference to

the rotary shaft. In order to maintain the balance of

rotation, for instance, another member may be mounted
15 to the circuit board or in the rotary drum.

As described above, according to the present
invention, as the first conductive member 5 which is in
contact with and electrically connected to the lead
ferminals of the windings of the magnetic head 3 and

20 the electronic circuit member 6 which are connected to
the first conductive member 5 are provided on the upper
surface, the side the same as the magnetic head, of the
circuit board 4 of the rotary drum, and the second
conductive member 7 which is connected to the

25 electronic circuit member 6 and is in contact with and
connected to the lead terminals of the winding of the
rotor 8a of the rotary transformer 8 are provided on
the underside of the circuit board 4, it becomes
possible to provide the circuit board 4 with the

30 optimum and shortest distance between the magﬂetic head
3 and the rotor 8a of the rotary transformer 8 without
leaving a long distance between them. Thus these
elements are connected with. each other with a simple
construction. Further, the transmission loss of signal

35 1is reduced without being badly affected by oscillations
and therefore the signals can be transmitted reliably.



the first condyctive nenber 5 are provided on the upper surface, the side
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and the second |c
circuit nenber |6
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and is in contad

fl 10§ JANOWRIBa |of
t he circuit bqar
wrttrTthe 30 opti n

the circuit board 4 of the rotary drum

7 which is connected to the 25 el ectronic
t with and connected to the |ead termnals
the rotary transforner 8 are provided on
d 4, it becones possible to provide the
um andishortest distance between the

and the rotor 8a

of the rotary transfornmer 8 wi thout

| eavi ng a | ong di scAsirdesdmibesk @bovem theupresene ghwantion aam connect ed

Wth each othgroylad dn ShiBldhagn

of .signal 35 iIs reduced w thout "being badly a
g _ While there have begn illetrated and)ﬁesc:ibed

what are at present considered to be preferred

5 embodiments of the present invention, it will be
understood by those skilled in the art that various
changes and modifications may be made, and equivalents
may be substituted for elements thereof without

| r l<SSi on | 0ss
predelhpie Pﬁé{f&e%&%éﬂﬁ%&fﬂsﬁ

oscillations

departing from the true scope of the present invention.

10 In addition, many modifications may be made to adapt a
particular situation or material to the teaching of the

present invention without departing from the central

scope thereof.

Therefore, it is intended that the

present invention not be limited to the particular

15 embodiment disclosed as the best mode contemplated for
carrying out the present invention, but thaf the
present invention includes all embodiments falling
within the scope of the appended claims.



and therefore tthEhﬂgﬁyﬁgTégﬁEBe transmtted reliably. -15- As descri bed
‘above, the pregeft invention chnfprovide an extrenely preferable rotary

head appar at us i02 JAen®m7haye beemllmmm‘r“ﬂmm described what are at
d to be prefeyred 5 he present invention,

present consider
skilled if the "art® that various changes and

it wll be understoo
nodi fi cati ons y_be made, and equi val ents may be substituted for elenents
thereof w thout departing fromthe trueygcope of the present invention. 10

I n addition, many nodifications may be made to adapt a
CLAIMS

1. A rotary head apparatus comprising:

a rotary shaft (1);

a rotary member fixed to the rotary shaft:

5 a stationary drum (10) for rotatably supporting
the rotary shaft;

a rotary transformer (8) including a rotor (8a)
having a winding and fixed to the rotary member so that
the rotor may rotate together with the rotary member

10 and a stator (8b) mounted on the stationary drum, the

' rotor and thé stator being electromagnetically coupled
with each other: |

the rotary member including:

at least one magnetic head (3), the or each

15 magnetic head having a winding; and

' a circuit board (4) provided with a first surface
carrying a first conductive member (5), a second
surface carrying a second conductive member (7), an
electronic circuit (6) provided on at least one of the

20 surfaces, a circuit wiring for communicating signals
among the electronic circuit, and the first and the
second conductive members, the first conductive member
{5) being in contact with a terminal of the winding of
the magnetic head (3) for establishing an electrical

25 cﬁnnection therebetween and the second conductive
member (7) being in contact with a lead terminal of the
winding of the rotor of the rotary transformer for
establishing another electrical connection
therebetween.

30 2. A rotary head apparatus as claimed in claim 1
wherein the rotary member comprises a rotary drum fixed
to the rotary shaft, the or each magnetic head being
carried by the rotary drum.

3. A rotary head apparatus as claimed in claim 2

35 wherein the circuit board is mounted on the rotary
drum.



particul ar sitUupTIOmOT—T cato {EE_LEEEDLIELLﬁ,Lhe-present i nventi on
W t hout departi gﬁ@%ﬁf’\ﬂﬂ@ g%ﬁre scope thereof Ther ef or e, I s i ntended

that the prese nvention not ibg |i m H ul ar 15 enbodi nment
di scl osed as th eBt7 gpsewgpntiernpl ate t t he present
i nvention, but fthiat the present] ifnventi en Fnc‘t udes al [ enbodi ments falli ng

within the sco

cl ai ns. -16- CLAIMS 1. A rotary head

apparatus conprising: a rotary shaft (1)4._

10

15

4. A rotary head apparatus as claimed in claim 2
or 3, wherein the first and the second conductive
members are installed symmetrically in thé rotary drum
so that the circuit board is balanced.

5. A rotary head apparafus as claimed in claim
2, 3 or 4, wherein the electronic circuit is connected
between the first and the second conductive members.

6. A rotary head apparatus.as claimed in any
preceding claim, wherein the electronic circuit
includes an integrated circuit mounted on the circuit
board in a position remote from thé first conductive
member and including an amplifier circuit for
amplifying signals reproduced by a magnetic head.

7. A rotary head apparatus as claimed in any
preceding claim, wherein the first and second
conductive members have elastic members which are in
elastic contact with the respective lead terminals of
the winding.



a rotary nember fixed to the rotary shaft; 5 a stationary drum (10)
‘for rotatably s etaly shaft; a rotary transfornmer (8)
i ! ] %’Mv@ﬁ‘gw%%

i ncluding a rot L ng- ndi ng and fixed to the rotary nenber so
that the rotor rotate togethet with the rotary menmber 10 and a stator
(8b) nounted on |t He @7asANAE 81/ rgm the rotor and the stator being

el ectromagnetica Iy coupled with dach other; the rotary nenber including:

at | east one maghetriT heéad (3), the or gg;h 15 nmagnetic head having a
wi ndi ng; and a clrcuit_board{4—provid with a first surface carrying a
first conduct ipgsTradrer (5), a second surface carrying a second conductive

menber (7). A'korary HEAD APPARATUS

A rotary head apparatus having a circuit board

with an optimum and shortest distance between magnetic

5 heads and a rotary transformer connecting these
elements in a simple construction and positively
transmitting signals can be provided. The rotary head
apparatus comprises a first conductive member 5 which
is in contact with and electrically connected to lead

10 terminals of a winding of a magnetic head 3 and an
electronic circuit member 6 connected to a conductive
member provided in an arrangement area 60, which is the
functionally optimum position of the circuit board 4
installed on the upper surface of the circuit board

15 (the magnetic head side) which is mounted to a rotary
drum 2 equipped with the magnetic heads 3, and a second
conductive member 7 which is connected to the
electronic circuit member 6 and is in contact with and
is electrically connected to lead terminals of a

20 winding of a rotor 8a of a rotary transformer 8, and it
is possible to arrange the circuit board 4 with an
optimum and shortest distance between the magnetic head
3 and the rotary transformer 8, connect these elements
in a simple construction and transmit signals regularly

25 with a reduced transmission loss without being badly
affected by oscillations.

Figure 1
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3. A rotary head apparatus as clained in claim2 35 wherein the circuit

board is nmounted on the rotary drum -17- 4. A rotary head apparat us

as claimed in claim2 or 3, wherein the first and the second conductive

menbers are installed symetrically in the rotary drumso that the circuit

5. A rotary head apparatus as clainmed in claim
el ectronic circuit is connected between the first

i Ve nenbers. 6. A rotary head apparatus as cl ai ned
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