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MULTIPLEXED SIGNAL TRANSMISSION SYSTEM

The present invention relates generally to a
multiplexed signal transmiséibn s?stem, and more
particularly, to a multiplexed signal transmission system
which transmits/receives.switching pulses, mode information
such as.recording mode, playback mode, etc. thrqugh the
minimum number of channels to/from a plurality of magnetic }
heads and amplifiers mounted on a.rotary head of a video
tape recordef. | | |

In'a video'tape recqrder (hereinafter referred tb as a
VTR), video signals and audio signals are recorded or played
back on/from a magnetic tape using a rotary head.
Therefore, thé rotary head is provided at a rotary substrate
side of a rotary drum. As is wellknown, a rotary transformer
is used to transmit sigpéls to this rotary~héad from a
- stationary circuit substrate section or from the rotary
substrate section to the statiohary substrate section,
'Recently,.the functions of VIRs have advanced, -. .and there
are .. . VIRs which are capable of performing not only
regular reéording/biayback operations simply using two
rotary heads but also trick plays provided with many rotary
heads.- In addition, such a system has been developed not
only for recording/playback of video signais by a video

rotary head but also for audio signal. recording/playback on

the same tracks as video tracks.
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heads and anplifiers nounted on a rotary head of a video tape recorder.

In a video tape recorder (hereinafter referred to as a VIR), video signals
and audi o signals are recorded or played back on/froma magnetic tape
using a rotary head. Therefore, the rotary head is provided at a rotary
substrate side of a rotary drum As is wellknown, a rotary transfornmer 1is
used to transmt signals to this rotary head froma stationary circuit
substrate section or fromthe rotary substrate section to the stationary
substrate section, Recently, the functions of VIRs have advanced, and
there are VTRs whi ch are capable of performng not only regular

recor di ng/ pl aybagle QPErALi NS STy YAk rd YuV: FERUT: PHI nBhgO T ck

pl ays provided with many rotary
transmission channels have come into use and costs have

become expensive, resulting in an increase in: the costy of the
entire VIR seti. In addition, as various rotary heads have
be¢ome selectable according to VTR specifications, rotary
transformers havelbeen demanded to have corresponding
specifications and the nuhbér of modelé - has increased,
_impeding their standardization.

To solve such a problem, a new system has been
developed to reduce the number of channels of a rotary
transformer and_standardize rotary transformers by
incorporating amplifiers for amplifying playback signals of
heads; a head selector switch for selectiné over thése
amplifiers and a recording systen diétribution switch 6n a
rotary substrate in the rotary drum.

For instance, this system has been proposed at the ICCE
(IEEE International Conference on Consumer Electronics) held
on June 6, 1990. In this system, a head switching signal .
for controlling a head selector switch provided on the
rotary head section and such mode information as recording,
playback, etc. are multiplexed and transmitted to the rotary
head section through s;nglé chahnel. That is, the head
switching signal edge ihformation is FM modulated and this
FM wave is AM moduiated to single channel'signal according
to the mode information, making it possible to transmit a

plurality of control signals through single channel.
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heads. In addition, such a system has been devel oped not - only for

recor di ng/ pl ayback of video signals by a video rotary head but also for
gudi o signal recording/playback on the sane tracks as video tracks.

2 As a result, rotary transforners provided with many transm ssion
channel s have cone into use and costs have becone expensive, resulting in
an increase in the cost of the _

There are two head switching signals, i.e.,_a video
head switching signal VSWP for switching the video head
channels CH1 énd CH2 and an audio head switching éignal ASWP
for switching the audio head channels CH1l and CH2.

Normally, the mutual phase rélation of these selector
signals VSWP and ASWP is always kept constant. Further,
when a control by a well known double_azimuth four headé
systemr is performed, a head amplifier switching signal HASW
for switching a pair of SP heads and a pair of EP heads also
becomes necessary. When a trick play in the SP mode is
.carfied out by paying attention to this amplifier switching
signal, the phase of this amplifier switching signal is
variaﬁlé. In addition, as méde information, not only the
recording mode and the playback mode but also a trick play
mode, head configuration information, etc. become necessary.

However, according to a conyentional multiplexed signal
transmission system, FM waves are AM modulated according to
mode information, but the resolution of AM modulation level
is restricted on fhe system, and thus the multiplexing .
bécomes.difficult. Therefore, only binary mode information
showing thé playback mode can be transmitted at the most and
the system is inferior in expandability. Further, the phase
of the head amplifier switching signal HASW varies in -
potential level as deécriﬁed above, and meéns for
transmitting such phasé information.sihultaneously with this

signal is demanded. Furthermore, if an FM demodulator at
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entire VIR sets. In addition, as various rotary heads have  becone

sel ectabl e according to VIR specifications, rotary transformers have been
demanded to have correspondi ng specifications and the nunber of nodels

has increased, inpeding their standardization. To solve such a

probl em a new system has been devel oped to reduce the nunber of channels
of a rotary transforner and standardi ze rotary transforners by
i.ncorporating anplifiers for anplifying playback signals of heads, a head
sel ector switch for selecting over these anplifiers and a recording system
distribution switch on a rotary substrate in the rotary drum For

i nstance, tmﬁ%5%6¥é¥9rﬁéh&e§@c9i@@0fﬁgc€ﬁa%@§.|QEE DC level after
demodulation may fluctuate and a malfunction can be caused.
As described above, a conventional rotary head
amplifier system is restricted in transmission of many
control signals and inferior in flexibility and thefefore, a
system which is capable of transmitting-many kinds pf
control signals and providing a stable and efficient
operation has been_demanded. |
Further, a video multi VTR with a head almost_the
same width as the track pitch (l%pm) (hereinafter referred
to as a narrow head) added in order to further promote a
picture quality in the three-times mode (EP mode) and a Hi-~
Fi mdlti VTR (two kinds of paired Hi-Fi heads are required
to satisfy the VHS Hi-Fi standard) which is capable of high
fidelity recording/playback of all television signals of
NTSC/PAL/SECAM célor television systems,have been proposed
in recent years. In such VIRs it becoﬁes an important
factor that many kinds of control signals described above
can be transmitted accurately in fewer channels to the rotary
'head section. | |
However, the multi-head system has not been
sufficiently carried out for a conventional rotary head
amplifier system. For instance, in the case of a Hi-Fi VTR,
it is necessar§ to reduce switching noise which is generated
'when switching a narrow head and an EP normal heaa, that is,

the system switching of multi-head system bﬁt no
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(I EEE I nternational Conference on Consuner Electronics) held on June 6,
1990. In this system. a head switching signal for controlling a head
sel ector switch provided on the rotary head section and such node
information as recording, playback, etc. are nultiplexed and transmtted
to the rotary head section through single channel. That is, the head

sw tching signal edge information is FM nodul ated and this FMwave is AM
nodul ated to single channel signal according to the node information, '
making it possible to transmt a plurality of control signals through
si ngl e -channel . :

countermeasure was carried out for reducing switching noise.

Here, a general consideration of a method for reducing
head system switching noise of a multi-head system will be
explained with reference to a video multi system.

FIGURE 4(A) shows an example of the head arrangement of
a video multi system. A1/A2 are Hi-Fi heads, S1/E2 and
S2 /E1 are conventional double azipﬁth four-heads, and N1/N2
are EP narrow heads. A timing chart for changing the head.
system from, for instance, E1 to N1 in this system is shown
in a set of FIGURES 4(B)5 In FIGURE. 4(B), FIGURE 4(B)({a)
is a Hi-Fi head switching signal ASWP, FIGURE 4(B}(b) is a
video head switching signal VSWP, FIGURE 4(B){(c) is an
equivalent EP head switching signal EPSWP, FIGURE.4(B)(d) is
a narrow head switching signal .NSWP AND FIGURE 4(B)(e) is a head
system switchiné infbrmation. In these timing charts of
FIGURE% 4{B), if the head system is switched during the
-indicated = -—. overlap period., head switching |
noises can be almost suppressed without causing the lack of
‘playback signals as both E1 and N1 are kept in contact with
a recording tape. In the rotary head amplifier system it is
also necessary to transmit head system switching information
to-the-rotary section during the similar periocd but no
countérmeasure has been made.

As described above, a conventional rbtary head
amplifier system is restricted in transmission of many

control signals and inferior in flexibility and therefore, a
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3 . There are two head switching signals, i.e., a video head swtching
signal VSWP for switching the video head channels CHL and CH2 and an audi o
head switching signal ASWP for switching the audi o head channels CHL and
"CH2. Normally, the nmutual phase relation of these selector -signals VSW
and ASWP is always kept constant. Further, when a control by a well known
doubl e azimuth four heads systemis perfornmed, a head anplifier swtching
signal HASW for switching a pair of SP heads and a pair of EP heads al so
becones necessary. Wen a trick play in the SP node is .carried out by

payi ng attentiOg&éééﬁ|Wﬁicﬁnﬁéiédﬁ§blﬁwﬁﬁ(ﬂihﬁgmitting many kinds of
| control signals and providing a stable and efficient
operation has been démaﬁded. | .

- Further, when the rotary head amplifier system is
applied to a multi-head VIR, if it is intended to transmit a
head system switching information in addition to various
switch selector signals and mode information, no sufficient
measure has been provided to set the timing for the
switching at a position where no noise is generated.

The present invention therefére seeks to provide a
multiplexed signal transmission and receiving apparatus
which is capable of transmitting mény control signéls
accurately and stably through -& single channel.

The present invention also seeks to prévide a
multiplexed signal transmission and receiving apparatus
which is capabie of easily transmitting head system
switching information when transmitting various switch
selector signals and que information, setting a head system
switching timing at a position where no noise is generated
and is applicable to both video multi system and Hi-Fi multi
system.

A multiplexed slgnal transmission system according to
one aspect of the present invention has a transmission
section which includes an input for receiving a group of
square pulsés having a fixed phase relation to each other, a

first generator for generating edge pulse trains containing
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signal, the phase of this anplifier switching signal is variable. In
addition, as node information, not only the recording node and the
plrayback node but also a trick play node, head configuration informtion,
‘etc. beconme necessary. - However, according to a conventi onal

mul tipl exed signal transm ssion system FM waves are AM nodul at ed
according to node information, but the resolution of AM nodul ation | evel
is'restricted on the system and thus the nultiplexing beconmes difficult.
Therefore, only binary node informati on show ng the playback node can be
transmtted at the nDst and the systemis inferior in expandability.

Furt her, the\}glh%gté escrl g é(}equ fatrg:u |gﬂ r {?ﬂ%e% Q@?'tﬂ@%ﬂé’ I es

pot enti al ove,
sequence, a second generator for generating edge attribute

information representing_an attribute_of edge following
after a prescribed edge in the same edge pulse train, a
converter for converting'a plurality of parallel data
combosing of the edge attribute information and mode
information for contreclling a system status into a seriai
data, an aligner for aligning the sefial data corresponding
to the edge pulses after the edge pulses, a third generator
for generat1ng a four-level s:gnal having a reference signal
level, a first level associated w1th elocks for the serzal
data, a second level associated with the serial data
Superposed on the clock,and a third level associated with
the edge pulses and a fourth generator for generating a
transmission multiplexed signal by frequency modulation of
the four-level signal.

A.multiplexed signal transmission system according to
another aspect of the present invention has a receiving
section which includes an input for receiving a multiplexed
signal transmitted from the.transmission section, a
demodulator for demodulating the four-level signal froﬁ the
received multiplexed signal by frequency demodulation, a
decodef for decoding the serial data and the edge pulse
train from the four-level signal, a first'reproducer-for
reproducing the edge attribute information and mode

information using the serial data and a second reproducer
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transmtting such phase information sinultaneously with this signal is
demanded. Furthernore, if an FM denodul ator at

4, the rotary head section fluctuates, the DC | evel after dendul ation may
fluctuate and a mal function can be caused. As descri bed above, a
conventional rotary head anplifier systemis restricted in transm ssion of
many control signals and inferior in flexibility and therefore, a system
whi ch is capable of transmitting many ki nds of

for reproducing the square pulses constructing the group
of the square pulses using the edge attribute information.

In addition to the above consfruction; the above
aspects of the present invention can includes a detector for
detecting edges of at least one square pulse of the group of
the square pulses, and an extractor for éxtracting head
switching information in the'reproduced mode information at
a timing of detecting the edges during an overlapping period
of head systems. |

| For a better understanding of the present invention and
many of the attendant advantages thereof reférence will now
be made by way of example to the accompanying drawings,
wheréin:- | |

FIGURE 1 is adblock diagram showing a first embodiment
of the multiplexed signal transmission systeﬁ according to
the present invention;

FIGURE 2 is a timing chart for explaining the
operations of the system shown in FIGURE 1;

FIGURE 3 is & block’diagram showing a second embodiment
of the multiplexed signal transmission systeﬁi-; according
to the present invention;

FIGURE 4 is a head system diagram and a timing chart
shown for explaining an example of the operation of the
system shown in FIGURE 3; and

FIGURE 5 is a blockdiagram showing a third embodiment

of the multiplexed signal transmission system . ~~ according
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control signals and providing a stable and efficient operation has been
demanded. - Further, a video multi - VIR with a head al nost the sanme
wedth @as the track pitch (19[err]m (hereinafter referred to as a narrow
head) added in order to further pronote a picture quality in the
three-tines node (EP node) and a H- Fi multi VIR (two kinds of paired
H -Fi heads are required to satisfy the VHS H -Fi standard) which is
capable of high fidelity recording/playback of all television signals of
NTSC/ PAL/ SECAM col or tel evi si on systenshave been proposed in recent years.
I n such VTRs i kobeg®mcesanti ipesdtvh. factor that many kinds of contro
signal s described above can be transmtted accurately in fewer channels to
the rotary The present invention will be described in detail with
reference to the FIGURES 1 through 5. Throughout the
"drawings, like or equivalent reference numerals or letters
will be used to designatg like or equivalent elements for
simplicity of explanation.
Referring now to FIGURES 1 and 2, a first embodiment of
the multiplexed signal transmission system according to the
present invention will be described in detail. FIGURE 1
shows a transmission section and a receiving section of the
multiplexed signal transmission system, €.g., a stationary
section and a rotary drum section of a VTR. - FIGURE 2 shows
a signal waveform diagram for explaining the operation of
the system shown in FIGURE 1. In FIGURE 1, a video head
switching signal VSWP is supplied to an input terminal 11
and an audio head switching signal ASWP is supplied to an
input terminal 12. Further, a plurality of mode - data-:
are suppliéd to an input terminal 13 while a head amplifier
selecting signal HASW is supplied to an input terminal 14.
The video head switching signal VSWP and the audio head
‘switching signal ASWP are input to an edge pulse train
detector 21 and an edge attribute detector 22. The edge
pulsé train detector 21 outputs an edge pulse train, with. -
a combination of all edges of a switching signal extracted

in a phase sequence, to a serial transfer sequencer 23 and a

four—-level signal generator 25. Further, video edge pulse
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head secti on. However, the nulti-head system has not been
sufficiently carried out for a conventional rotary head anplifier system
For instance, in the case of a H-Fi VIR it is necessary to reduce

swi tching noise which is generated when switching a narrow head and an EP
normal head, that is, the systemswtching of nulti-head system but no

5 count erneasure was carried out for reducing sw tching noise.

VE and audio edge pulse AF are éupplied to thé edge
attribute detector 22. The edge attribute detector 22 is
capable of predicting which signal's edée will come arise
and how polarity changes by'utilizinq'the conditions that
mutual phase relation between the video head switching |
signal VSWP and the audio head switching signaI.VSWP is kept
constant and that it is bossible to specify a current edge
within signal's edges. Based on this prediction, attribute
information (poiarity) of the following edge is generated
and supplied to a paraliel—serial con§erter 24 as edge
attribute information (for instance, 2-bit parallel data).
Mode information (for instance, 4-bit_para11e1 data) from
the igput terminal 13 hés been given to the parallel-serial
converter 24.

The parallel-serial converter 24 has been supplied with
a timing signal from the serial transfer sequencer 23 and
outputs serial data based on this timing signal; This
serial data is supplied to the four-level signal generator
25 . Serial cloqks from the serial transfer sequencer 23 and
edge pulse trains from the edge'pulse train detector ZI have also
been supplied to the four-level signal generator 2§5. |

Here, the video head switching signal VSWP, audio head
switcﬁing signal ASWP, edge pulse train, serial data and
serial clock will be explained with reference to FIGURE 2.

FIGURES 2{a) and 2{B) represent the video head

switching signal VSWP and the audioc head switching signal
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Here, a general consideration of a nethod for reducing head system
switching noise of a nulti-head systemw || be explained with reference to
a video nulti system FI GURE 4(A) shows an exanpl e of the head
arrangenment of a video nulti system Al/A2 are Hi-Fi heads, S1/E2 and

S2/ E1 are conventional double azinmuth four-heads, and N1/N2 are EP narrow
heads. A timng chart for changing the head systemfrom for instance, El
to Nl in this systemis showmm in a set of FIGURES 4(B). In FIGURE. 4(B),
FIGURE 4(B)(a) is a H -Fi head switching signal ASWP, FIGURE 4(B)(b) is a
vi deo head switching signal VSWP, FIGURE 4(B)(c) is an equivalent EP head

swi t ching si o %ﬁecﬂ@ 4(5116923 éﬁuéh&ﬂ%{ QY RAS MIWEC RN axvwinal

NSWP AND Fl is a head systemswitching information. In these
timng chartsr@®falways kept in constant phase relation to each

other. Pulses C1 in FIGURE 2(C) are edge pulses
representing the edgé timings of the switching signals VSWP
énd ASWP extracted therefrom in a phase sequence. Then,
.following the edge pulses C1l, serial data SD'are arranged.
In the example in FIGURE 2, the data SD are each constructed
as 6-bit serial data. A set of the first four bits of
this serial data SD represenfs a mode information MD and a
set of the later two bits represents an edge attribute data
AD. These bits of data have been superposed on :° |
respective - clocks.

‘The attribute.data AD will be explained in detail
below. This attribute data AD represents a polarity of the
‘next coming edge by its contenté. In the case of the
example shown in FIGURE 2, it shows the phase relation that
the edge of the positive audic head switching signal ASWP
comes next to the edge of the positive video head switching
signal VSWP, the edge of the négative video head switching
signal VSWP comes next to the edge of the positive audio
head switching signal ASWP and further, the edge of thé
positive video head switching signal VSWP comes next to the
edge 6f the negative video head switching signal VSWP.

Further, in the four-level signal generator 25, the
following relation has been set for the edge pulse train,

serial data and clock level. That is, clock has been set at
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FI GURES 4(B), if the head systemis switched during the indicated
overlap period., head switching noises can be al nbst suppressed w thout
causing the | ack of playback signals as both ElL and N1 are kept in contact
with a recording tape. 1In the rotary head anplifier systemit is also
necessary to transmt head systemswitching information to the rotary
section during the simlar period but no counterneasure has been made.
As descri bed above, a conventional rotary head anplifier systemis
restricted in transm ssion of many control signals and inferior in
flexibility and therefore, a

a first level L1 agalnst the reference level Lr, serial data

superposed on this clock has been set at a second level L2,
the edge pulse at a third level L3, and the entirety of
these levels have formed the four-level signal.

The four-level signal thus obtained is frequency
médulated (FM) at a frequency modulator 26-and this FM wave
is further supplied to ah aﬁp}itude modulator 27, where the
FM wave is amplitude modulated (AM) by a head amplifier
switching signal HASW and is transmitted as a multiplexed

2 single pannel coupled to an output terminal 28

signal through <
of the transmitter section.

Now, a system for demodulating the multiplexed signal
trans;itted as described above will be explained.

The multiplexed signal is introduced into an input
terminal 31 and supplied to an amplitude demodulator 32 and
a frequency demodulator 33. From the amplitude demodulator
32, a playback head amplifier switching signal HASW can be
obtained. Further, playback four-level signal can be
obtained fram the frequency demodulator 33. This four-level
signal is supplied to.a clamper 34 and the reference level
(the minimum potential).is reproduced for stabilizing the
next decoding process. The clamper 34 reqﬁirés a capacitor
but as the minimum potential period is long, a capacitor of
low capacitance '~ sufficient and this makes it easy to
incorporate a capacitor when integrating the clamper 34.

The output of this clamper 34 {four-level signal) is
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6 <« systemwhich is capable of transmtting many kinds of control
signals and.providing a stable and efficient operation has been denanded.
Furthers when the rotary head anplifier systemis applied to a nulti-head
VIR, if it is intended to transmt a head systemswitching information in
addition to various swtch selector signals and node information, no
sufficient nmeasure has been provided to set the timng for the

supplied t§ a four—lével signal decoder 35. In this decoder
35, an edgé pulse train is reproduced in response fo the
four levels and it is possible to play back sefial data SD ;
(the former part mode information MD and_the latterlpért
edge attribute data AD) and &clock signal. The serial data SD
(including the mode information MD and the.edge attribute
data AD) is supplied to a seriél-parallel converter 36. The
serial-parallel converter 36 séparates the mode information
MD and the edge attribute data AD based on the clock and
supplies the parallel converted'edge attribute data AD to a

. square pulse regenerator 37 and the parallel converted mode
infofmation MD to a synchronizer 38. In the square pulse
regeﬁerator 37, the video head switching signal VSWP and the
audio head switching signal ASWP are regeneréted using fhe
edge attribute data ang edge pulse train. The. synchronizer
38 outputs the mode information in synchronism with the edge
pqlse train as a system status switching signal. FIGURE
2(D) shows that mode information MO, M1, M2, and so on were
sent out.

The system described .above is capable of transmitting
various mode . data and even when there exist many
rotary heads, playback amplifiers, recording amplifiers,
etc. bn the rotafy substfate section, is capable of
transmitting these control data. ‘'Video head and
audio head switching'signals ére not limited to only one set

but can be combined in many sets. Further, in the trick

his Sheet Has Been Replaced

o IIIIIIIIIIII i




y

swi tching at a position where no noise i s generat ed. - The present
invention therefore seeks to provide a nultiplexed signal transm ssion and
retei ving apparatus which is capable of transmitting many control signals
accurately and stably through a single channel. The present invention
al so seeks to provide a nultiplexed signal transm ssion and receiving
apparatus . which is capable of easily transmtting head system swtching
i nformati on when transmtting various switch selector signals and node
i nformation, setting a head system switching timng at a position where no
noise is generated and is applicable to both video nmulti systemand Hi -F
multi systemlay, outputstoplaxelusality ¢f drsxdsaon sgbeetieelprliedg to
out. In this case, the head output selection timing phase
is not kept constant but is optionally selectable.
Therefore, the head amplifier switching signal HASW can be
transmitted successively with its output phase sequence
determined in advance according to the trick play and by
supplying it to the AM modulator. It is possible to hold
mode information at the rotary substrate section and when
clearing then, it can be controlled using the serial data.
The rotary substrate section mode information using method
can be freely designed according to functions and
configurations of rotary head_apparatus. Therefore, in the
above embodiment, when square pulse edges were extracted in
phase sequence, all edges were extracted. However, it is
not necessary to extract all edges if the sequence or time
is as set in advance. In addition, although the frequency
modulated signal is to be transmitted after amplitude
modulation by the second square pulse in the embodiment, the
frequency modulated signal may be transmitted as it is.
Further, when transmitting the four-level signal, even
if the FM demodulator fluctuates, decoding error in the
decoder can be eliminated by clamping the demodulated output aé
the minimum potential has been set. Further, the power
supply to the rotary substrate section may be made by, for

instance, a transmission means using a slip ring. In

addition, in the example shown in the figure, it is shown to
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one aspect of the present invention has a transnmi ssion section which
includes an input for receiving a group of .square pulses having a fixed
phase rélation to each other, a first generator for generating edge pul se
trains containing ' 7 al | edges
extracted fromthe square pulses in the phase sequence, a second generator
for generating edge attrlbute I nformati on representing an attribute of
edge ‘fol | owi ng o

transmit serial data immédiately after edge pulses. It is
however sufficient to complete transfer of related serial
data betﬁeen respective edge pulses. However, transfer of
serial data nmust bé completed before arrival of the
following edge and many moré data can be transmitted when
the transfer is started immediately after the edge pulses.
Further, the reference level may be set in the section where
no serial data exist although, in the above explanation, it
was explained that the reference level present in the serial
data section.

Referring now to FIGURES 3 and 4, a second embodiment
of the multiplexed signal transmission system according to
the bresent invention will.be described.

In FIGURE 3, the same reference numerals.have been
assigned to the same parts as in FIGURE 1. Those parts
differing from the embodiment in FIGURE 1 will be explained.
In the receiving'sectioh, thé audio head switching signal
ASWP from the square pulse regenerator 37 is further led to
a both ends edges detector 40. The édge pulse detected in
the both ends edges detector 40 is supplied to the
synchronous pulse input terminal of a synchfonizer 39. To
an input terminal of the synchronizer 39, the data output
terminal of the serial-parallel converter 36 is cbnnected.
Head system switching inforﬁation is led to this data output
terminal. This head system switching information ié

supplied to the head system switching system through the
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after a prescribed edge in the sanme edge pulse train, a converter for
converting a plurality of parallel data conposing of the edge attribute
information and node information for controlling a systemstatus into a
serial data, an aligner for aligning the serial data corresponding to the
‘edge pul ses after the edge pulses, a third generator for generating a
four-level signal having a reference signal level, a first |eve

associated with clocks for the serial data, a second |level associated with
the serial data superposed on the clockand a third |evel associated with

t he edge pul ses and a fourth generator for generating_a transm ssion

nul ti pI exed shyrairgyizerqirey thererten of thechead sysier evgmarp

period. |
FIGURE 4(A) shows an example of the video multi-system

heads arrangement. A1/A2 are the Hi-Fi heads, S1/EZ and

S2/E1 are the double azimuth four heads, and N1/N2 are the

EP narrow heads. The timing chart for changing the head
systems, for instance, from E1 to N1 in this system is shown
in FIGURE 4{A). 1In FIGURE 4(B), (a) is the Hi-Fi head
switching signal ASWP, (b) is the video head switching
signal VSWP, (c) is the EP head switching signal EPSWP, (d)
is the narrow head switching si'gnal NSWP and (&) is the head
system switching information. In this timing ohart, if the
head system is switched during the indicated
overlap neriod : head switching noise:. can be almost
suppressed without cauSing lack of any portion of playback
signal as both El and Nl are kept in contact with a
recording tape.

. Now, an example for transmission and receiving of the
head system switching information will be explained. -First,
when transmitting the head system switching information from
the stationary section, the head system switching
information is transmitted (prepared) in the corresponding
switching signal period (the E2 head active period . in FIGURE
4) before the overlap period. There are two periods for this
transmission. That is, one is a prescribed period from the

leading edge of the audio head switching signal ASWP and the
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A nuItipIexed si gnal transn155|on systen1accord|ng to anot her aspect of
the present-invention has a receiving section which includes an input for
reCeiving a nultiplexed signal transnitted fromthe transm ssion section,
a denodul ator for denodul ating the four-level signal fromthe received
mul ti pl exed signal by frequency denodul ation, a decoder for decoding the
serial data and the edge pulse train fromthe four-level signal, a first
reproducer for reproducing the edge attribute information and node
i nformati on using the serial data and a second reproducer
| other.is a prescribed period from the trailing edge of the
video head switching'signal VSWP.. Even wheh the head system
switching.information is transmitted in eithér period, the
head system switching information output timing will agree
with the. failing time of the audio head switching signal
ASWP at the rotary section because the synchronizer 39 has
been provided. Whenever.the head systenm sﬁitching
information is output ip syndhronization with this falling
edge, the point of time for switching exists at the center
of the overlap period as illustrated in FIGURE 4.
In this embodiment, the head system switching
1nformatlon is output in synchronism with the edge of the '
audlo head switching signal ASWP. by the synchronizer 39.
So, the head system switching information preparatory period
at the transmission section can be any period out of the
half period of the video head switching signal VSWP.
Therefore, a microcomputer which, generating the head system
switching information at the receiving section and sending
it to the serial-parallel converter 24, increases the degree
of freedom for its transfer time. Thﬁs, the head éystem
switching information is.output at a proper poipt of time at
the rotary section. |
FIGURE 5 jllustrates the third embodiment of thg
present invention.

In this embodiment, the apparatus of the present

invention is applicable to both the wvideo multi-system and
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8 *for reproducing the square pul ses constructing the group of the
square pul ses using the edge attribute information. In addition to
t hé above construction, the above aspects of the present invention can
i ncl udes a detector for detecting edges of at |east one square pul se of
the group of the square pul ses, and an extractor for extracting head
switching information in the reproduced node infornmation at a timng of
detecting the edges during an overl apping period of head systens.
For a better understanding of the present invention and nany of the
attendant advantages thereof reference will now
the Hi-Fi multi-system. This embodzment is almost the same
as the second embodiment illustrated in FIGURE 3 and the
same signs have been assigned to the same parts. What are
differing from those in the second embodiment shown in
FIGURE 3 are that the audio head switching signal ASWP and
the video head switching signal VSWP have been connected to
respective input terminals of a selector 41,
and the selected output of this selector 41 is supplied to
the both ends edges detecting circuit 40. The selector 41
selects the audio head switching signal ASWP as before
when switching the video head systems, and selects the video
head switching signal VSWP when switching the audio head
systems. Thus, ﬁhen switching the video head systems and
the audio head systems, any head system is selectable at the
center of respective overlap periods.

Further, in this case the control signal of the
selector 41 may be transmitted through the information route
from the rotary section or it may be preset in advance at
the rotary section according to the head system (the video
multi-system, the Hi-Fi multi-system). The stationary
section and the rotary section circuits have been composed
of integrated circuits, respectively and can be used as
highly flexible systems.

As described above, according to the present invention

it is possible to transmit many control signals accurately

and stably through single channel and the degree of freedom
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be médde by way of exanple to the acconpanying draw ngs,. wherein

FIGQJRE 1 is a bl ock diagram showing a first enbodi nent of the nultipl exed
signal ttransmi ssion systemaccording to the present invention;

FIGURE 2 is a timng chart for explaining the operations of t he system
shown in FI GURE 1, FIGURE 3 is a block diagram showi ng a second '

enbodi nent
t he present

of the multiplexed signal transm ssion system according to

i nventi on; ' FIGURE 4 is a head system diagram and a tim ng

chart . shown for explaining an exanple of the operation of the system
shown in FIGURE 3; and

can be further expanded. 1In addition, it is also possible
to output the head systém switching information at a proper
timing (at the center of the overlap period) at the rotary
section in the multi-heads System, suppressing.generation'of
switching noise. However, a timing to transmit the head
system switching information from the stationary section is
not subject to a severe restriction but it is possible to
give a margin to a data output timing prograﬁ of a
microcomputer, etc. at the transmission section. Further,
if the rotary section and the stationéry_section have been
integrated on a single chip, the circuit of the present
invention will have an extremely high adaptability to
variSus rotary head systems.

As described above, the present invention can provide
an extremely preferable multiplexed signal transmission
system. |

While there have been illustrated and described what
ére at present cbnsidered to be preferred 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 departing from the true scope of the present
invehtion. In addition, mahy modifications may be made to
adapt a particular situation or material to.the teaching of
the present invention without departing from the centrﬁl

scope thereof. Therefore,'it is intended that the present
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FIGURE 5 is a block diagram showing a third énbodinent of the multipl exed
sigpal transm ssion system according

9 to the present invention. The present invention will be .
described in detail with reference to the FIGURES 1 through 5. Throughout
the drawi ngs, |ike or equivalent reference nunerals or letters wll be

used to designate |like or equivalent elenents for

invention not be limited to the particular embodiment
.disclosed as the best mode contemplated for éarrying out the
present invention, buf that the present invention include
all egbodiments falling.within the scope of the appended
claims.

The foregoing description and the drawings are regarded
by the applicant as including a variety of individually
inventive concepts, some of which may lie partially or
wholly ocutside the scope of some or all of the following
claims. The fact that the applicant has chosen at the time
of filing of the present application to restrict the claimed
scope of protection in accordance with the following claims
iS'nAt to be taken as a disclaimer or alternative inventive
concepts that are included in the contents of the
application'and could be defined by claims differing in
scope from the following claims, which different claims may
be adopted subsequently during prosecution, for example for

the purposes of a divisional application.
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simplicity of explanation. Referring now to FIGJURES 1 and 2, a first
enbodisrent. of the nultiplexed signal transm ssion system according to the

present Tnvention will be described in detail. FIGURE 1 shows a
transm ssion section and a receiving section of the nultiplexed signal
transm ssi on system e.g., a statiomary—section and a rotary drum section

operation-of the systemshown in Fl as Bakdd 1, a video head
swi tching signal VSWP is supplied to nal 11 and an audio
head sw tching signal ASWP is suppli t termnal 12. Further,
a plurality GLAXM8e data are supplied to an |nput termnal 13 while a head
anplifier “selecting signal HASWis supplied to an input-terninal 14.

of a VIR FIGURE 2 shows a signaf m‘ or m di agramfor expl ai'ni ng the

1. A multiplexed signal transmission system comprising:

means for receiving a group of sgquare pulses having a
fixed phase relation to each other;

means for generating edge pulse trains containing all
edges extracted from the square pulses in the phase
sequence;

means  for generating edge attribute information
representing an attribute of-edge following after a
prescribed edge in the éame edge pulse train; |

means for converting a plurality of'parallel data
mexising the edge attribute information and mode
information for controlling a system status into a serial
data; |

means for aligning the serial data corresponding to the
edge pulses after the edge pulses; and

means for generating a four-level signal having a
reference signal level, a first level associated with cloeks
for the serial data, a second level associated ﬁith the
serial data superposed on the clock and a third level
associated with the edge pulses and ‘means for .-
genefating a transmission multiplexed eignal by frequency

modulation of the four-level signal.

* [ L M s *
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The *vi deo head switching signal VSWP and the audio head sw tching signal

ASWP are input to an edge pulse train detector 21 and an edge~a%%++bu%e____ﬁ_
defector 22. The edge pulse train detector 21 outputs a ﬁﬁ se traHe

with a conbination of all edges of a switching signal extra |i HEI’

phase sequenceto a serial transfer sequencer 23 and a four-
2. A multiplexed Signal transmission system as claimed in

placed -

generator 25. Further, video edge pul se
10 : : -

claim 1, wherein the four-level signal generating means
comprises means for setting up a level period in which there
exists no serial data that becomes the reference for four-

level signal between the serial data arrangement and

following edge pulse

3. A multiplexed signal transmission system as claimed in
claim 1, further comprising means for obtaining multiplexed
signals to be tramsmitted by further quulating the

frequency modulated signals by the second square pulses.

4. -A multiplexed signal transmission system as claimed in
claim 3, wherein the'first square pulse group contains video
head switching signal and audio head switching signal, the
second square pulse contains information for switching héad
amplifiers provided on the rotary head section substrate of
a video tape recorder, and wherein the mode information
contains information for switching various switches provided

on the rotary head section substrate.

5f_ A multiplexed signal receiving system comprising:
‘means for receiving a multiplexed signal transmitted
from a transmission section;
means for demodulating the four-level signal from the

received multiplexed signal by frequency demodulation;

_22—
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VE and audi o edge pul se AE are supplied to the edge attrlbute detector 22.
The edge attribute detector 22 is edi 'S

edde wi kl cone arise and how polarity changes h;h,stgﬂegﬂ,ﬁrbﬁ[i e condl tions

that nutual phase relation between the video head VSWP
and t-he audi o head switching signal VSW is kept hat itis
possible to specify a current edge wthin signal on this
prediction, attribute information (polarity) of the follomnng edge is
generated and supplied to a parallel-serial converter 24 as edge
attribute information (for instance, 2-bit parallel data). Mode
information (for imestrendimr 4idsiddipey dilec|seddted) datanand]ethmmdge epwisal 13
has been given to the parallel-serial
: train from the four-level signal;
means for reproducing the edge attribute information
and mode information using the serial data; and
means for reproducing the square pulses constructing
the group of the square pulses using the edge attribute

information.

6. A multiplexed signal receiving_system as.claimed in
claim 5, wherein the four;level signal demodulating means
comprises means for pléying back the reference level by

clamping the level period in which there exists no serial
daté of the frequency dequﬁlated four—-level signal to a

constant level is provided.

7. A multiplexed signal receiving system as claimed in
claim 5, further comprising means for extracting the second
square pulses by modulation amplitudes of the trénsmission

signals.

8. A multiplexed signal receiving system as claimed in
claim 7, wherein the first squaré pulse group contains video
head switching signal and audio head switching signa;, the |
second square pulseéconfains information for switching'head
amplifiers provided oﬁ the rotary head section substrate of

a video tape recorder, and wherein the mode information

LR YRR VR A g
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converter 24. The parall el -serial converter 24 has been supplied with
a tim.ng signal fromthe seruar~rransfer sequencer 23 and out puts seri al
dat’a. baged onTﬁ,gsﬁeequgg& % 'Thi S serial data is supplied to the

four-level sign Serial clocks fromthe serial transfer
sequencer 23 anau &ﬂwﬂml tra| ns fromthe edge pul se train detector 21
have al so bee he four-Ilevel signal generator 25.

Here, the video head switching signal VSW, audio head swi t chi ng si gnal
ASWP, edge pul se train, serial data and serial clock will be explained
with reference to FI GURE 2. FI GURES 2(A) and 2(B) represent the

vi deo head coathtiahi 1@ firgzadiodS\Wora sk itteh ingd ivartieats switdhes provided

on the rotary head section substrate.

9. A multiplexed signal trahsmission system comprisihg:

means for receiving a group of square pulses ﬁa&ing a
fixed phase relatibn to each other;

means for generating edge pulse trains containing all
edges extracted from the sQuare.pulses in the phase
sequence;

means for generating-edge attribute information
representing an attribute of edge following after a
prescribed edge in'the_same edge pulse train;

ﬁeans for converting a piurality of parallel data
€omprising theledge attribute information and mode
information including switching information for éwitching

.head systems of a multi-head system into a serial data;

means for aligning the serial data correéponding to the
edge pulses after the edge pulses; and

means for generating a four-level signal having a
reference signal levei, a first level associated hith clocks
for the serial data, a second level associated with the
serial data superposed on the clock and a thi:d level
associated with the edge pulses and weans for
generating a transmission multiplexed signal by frequency

modulation of the four-level signal.
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ASWP, respectiVer. These switching signals VSWP and ASWP are al ways kept
in constant phase relation to each other. Pulses Cl in FTGORE Z2(C) are
representing the edge timngs of the sw tchi ngsdraeatiss BéeReplaced

i

edge pu ses
and ASWP ex
pul ses C1,

dat a SD are each constructed

tracted therefromin a phase sequence. Then, fol
serial data SD are arranged. |In the exanple in FI

10. A multiplexed signal fransmission system as claimed in

claim 9, wherein at least one of the square pulses has a

video head switching signal,'and wherein the multi-head

system has an audio multi-head systen.

11. A multiplexed signal transmission system as claimed in

claim 9, wherein at least one of the square pulses has an

"audioc head switching signal, and wheréin the multi-head

system has a video multi-head system.

12. A multiplexed signal transmission system as claimed in
claim 9, wherein the square pulses have a video head
switching signal and an audio head switching signal which

are selectively supplied to the edge detection means.

13. A multiplexed signal receiving system comprising:
means for receiving a multiplexed signal transmitted
from a transmission section;
means for demodulating the four-level signal from the
received multiplexed signal by frequency demodulation; |
means for decoding the serial data and the edge pulse
train from the four-level signal;
means for reproducing the edge attribute information
and mode information using the serial data;
| means for reproducing the square pulses constructing
--.. the gfoup of the square pulses using the edge attribute

I
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as . 6-bit serial data. A set of the first.four bits of this serial data
SD represents a node information MD and a set of the later two bits
represeats an edge attribute data AD. These bits of data have been

super posed on respective cl ocks. ThIsShe'Fh edjata AD will be
explained in detail below This attrlﬂi ﬁ‘ epresents a polarity of-
t hat

the next comng edge by its contents f the exanple shown in
FIGURE 2, it shows the phase relation the edge of the positive audio
head swi tching signal ASWP cones next to the edge of the positive video
head switching signal VSWP, the edge of the negative video head swi tching
si gnal. VSWP;geRBmake¥h;t 0 the edge of the positive audio head sw tching
si gnal ASWP and further, the edge of the

means for detecting at least one square pulse edge out

of the above square pulses; and

means for -Outputting - the head sysfem switching
information contained in the reproduced mode information at
the edge detecting timing'in the multi-head system overlap

Iperiod.,

14. A multiplexed signal transmission system as claimed in
claim 13, wherein at least one of the square pulses has a
video head switching signal, and wherein the multi-head

system has an audio multi-head system.

15. A multiplexed signal transmission system as claimed in
claim 13, wherein at least one of the square pulses has an
audio head switching signal, and the multi-head system has a

video multi-head systen.-

16. A multiplexed signal transmission system as claimed in
claim 13, wherein the square pulses have a video head
switching signal and an audio head switching signal which

are selectively supplied to the edge detection means.

AR O RN T
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positive video head swi tching signal VSWP cones next to the edge of the
negative vi deo head sw tching signal VSWP.&6 ': ° Further, in the four-1evel
sign&l generator 25, the following relation has been set for the edge
pul se train, serial data and clock level. That is, clock has been set at
12 a first level L1 against the reference level Lr, serial data

super posed on this clock has been set at a second |evel L2,

ABSTRACT:

A multiplexed signal transﬁission system according to
the present invention has a transmission section which
includes an input for receiving a group of square pulses
having a fixed phase relation to each other, a first
generator for generating edge pulse trains containing all
edges extracted from the square pulses in'the phase
sequence, a second generator for generating edge attribute
information representing an attribute of edge following
after a prescribed edge in the same edge pulse train, a
converter for converting a plu:ality of parallel data

_ coﬁpo;ing of the edge attribute information and mode
information for controlling a system status into a serial
data, an aligner for aligning the serial data corresponding
to the edge pulses after the edge pulses, a third generator
for genefating a four-level signal having a reference signal
‘level, a first level associated with clocks for the sériai
data, a second level assqciated with the serial dafa
superposed on the clock,and a third level associated with
the edge pulses and a fourth generator for generating a
transmission multiplexed signal by frequency modulation of

the four—-level signal.
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the edge pulsé at a third | evel
formed the four-1evel

si gnal .

L3 and the entirety of
* "The four-Ievel
freguency nodulated (FM at a- frequency nodul ator 26 and this FM wave

further supplied to an anplitude nodul ator 27, where the
swi t chi ng signal

anplitude nodul ated (AM by a head anplifier

si gnal

t hese | evel s have
thus obtained is

is

FM wave is

HASW and i s
coupled to

transmtted as a nultiplexed signal through a single channel

an output termnal 28 of thet ) tion. Now, a system for
denodul ating the nultipl,exed %W"%?ﬁéﬁ&ft ed as descri bed above w Il be
expl ai ned. The |tipJeked signal Is Introducedq into an input :
t er m naly SWEnd ;—u-p-p-l—.ﬁed—t—e— n arrpl +t-wde—derodul at or 32 and
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a frequency denodul ator 33. From the anplitude denodul ator 32, a pl ayback
head anplifier swi tching signal HASWcan be obt aiped. Fukther, a playback

foui=| evel signal ca_n@ obt ai neQ:;T romthe freq@ency debmadul ator 33. This
i

four - I'evel si gnal suppl i ed to<& cl arrper 34 amd”t he r'ef’er ence | evel
(the mninmum potential) is reproduced fpr stabilizing t next decodi ng
process. The cl anper 34 require$ a capa tor bdt as t e m ni mum pot enti al
period is long, a ca L or of Anhce | sufficrem and this
makes it easy to ijncor porate & AC en ijntegrating fhe clanper 34.
The output of this c] anp¢r 34 (O ' gegnal )] i s.
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13 m.suppl led to a four-level signal decoder 35. In this decoder—35—am——

edge pulse train is reproduced in response to the four levels a ié,ee.h eplaced
possible to play back serial data SD (the former part modes; '
*and the latter part edge attribute data AD) and a clock si gr\ \ %“I

data SD (including the node information MD and the edge attr
AD) is supplied to a serial-parallegl,  co er 36. The serial-parallel
é'ggfn?%‘fﬁaﬁ‘/w MD and the edge attribute data

converter 36 separates alhe
AD based on the cloc 2 d ugpl 1 es the parallel convprted edge attribute
data ADYS\¥P ?
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square'pulse regenerator 37 and the parallel converted node information MD
to a synchronizer 38. In the square pulse regenerator 37, the video head
sMniphlng signal VSW and the audio head sw tching signal ASWP are
regenerated using the edge attribute data and edge pulse train. The
synchroni zer 38 outputs the nbde information in synchronismw th the edge
pul se train as a systemstatus switching signal. FIGURE 2(D) shows that

node i nfornmation M), ML, M2, and so on wefe sent oyt. The system
descri bed above is capable of transmttin vali ous jnode dat 4 and
even when there exist many rotary headsd | playlpack anmplif]ers, jrecording
anplifiers, etc. on the rotary substrat®|se onj is bl e o¢f
transmtting these control data. V| ddo heapand. '
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audl'o head swi tching signals are not linmted to only one-set _-hut can be

cbnbined in many sets. Further, in the trick
KRN pI ay, outputs of a plurality of -heads are sel ectlvErIh l%ﬂ en Replacec
thi s “tase, the head out put sel ection timi ng phase is not but
is optionally selectable. Therefore, the head anplifier s ”ﬁ
transmtted sucogp@ivﬂLﬁEVﬂ’ths out put phase sequence

HASW can be
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thé AM nodulator. |t ik
subst rat e secREGhAEL WhevE Tl earggg T hen, ging.th
serial dajid Desdhiohotapa 8W0sS pALE, Secti on mode i nf d’r ra @n usi g, et Hol
can be fr G&kYmd@@lgn ¢££Gﬂr &o Flmctions and: ¢bnhlguwathonsqg§f“ ;
head appfuatughml eref UL, f i abo e enbodlnent/'when.squ e pg;s

edges mereﬁeﬁkﬁgg edpl phase &e uénc alll - edges were ext ract 'Homéveri~m
it is t-, necegsgg 1@ é%ffadﬁ“é Iedyes i f the E eguence. o) L ne n%i
set in a NES dLﬂLonﬂ,aJLhQQgh he frequeney:. nuduiafﬁﬁrsﬁb 'FVS .10

b (ranom 11cd af Lr aﬂﬁtﬁyﬂﬁxzsvg&bmp%msm%sﬁw%mre pul'se T
the enbodi nent, the

The present invention relates generally to a
multiplexed signal transmiseion sﬁstem, and more
particularly, to a multiplexed signal transmission system
which transmits/receives switching pulses, mode information
such as recording mode, playback mode, etc. through the
minimum number of channels to/from a plurality of magnetic
heads and ampiifiers mounted on a rotary head of a video
tape recorder.

In a video tape recorder (hereinafter referred to as a
VTR),.video signals and aﬁdio signals are recorded or plavyed
back on/from a magnetic tape using a rotary head. |
Therefore, the rotary head is provided at a rofary'substrate
side of a rotary drum. 3s is wellknown, a rotary transformer
is used to transmit signals to this rotary head from a
stationary circuit substrate section or from the rotary.
subetrate’eection to the stationa:y_substrete section,
Recently, the functiohs of VTRs have advanced, -. .and there
are - VITRs which are capable of performing not only
regular recording/playback operations simply using two
rotary heads but also trick plays provided with many rotary
heads.. In addition, such a system has been developed not
only for recording/playback of video signais by a video
rotary head but also for audio signal recording/playback on-

the same tracks as video tracks.
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frequency nodul ated signal may be transmitted as it is. Furt her, when
transmtting the four-level signal, even if the FM denodul ator fl uctuates,
decoding error.- in the decoder can be elimnated by clanping the
denodul ated out put as the m ninmum potential has been set. Further, the
power supply to the rotary substrate section may be nade hy, for
I nstance, a transm ssion neans using a slip ring. In addition, in the
exanpl e shown in the figure, it is showa to

As a result, rotéry transformers provided with many
transmission channels have come into use and costs have
become expensive, resulting in an increase in: the cost-, of the
entire VTR set:i. In addition, as various rofary heads have
become selectable according to VIR specifications, rotary
transformers have been démanded to have corresponding

' specifications and the number of models -has increased,
impeding their standardization.

To solve such a problem, a new system has been
developed to réduce thé number of channels of a rotary
transforme: and standardize rotary transformers by
incorporating aﬁplifiers for amplifying playback signals of
heads; a head selectér switch fqr selecting over these
amplifiers and a recording systém diétribution switch on a
rotary substrate in the rotary drum. _

For instance, this éystem has been proposed at the ICCE
(IEEE Internétionai Conference on Consumer Electronics) held
on June 6, 1990. In-this-system,.a head switching signal .
for controlling a head selector switch provided on the
rotary head section and such mode information as recording,
playback, etc. are multiplexed and transmitted to the rotary
head section through single channel. That is, the head
switching signal edge information is FM modulated and this
FM wave is AM modulated to single channel signal according
to the mode information, making it possible to traﬁsmit a

plurality of control signals through single channel.
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15 transmt serial data imrediately after edge pulses. It is however
sufficient to conplete transfer of related serial data between respective
edge pul ses. However, transfer of serial data nust be conpl eted before
arrival of the follow ng edge and many nore data can be transmtted when
the transfer is started imediately after the edge pul ses. Further, the
reference |l evel may be set in the section where no serial data exi st

al t hough,in the above explanation, it was explained that -the reference.

| evel present in the serial data secti@n. Referring now to FI GURES 3
and 4, a second enbodi nent of the nultiplexed signal transm ssion system

according to %@%ﬂ%‘%%ﬁ“t&avﬁéééngfkéhiﬁs Q?@ﬂ%ﬁ@ﬁdi.e., a video
head switching signal VSWP for switching the video head
channeis CH1 and CH2 and an audio head switching signal ASWP
for switching the audio head channels CH1 and CH2. .
Normally,.the mutual phase relation of these selector
signals VSWP and ASWP is always kept constant. Further,
when a control by a well known double azimuth four heads
systém is performed, a head amplifier-switching signal HASW
for switching a pair of SP'heads and a pair of E? heads also
becomes necessary. When a trick play in the SP mode is
carried out by paying attéhtion to this amplifier switching
signal, the phase of this amplifiér switching signal is
variasle. In addition, as mode information, not only the
recording mode and the pléyback que but also a trick play
mode, head configuration infofmation, etc. become necessary.

However, according to a conyentional gultiplexed sighal

transmission éystem, FM waves are AM modulated according to
mode.information, but the resolution of AM modulation level
is restricted on the system, and thus the multiplexing
becomes difficult. Therefore, only binary mode information
showing the playback mode can be transmitted at the most and'
the system is inferior in expandability. Further, the phase
of the head amplifier switching signal HASW varies in-
potential level as descriﬁed_above, and meéns for
transmitting such phase information simultaneously with this

signal is demanded. Furthermore, if an FM demodulator at
This is the replacement sheet

Date: 20 Ja gg?



2' ‘ - hatt ROl T Tt e . . tore v

In FIGURE 3, the sanme reference nunerals have been assigned to the sane
parts as in FIGURE 1. Those parts differing fromthe enbodi nent in Fl GURE
1 will be explained. 1In the receiving section, the audio head swi tching
signal ASW fromthe square pul se regenerator 37 is further led to a both
ends edges detector 40. The edge pul se detected in the both ends edges
detector 40 is supplied to the synchronous gpulse input termnal of a
synchroni zer' 39. To an i nput term nal of .the synchronizer 39, the data
out put ternlnal of the serial-parallel converter 36 is connected. Head

Fyshem su ! STURY BRI bGR hdion S Sud0he, B he SERE Bnel LS,
SySte”‘thrOUQQmEBSkunon may fluctuate and a malfunction can be caused.
As described above, a conventional rotary head
amplifier system is restricted in transmission .of many
control signéls and inferior in flexibility and therefore, a
system which is capable of transmitting many kinds of
control signals and providing a stable and efficient
operation hés been demanded.
Further, a video multi VIR with a head almost the
same width as the track pitch (lgpm) {bereinafter réferred
to as a narrow head) added in_drder to further promote a
picture quality in the three;times mode (EP mode) and a Hi-
Fi m&lti VTR (two kinds of paired Hi-Fi heads are reéuired.
to satisfy the VHS Hi-Fi'standard) which is capable of high
fidelity recording/playback of all television signals of
. NTSC/PAL/SECAM color television systems,have been proposed
in redeﬁtlyears. In such VIRs it becomes an important
factor that many kinds of control siéhals described above
can be transmitted accurately in fewer channels to the rotary
head section.
However, the multi-head system has not been
. sufficiently carried out for a conventﬁongl rotary head
amplifier system. For instance, in the case of a Hi-Fi VTR,
it is necessar§ to neducé switching noise which is generated
when switching a narrow head and an EP normal head, that is,

the system switching of multi-head system but no
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16 synchroni zer 39 at the center.of t he head system overlap period.
FFGQURE 4(A) shows an exanple of the video nulti-system heads arrangenent.
Al/ A2 are the H -Fi heads, S1/E2 and S2/El1 are the double azinuth four
heads, and N1/N2 are the EP narrow heads. The tim ng chart for changing
the head systems, for instance, fromEl ;g Nl in this systemis shown in
FI GURE 4(A). In FIGURE 4(B), (a) is the H *Fi head
countermeasure was carried out for reducing switching noise.
Here, a generéﬁ consideration of a method for reducing
head system switching noise of a multi-head system ﬁill be
explained with reference to a Qideo multi system.
FIGURE 4(A) shows an example of the head a;rangement of
a video multi systen. AllAz_ére Hi-Fi heads, S1/E2 and
S2 /E1 are copventional double aziputh four-heads, and Ni/N2
are EP narrow heads. A timing chart foé changing the head
systém from, for instance, E1 to N1 in this system is shéwn
in a set of FIGURES 4(8). In FIGURE. 4(B), FIGURE 4(B)(a)
is a Hi-Fi head switching signal ASWP, FIGURE 4(3)(5) is a
video head switching signal VSWP, FIGURE 4(B)(c) is an
equivalent EP head switching signal EPSWP, FIGURE 4(B)(d) is
a narrow head switching signal .NSWP AND FIGURE 4(B)(e) is a head
system switching information. 1In these timing charts of
FIGURES 4(B), if the head system is switched during the
-indicate@ — .- overlap pegjbd.,.head switcﬂing
noises caﬁ bé almost suppressed without causiﬁg the lack of
playback signals as both El1 and N1 are kept in contact with
a recording tape.' In the rotary head amplifier system it is
also necessary to transmit héad system switching information
- to the rotary section during the similar periéd but no

countermeasure has been made.
As described above, a conventional rotary head
amplifier system is restricted in transmission of many

control signals and inferior in flexibility and therefore, a
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Switching signal ASW, (b) is the video head switching signal VSW, (c) is
ithe EP head switching signal EPSWP, (d) is the narrow head sw tching
signal NSWP and (e) is the head systemswitching information. In this
timng chart, if the head systemis switched during the indicated overlap
period , head sw tching noise can be al nost suppressed w thout causing

| ack of any portion of playback signal as both El and N1 are kept in
contact with a recording tape. NPw, an exanple for transm ssion and
receiving of the head systemsw tching information will be expl ai ned.

First, when transmtting the head systemswi tching information from the
stationary section, the head system sw tching

system which is capable of transmitting many kinds of
control signals and providing a stable and efficient
operation has been demanded. )

Further, when the rotary head amplifier system is
applied to a multi-head VIR, if it is intended to trapsmit a
head system switching 1nfqrmation in addition to various
switch selector signals and mode information, no sufficient
neasure has!béen provided to set the timing for the
switching at a position where no noise is generated.

The presené invention therefore seeks to provide a
multiplexed_signal transmission and receiving apparatus
which is capable of transmitting many control signals
accuraiely and stably théough'va singie channel.

The present invention also Seeks to provide a
multiplexed signal transmission and receivipg apparatus
which_is.capable'of easily trangmitting head systen
switching information when transmitting various switch
selector siéﬁals and mode information, setting a head system
switching timing at a position where no noise is generated
and is applicable to both video multi system and Hi-Fi multi
system.

A multiplexed signal transmission system according to
one aspect of the present invention has a transmission
section which includes an input for recéiving a group of
square pulses having a fixed phase relation to each other, &

first generator for generating edge pulse trains containing
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infornhbion Is transmtted (prepared) in the corresponding swtching
signal period (the E2 head active period in FIGURE 4) before the overlap
period. There are two periods for this transmssion. That is, one is a
prescri bed period fromthe |eading edge of the audio head sw tching signal
ASWP and t he 17 other is a

prescribed period fromthe trailing edge of the video head swtching
signal VSWP. Even when the head system 7

all edges.extractedifrom the square pulses in the phase
sequence, a second generator for generating edge attribute
information representing an attribute of edge fo{lowing
after a prescribed edgé in the same edge pulse tgain, a
converter for cdnverting a plurality of parallel data
composing of the edge attribute information and mode
information for controlling a system status into a serial
data, an aligner for aligning the serial data corresponding
tb the edge pulses after the edge pulses, a third generator
for generating a four-level signal having a reference signal
level, a first level associated with clocks for the serial
data, a second level associated with the serial data
superposed on the clock,and a. third level associated with
the edge pulses and a fourth generator for generating a
transmission multiplexed signal by frequency modulation of
the four-level signal. |

A multiplexed signal transmission system according to
another aspect of the present invention has a receiving
section which includes an input for receiving a multiplexed
signal transmitted from the transmission sectioﬁ, a
demodulator for déhodulating the four-level signal from the
received multipléxed signal by frequency demodulation, a
decodef for decoding the serial data and the edge pulse
train from the four-level signal, a first'feproducer for -
reproducing the edge attribute information and mode

information using the serial data and a second reproducer
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swistching information is transmtted in either period, the head system
switching information output timng will agree wth the failing tine of
the audi o head switching signal ASW at the rotary section because the
synchroni zer 39 has been provided. Wenever the head system sw tching

I nformation is output in synchronization with this falling edge, the point
of time for switching exists at the center of the overl ap period as
illustrated in Fl GURE 4. In this enBodinent, the head system
switching information is output in synchronlsnlmnth t he edge of the audio
head swi tching signal ASW by the synchronizer 39. So, the head system

swi tching i néy n@dg ﬁa\mﬁ@%r@ﬁ@rqué%wéste@néfaﬁaﬂﬁgl @ResSeCt i g
be any period out of th alf period of the video head swi tching signa
VSWP. of the square pulses using the edge attribute information.

In addition té the above constfuction; the above
aspects of the present invention can includes a défector for
detecting edges of at least one square pulse of the group of
the square pulses, and an extractor for extractipg head
switching information in the reproduced mode information at
a timing of detecting the edges during an overlapping period
of head systems.

For a better understanding of the present invention and
many of the attendant advantages thereof reference will now
be made by way of example to the accompanying drawings,
wheréin: | |

FIGURE.i.is.aiﬂnck diagram showing a first embodiment
of the multiplexed signal transmission system according to
the present invention; .

FIGURE 2 is a timing chart for explainihg_the
operations of the system shown in FIGURE 1;

FIGURE 3 is @& block-diagram showing a second embodiment
of the multiplexed signai transmission system- . according
to the.present invention;

FIGURE 4 is a head system diagram and a timing chart
shown for explaining an example.of the operation of the
system shown in FIGURE 3; and

FIGURE 5 is a blockdiagram showing a third embodiment

of the multiplexed signal transmission system - ' according
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Therefore, a m croconputer which, generating the head system sw tching .
i Af ormation at the receiving section and sending it to the serial-parallel
converter 24, increases the degree of freedomfor its transfer tinme. Thus,
the head system switching information is output at a proper point of tinme
at the rotary section. FIGURE 5 illustrates the third enbodi nent of
the present invention. In this enbodi nent, the apparatus of the
present invention is applicable to both tghe video nulti-system and

to the present invention.

The present invention will be described in detail with
reference to the FIGURES 1 through 5. Throughout the
drawings, like or equivalent reference numerals or letters
will be used to designate like or equivalent elements for
simplicity.of explanation. | |

Referring now to FIGURES 1 énd 2, a first embodiment of
the_muitiplexed_signal transmission system according to the
present invention will pe deséribed in detail. FIGURE 1
shows a,transmission section and a receiving section of the
multiplexed signal transmission system, e.g., a stationary
section and a rotary drum section of a VIR. - FIGURE -2 shows
a signal waveform diagram'for explaining the operation of
tho system shown in fIGURE 1. In FIGURE 1, a video head
switching signal VSWP is suppiied to an ieput terminal 11
and an audio heaé switching signallhswp is supplied to an
inpﬁt terminal 12. Further, a plurality_of mode Kﬁ#zr--
are supplied ro en input terminal 13 ﬁhile a head ahplifier
selecting signal HASW is suéplied to an inpﬁt?terminal'14.

The video head switching §ignal VSWP and.the audio head

" switching signal ASWP are input to an edge pulse train

detector 21 and an edge attribute detector 22. The edge

pulse train detector 21 outputs an edge pulse train, with - *_
a combination of all edges of a switching signal extracted
in a phase sequence, to a serial transfer sequencer 23 and a

four-level signal generator 25. Further, video edge pulse
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18 ° the H-Fi nulti-system This enbodinent is alnost the sanme as the
sécond enbodinent illustrated in FI GURE 3 and the —same" bigna nave been

assigned to the sanme parts. Wat are d|ffer|ﬂgs§ﬁéépﬂ ﬁ fe second

enbodi nent shown in FIGURE 3 are that the audi g signal ASWP
and the video head switching signal VSW have
respective input termnals of a selector 41 a output of

this selector 41 .is supplied to the both ends edges detecting circuit 40.
The selector 41 selects the audlo headlgmntchlng signal ASW, as before

VE and audio edge pulse AF are supplied to the edge
attribute detector 22. The edge attribute detector 22 is
capable of predicting which signal's edge will come afise
and how polarity chdnges by utilizing the conditions that
mutual phase relation between the video head switching
signal VSWP and the audio head switching signeI.VSWP is kept
constant and that it is possible to specify a current edge
within signal's edges. Based on this prediction, attribute
information (polarity) of the following edge.is generated
and supplied to a parallel-serial converter 24 as edge
attribute information (for instance, 2-bit paraliel data).
Mode 1nformat10n (for instance, 4-bit parallel data) from
the input terminal 13 has been given to the parallel-ser;al
converter 24. _

The parallel-serial converter 24 has been supplied with
a timing signel from the serial transfer'sequencer 23 and
outputs serial data based'en-this timing signal; This
serial data is supplied te the four-level sighal generator
25 . Serial clocks from the serial transfer sequencer 23 and
edge pulse trains from the edge pulse train detector Z1 have also
been supplieg to the four-level signal generator 25.

Here, the video head switching signal VSWP, audio head
switcﬁing signal ASWP, edge pulse train, serial_data and
sefial clock will be explained with reference to FIGURE 2.

FIGURES 2(A) and 2(B) represent the video head

switching signal VSWP and the audio head switehing signal
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when swi'tching the video head systens, and selects the video head
sWw tching signal VSWP when switching the audio head systens. Thus, when
switching the video head systens and the audio head systens, any head
systemis selectable at the center of respective overlap periods.
Further, in this case the control signal of the selector 41 may be
transmtted through the information route fromthe rotary section or it
may. be preset in advance at the rotary section according to the head
system (the video nmulti-system the H -Filkulti-system). The stationary
section and the rotary section circuits have been conposed " of integrated
circuits, respectively and can be used as highly flexible systens.

ASWP, respectively. These switching signals VSWP and ASWP
are always kept in constant phase relation to each
other. Pulses Cl1 in FIGURE Z(C) are edge pulses
representing the edge timings of the switching signals VSWpP
and ASWP extracted therefrom in a phase sequence. Then,
following the edge pulses Cl, serial data SD are arranged.
In the example in FIGURE 2, the data SD.are each constructed
és 6-bit serial data. A set of the first four bits of
this serial data SD represents a mode information MD and a
set of the later two bits represents an edge attribute data
AD. These bits of data have been superposed on :°

respective - glocks.

The attribute'data AD will be explained in detail
below. This attribute data AD represents a poiarity of tﬁe
next coming edge by its conténté. In the case of the
example shown in FIGURE 2, it shows the phase relation that

. the edge of the positive audio head switching signal ASWP
comes next to the edge of the positive Qideo heaq gwitching
¢ signal VSWP, the edge of the negative video head swit&hing
signal VSWP cqmeé next to the edge of the positive audio
head switching signal ASWP and further, the edge of the
'positive video head switching signal Véﬁé cbmes.next to the
edge of the negative video head switching si&na; VSWP.

Further, in the four-level signal generator 25, the

following relation has been set for the edge pulse train,

serial data and clock level. That is, clock has been set at
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As described above, according to the present invention it is possible to
tr'ansmit nmany contr ol signals accurately and stably through single channel
and t he degree—of—freedom 19 can

be further @&%%gHaéébeﬁq@ptab&” it is also possible to output the head

system swit at a proper timng (at the center of the
overl ap peri odi‘-mu“ nml
suppressi ng ge

section |£ the multi-heads systen]
a first level L1 against the reference level Lr, serial data

superposed on this clock has been set at a second level L2,
the edge pulse at a third level L3, and the entirgty of
these levels have formed the four-level signal. )

The.four—level signal thus obtained is frequency
modulated {FM) at a frequency modulator 26 and this FM wave
is further supplied to an amplitude modulator 27, where the
FM wave is amplitude modulated (AM) by a head amplifier
switching signal HASW and is transmitted as a multiplexed
signal through 2 singlechannel coupled to an output terminal 28
of the transmitter section.

Now, a system for demodulating the multiplexed signal
trans&itted as described above will be explained.

The multiplexed signal is intro@uced into an input
terminal 31 and supplied to an amplitude demodulator 32 and
a frequency demodulator 33. From the amplitude.demodulatdr
32, a playback head'amplifier switching signal HASW can be
obtained. Further, playback four—-level signal can be
obtained ﬂﬂnlithe frequency demodulator 33. This four-level
signal is supplied to a clampef 34 and the reference level
(the minimum.potential) is reproduced for stabilizing the
next decoding process. The clamper 34 reqﬁires a capacitor
but as the minimum potential period is loﬁg, a capacitor of
low capacitance - sufficient and fhis makes it easy to
incorporate a capacitor when integrating fhe clamper 34.

The output of this clamper 34 (four-level signal) is
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swi t ching noise. However, a timing to transmit the head system switching
ihformation fromthe stationary section is not subject to a severe
restriction but it is possible to give a margin to a data output timng

program of a mcroconputer, etc. at the transm ssion secti.on. Further, if
the rotary section and the stationary section have been integrated on a
single chip, the circuit of the present invention will have an extrenely
hi gh adaptability to various rotary hegd systens. As descri bed
above, the present invention can provi an extrenely preferable

mul ti pl exed signal transm ssion system Whi |l e there have been

Il lustrated and descri bed what ‘are at present considered to be preferred
enbodi ment s supglied  to a four-level signal decoder 35. In this decoder

35, an edge pulse train is réproduced in response to the
four IeQels and it is possible to play back sefiql data SD
(the former part mode information MD and the latter part
edée‘.attribute data AD) and & clock signal. The serial data SD
(including the mode information MD and the edge attribute
data AD) is supplied to a'serial-parailel converter 36. 'Ihe
serial-parallel convertér 36 separates the mode information
MD and the edge attribute data AD bééed on the clock and
supplies the parallel cohverted edge attribute data AQ to a
;dﬁare pulse regenerator 37 and the parallel converted mode
information MD to a synchronizer 38. 1In the square pulse
regeﬁerator 37, the video head switching sigpal VSWP and the
audio head switching signai ASWP are regenerated using_the
edge attribute data an§ edge pulse_train. The synchronizer
38 outputs the mode information in s?nchronism with the edge
pqlse train as a system status switching signél. .FIGURE
2{D) shows that modé'information MO, M1, M2, and sO on were
sent out.

The system described .above is capable of transmitting
various mode  data and even when there exist many
rotary heéds, playback amplifiers, recording amplifiers,
etc. 6n the rotaiy substrate section, is capable of
transmitting these control data. ) Video head and
audio head switching signals are not limited to only one set

but can be combined in many sets. Further, in the trick

This is the replacement sheet

. TN N ol
Date: SR e



bresent i nvention, it will be understood by those skilled in the art that
various changes and nodifications may be nade, and equival ents nmay be
substituted for elenents thereof wthout departing fromthe true scope of
the present invention. In addition, many nodifications may be nade to
adapt a particular situation or materi-al to the teaching of the present

I nvention wi thout departing fromthe central scope thereof. Therefore, it
is intended that the present 14

-
play, éutputs of a plurality of heads are selectively led
“out. In this case, the heéd output selection tim;ng phase

is not kept constant but -is optionally selectable.
Therefore, the head amplifier switching signal HASW éan be
transmitted succeSsiQely_with its output phase sequence
determined in advance according to the trick play and by
supplying it to the AM modulator. It is possible to hold
mode informatibn at the rotary substrate section and when
clearing then, it can be controlled using the seriai data.
The rotary substrété section mode information using method
can be freely designed according to functions and |
configﬁrations of rofary héad apparatus. Therefore, in the
aboée embodiment, when squére pulse edges were extracted in
phase sequence, all edges were extracted. Hdwever; it'is
not necessary to extract all édges if the séquénce or time
is as set. in .advance. In addition, although the frequency
modulated signal is to.be trénsmitted after amplitude
. wodulation by the second square pulse in the embodiment, the
frequency modulated signal ﬁay be transmitted as it is.
Further, when transmitting the four-level signal, even
if the FM. demodulator fluctuates, decoding error in the
decoder can be eliminated by clamping %he demodulated output as
the l'n.inimum potential has been set. Further, the pow_gg
supplf to the rotafy substrate section may be made by, for
insfance, a transmission means using a slip ring. In

addifion, in the example shown in the figure, it is shown to
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20 i nvention not be linited to the particul ar enbodi nent disclosed as
t he best node contenplated for carrying out the present invention, but
that the present invention include all enbodinents falling within the
scope of the appended clains. The foregoing description and the
drawi ngs are regarded by the applicant as including a variety of

i ndividually inventive concepts, sone of which may lie partially or

whol |y outside the scope of sonme or all of the following clainms. The fact
that the applicant has chosen at the time 38f filing of the present _
application to restrict the clalned scope of protection.in accordance with
the followi ng clains

transmit serial data 1mmediate1y after edge pulses. It is
however sufficient to complete transfer of related seriail
data between respective edge pulses. However, transfer of
serial data must be completed before arrival of the
following edge and many more data can be_transmitted when
the transfer is started immediately after the edge pulses.
Further, the reference level may be set in the section where
no serial data exist although, in the above explanation, it
was explained that the reference level present in the serial
data section.

Referring now to FIGURES 3 and 4, a second embodiment
of the multiplexed signal transmission system according to
the present invention will be described. |

In FIGURE 3, the same reference numerals have been
assigned to the same parts as in FIGURE 1. Those parts
differing from the embodiment in FIGURE 1 will be explained.
In the receiving section, the audio head switching signél
ASWP from the square pulse regenerator 37 is further led to
a ‘both ends edges detector 40. The edge pulse detected in
the both ends edges detector 40 is supplied to the
synchronous pulse input terminal of a synchronizer 39. To
an input terminal of the synchronizer 39, the data output
terminal of the serial-parallel converter 36 is connected.
Head system switching information is led to this data output -
terminal. This head system switching information is

supplied to the head system switching system through the
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is not to be taken as a disclainmer or alternative inventive concepts that
are included in the contents of the application and could be defined by
clainms differing in scope fromthe follow ng clainms, which different
claims may be adopted subsequently during prosecution, for exanple for

t he purposes of a divisional application.

21 CLAI VE: 16

synchronizer 39 at the center of the head system overlap
 period. _

FIGURE 4(A) shows an example of the video multi-system
heads arrangement. Al1/A2 are the Hi-~Fi heads, S1/E2 and
S2/E1 are the double azimuth four heads, and N1/N2 are the’
EP narrow heads. The timiﬂg chart for changing the head
systems, for instance, from El to N1l in this system is shown
in FIGURE 4(A). In FIGURE 4(B), (a) is the Hi-Fi head
switching signal ASWP, (b) is the video head switching
signal VSWP, (c) is the EP head switching signal EPSWP, (d)
is the narrow head switching signal NSWP and (e) ri¢ the head
system switching information.. In this timing chart, if the
head system is switched during the indicated
‘overlap peniod . head switching noise:.. can be almost
suppressed withoﬁt causing lack of any portion of playback
signal as both "E1 and N1 are kept in contact with a
recordihg tape.

- Now, an example for transmission and receiving of the
head systenm sw;tching informafion will be explained. First,
when trénsmittiqg the head system switching information from
the stationary section, the head system switching
information is transmitted (prepared) in the corresponding
switching signal period (the E2 head active period in FIGURE
4) before.the overlap period. There are two periods for this
transmission. That is, one is a.prescribed period from the

leading edge of the audio head switching signal ASWP and the
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1.

A mul tiplexed signal transm ssion system conpri sing: means for

receiving a first group of square pulses having a fixed phase relation to
each other, the first group of square pulses including a first edge and a
second edge following the first edge; means for generating an edge
pul se train containing in sequence all edges extracted fromthe first
group of square pul ses; means for generating edge attribute
information representing an attribute ofjgthe second edge follow ng the
first edge; means for converting a plurality of parallel data

i ncluding the edge attribute informati on and node

other is a prescribed period from the tfailing edge of the
video head switching signal VSWP. Even when the head system
switching information is transmitted in either perﬁod, the
head system switching information output timing will agree
with the failing time of the audio head switching signal
ASWP at the rotary section because the synchronizer 39'has
‘been provided. . Whenever the head system switching
information is output in'synchfonization with this falling
edge, the point of time for switching exists at the center
of the overlap period as illustrated in FIGURE 4.

In this embodiment, the head system switching
information is output in syncbronism with the edge of the
audié head switching signal ASWP by the synchronizer 39.

So, thé head system swifChing.;nformatidn preparatory pefiod
at the transmission section can be any period out of the
half period of the.vidéo.head switching signal VSWP.
Tﬁerefore, a microcomputer which, generating the head system
switching information at the receiving section and sending
it to the serial-parallél converter 24, increases the degree
of freedom for its trahsfer time. Thus, the head system
switching information is output_at a proper point of time at
the rotary section.

FIGURE 5 illustrates the third embodiment of the
present invention.

In this embodiment, the abparatus of the present

invention is applicable to both the video multi-system and
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I nformation that controls a systemstatus into serial data; means for
aligning the serial data in the edge pulse train such that the serial data
is located after the edge pul ses corresponding to the serial data;

means for generating a four-Ilevel signal having a ref erence signal |evel,
a first level associated with a clock level for the serial data, a second
| evel associ at ed with the serial data superposed on the clock |evel and a
third I evel associated with the edge pulsgges;. and means for

generating a transm ssion nmultiplexed signal by frequency nodul ati ng the
four-1level signal.

the Hi-Fi multi-system. This embodiment is almost the same
as the second embodiment illustrated in FIGURE 3 and the
same signs have been assigned to the same parts. _What'are
differing.from those in the second embodiment shown ih
FIGURE 3 are that the audio head switching signal ASWP and
the video head switching signal VSWP have been connected to
respective  jipput terminals of a selector 41, |
and the selected output of this selector 41 is supplied to
the both ends edges detecting circuit 40. The selector 41
selects the audio head switching signal ASWP 'as before
when switching the video head systems, and selects the video
hgad switching signal VSHWP when switching the audio héad
s;stéms. Thus, when switching the video head systems and
the.audio head systems, any head system is selectable at the
~center of respective overlap periods.

Further, in this case the control signal of the
selector 41 may be tranSmitfed through the information route
from the rotary section or it may be preset ih advance at
the rotary section according tb the head system (the videc
multi-system, the Hi-Fi multi-system). The stationary
section and the rotary section circuits have been composed

of integrated circuits, respectively and can be used as

highly flexible systems.
As described above, according to the present invention
it is possible to transmit many control signals accurately

and stably through single channel and the degree of freedom
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22, 2. A multiplexed signal transm ssion systemas clainmed in claiml,
wherein the four-Ilevel signal generating nmeans conprises neans for -
establishing a |l evel period between a first group of serial data and a
foll owi ng edge pul se, the |Ilevel period being a period in which there

exi sts no serial data and serving as the reference signal level in the
four-level signal. 3. Anultipl exed shg al transm ssion system as
claimed in claiml1, further conprising ns for nodul ating the

can be furfher expanded. In addition, it is also possible
to output the head system switching information at a proper
timing (at the center of the overlap period) at the rotary
SQGtion-in the multi-heads system, suppressing géﬁeration of
switching noise. However, a timing to transmit the head
system switching information from the stationary section is
not subject to a severe restriction but it is possible to
give a margin to a data 6utput timing program of a
microcomputer, etc. at the transmission section. Further,
if the rotary section and the stationary section have been
integrated on a single chip, the circuit of the preseﬁt
ipvention will haQe an extremely high adaptability to
varibus rotary head systems.

As described above, the present invention can providé
an extremely preferable multiplexed'signal fransmission
systen. |

While there have been illustrated and described what
are at present considered to be preferfed embodiments of the
present invention, it will be understood by those skilled in

. the art that various changes and modifications méy be made,
and equivalents may be substituted for elements thefeof:
without departing from the true scope of the present
invention. 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 presenf
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transm ssion nultiplexed signal by a second group of square pulses to
obtain a final transm ssion nultiplexed signal. 4. A nul tipl exed signal
transm ssion systemas claimed in claim3, wherein the first group of
square .pul ses contains a video head switching signal and an audi o head
switching signal, and the second group of square pul ses contains

I nformation for swtching head anplifiers provided on a rotary head
section substrate of a video tape recoraﬁ{, and wherein the node

i nformati on contains information for s ching various sw tches provided
on the rotary head section substrate. 5. A nultiplexed signal receiving
system conpri si ng: nmeans for receiving a nmultiplexed signal -

transmttedinyention not be limited to the particular embodiment
disclosed as the best mode cpntemplated for carrying out the
present invention, but that the present invention include
all egbodiments falling ﬁitﬁin the scope of the appendéd
claims. |

The foregoing description and the draﬁingé are regarded

by the applicant as including a variety of individually
inventive concepts, some of_whiCh may lie partiall& or
wholly outside the scope of some or all of the following
claims. fhe-fact_that the applicant has chosen at the time
of filing of the present application to restrict the claimed
scope of protection in accordance with the following claims
is nét to be taken as a discléimer or alternative inventive
concepts that are included in the contents of the
application.andIGOuld be defined by claims differing in
scope from the following claims, which different claims nay
be adopted subsequently during prosecution, for exampie fof

the purposes of a divisional application.
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froma transmi ssion section, the nmultiplexed signal inciuding a four-Ievel

signal, the four-level signal - including an edge pul se train and seri al
data associ at ed 23 wi th edge
pul ses in the edge pulse train, the serial data including edge attribute
I nformati on and node information that controls system status; nmeans
for denodul ating the four-level signal fromthe

' 21 Sheet Has Been Replacec
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CLAIMS:

1. A multiplexed signal transmission system ceqprising:

means for receiving a gfoup of square pulses having a
fixed phase relation to each other;

means for generating edge pulse trains containing all
edges extraeted from the square pulses in the phase
sequence;

means for generating edge attribute information
representing an attribute of edge following after a
prescribed.edge in the same edge pulse train;

means for converting a plurality of parallel data
comprising the-edge attribute information and mode
information for controlling a system stetus into a sefial
data; ) _

means for aligning the serial data cerresponding to the
edge pulses after the edge pulses; and

means for generating a four-level signal having a
reference signal level, a first level associated with clocks
for the serial data, a second level associated with the
serial data'superposed on the clock and a third level
associated with the edge pulses and means for .... |
genefating a transmission multiplexed signal by frequency

modulation of the four-level signal.

, m]"cl "le "I"" "'L' I l“, This is the replacement sheet

Date: - 30 JaN 1997



recei ved mul tipl exed signal by frequency nodul ati on; means for
decodi ng the serial data and the edge pulse train fromthe_faur-|]eve

si gnal ; means for reproducing the edge attribute informtion and

nmode information using the serial data; and means f or Thig en Replacec
square pul ses and constructing a first group of the square pu

the edge attribute information. 6. A multiplexed signal r

systemas claimed in claim5, wherein thé2four-level signal includes a
reference level in which no serial data is provided, and wherein the
denodul ati ng nmeans conprises nmeans for reproducing the reference |evel by

clanmping the reference | evel_ of the .. .
: 2. A multiplexed signal transmission system as claimed in

clgim i, wherein the four-ievel signal generating means
comprises means for setting up a level period in which there
exists no serial data that becomes the reference fér four-
level signal between the serial data arrangement and

following edge pulse

3. A multiplexed signal transmission system as claimed iﬁ '
claim 1, further comprising means for obtaining multiplexed
signals to be transmitted by further modulating the

- frequency modulated signals by the second square pulses.

4. -A mulfiplexéd signal transmiésion system as claimed in
claim 3, wherein the first square pulse group contains video
head switching sign31 and audio head switching signal, the
second square pulse contains information for switching head
amplifiers provided on the rotary head section substrate of
a video tape recorder, and wherein the mode information
contains information for switching various switches provided

on the rotary head section substrate.

5. A multiple#ed signal receiving ay§tem'comprising:
'meéns for receiving a'multiglgxéa;signal transmitted

from.a transmission sectidn; R

means for demodulating the four-level signal from the

received multiplexed signal by frequency demodulation;

AR
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frequéncy nodul ated four-level signal to.a constant |evel. 7. A
nultiplexed signal receiving systemas clainmed in claimb5, further
conpr|5|ng nmeans for extracting a second group of square pul ses which are

cl uded i n t fbis SeéttH BeﬁmBeMa da 8. A nultiplexed signal receiving
systen1as cl ai e mhereln the first group of square pul ses
cont ai ns 24
23

means for decoding the serial data and the edge puise
train from the four-level signal;

means for reproducing the edge attribute information
and mode information using the serial data; and )

means for reproducing the sqﬁare pulses constructing

the group of the square pulses using the edge attribute

infcrmation.

6. A multiplexed signal receiving system as claimed in
claim 5, wherein the four-level signel demoduleting meane
comprises means for pleying back the reference level by

clamping the level period in which there exists no eerial
date of the frequency demodulated four-level signal tc a

constant level is provided.

1.- A multiplexed signal receiving system as claimed in
-claim 5, further comprising means for extracting the second
square pulses by modulation amplitudes of the transmission

signals.

8. A multiplexed signal receiving system as claimed in
claim 7, wherein the first square pulse group contains video
head switching eignal and audio head éwitching signal, the
second square pulse contains information for switching_ head
amplifiers provided on the rotary head section substrate of

a video tape recorder, and wherein the mode information

) O
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a video head sw tching signal and an audi o head switching signal, the
second group of square pulse contains information for swtching head

anplifiers provided on a rotary head section substrate of a video tape — ~
recorder, and wherein the node information contains information for

swi t ching various switches provided on the rotary head sedlhigihast ‘eplacec
9. A multiplexed signal transm ssion system conpri sing: | |Lul
receiving a first group of square pulses having a fixed phas

each other, the first group of square p2ses including a first edge and a
second : _

contains information for switching various switches provided
on the rotary head_sedtion substrate.
9. A multiplexed signal transmission system comprising:

means for receiving a group of square pulses ﬁaving a
fixed pﬁase relation to each other;

" means for generating edge pulse trains containing all
edges extracted from the équare pulses in the phase ~
sequence;

means for generating edge attribute informafion
representing an attribute of edge following after a
ﬁrescribéd edge in-fhe same edge pulse train;

Qeans fof converting a plﬁrality of parallel data-
ﬂgmiﬁsimg the edge attribute information and mode
information including switching infofmation for switching
head systems of a.multiﬁhead system into a serial data;

"means for aligning the serial data corresponding to the
edge pulses after the edge-pulses} and

means for generating a four-level signal having a
reference signal level, a first level associated with clbcks
for the serial data, a second level associated with the
serial data superposed on the clock and a third level
associated with the edge pulses and means for
generating a transmission multiplexed signal by frequency

modulation of the four-~level signal.

I
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edge followi ng the first edge; means for generating an edge pul se
train containing in sequence all edges extracted fromthe first group of
square pul ses; nmeans for generating ed e attribute information
representing an attribute of the second edg el EW BdeeReblabect edge;

means for converting a plurality: of paraIIeI he edge
attribute informati on and node information for systens of a
mul ti-head systeminto serial data; . means for a |gn|ng t he serial
data in the edge pulse train such that 2%he serial data is |ocated after
the edge pulses corresponding to the serial data,;

10. A multiplexed signal transmission system as claimed in
claim 9, wherein at least one of the square pulses has a
video head switching signal, and wherein the multi-head -

system has an audio multi-head system.

11. A multiplexed signal transmission system as claimed in
claim 9, wherein at least one of the square pulses has an
audio head switching signal, and wheréin the multi-head

system has a video multi-head system.

12. A multiplexed signal transmission system as claimed in
claim 9, wherein the square pulses have a video head
switching signal and an audio head switching signal which

are selectively supplied to the edge detection means.

13. A multiplexed signal receiving system comprising:

means for receiving a multiplexed signal trénsmitted
from a transmission section; |

means for demodulating the four-level Signal from the
received multiplexed signal by frequency demodulation;

means for decoding the serial data and the edge pulse
train from the four-level signal:

means for reproducing the edge aftribute information
and mode information using the serial data;

means for reproducing the square pulses constructing

.... the group of the square pulses using the edge attribute

This is the raplacement sheet
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25 . means for generating a four-level signal having a reference
signal |evel, afirst—tevel _associated with a clock Ievel for the serial

data, a secondmggK ) 00|ated with the serial data superposed on the
cl ock .l evel and ﬁ lacggsoci ated with the edge pul ses; and

means for gener ssion nultiplexed signal by frequency
nodul ating the f aI~

26 -

iqfcrmation;
means for detectihg at least one square pulse edge out
of the above square pulses; and .
means for ..outputting the head system switching
information contained in the reproduced mode information at

the edge detecting timing in the multi-head system overlap

period..

14. A multiplexed signal transmission system as claimed in
claim 13, wherein at least one of the square pulses has a
video head switching signal, and wherein the multi-head

system has an audio multi-head system.

15. A multiplexed signal transmission éystem as claimed in
claim 13, wherein at ieast one of the square pulses has an
audio head switching signal, and the multi-head system has a

'video multi-head systen.

16. A multiplexed signal transmission system as claimed in
claim 13, wherein the square pulsés have a video head
switching signal and an audio head switching signal which

 are selectively supplied to the edge detection meahs.
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10. A nultiplexed signal transm ssion system as clained_Ln_‘ngLglg%Chrﬂ
wherei-n the first group of square pul ses includes a_video head Sw g
signal, and wherein the nulti-head systemincludes HHS it basiBedn RMRAL,
system 11. A multiplexed signal transm ssion syste

claim9, wherein the first group of square pul ses i ncl

switching signal, and wherein the nulti2head systemincludes

mul ti-head system 12. A multiplexed signal transm ssion system as
claimed in claim9, wherein the first group of square pulses includes a
vi deo head swi t chi ng #fugTalPLEXEDAS IGNALO TRANSMISSIIONNGYSTEM .

ead

ABSTRACT :

A multiplexed signal traﬁsmission system according to
the present invention has a'transmission'section which
_includes an input for receiving a group of square pulses
having a fixed phase relation to each other, a first
generator for generating edge pulse trains containing all
edges extracted from the square pulses ih the phase
sequence, a second géner#tor for generating edge attribute
information representing an attribute of edge following
after a prescr1bed edge in the same edge pulse train, a
converter for convertlng a plurality of parallel data
composing of the edge attribute information and mode
information for controlling a system status into a serial
data, an aligner for aligning the serial data corresponding
to the edge pulses after the edge pulses, a'third generator
for geﬁeratihg'a four-~level signal haVing a reference signal
level, a first level associated with clocks for the sérial
data, a second level associated with the serial data
superposed 6n the clock,and a third level associated with
the edge pulses and a fourth generator for generating a

transmission multiplexed signal by frequency modulation of

the four-level signal.
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signal which are selectively supplied to the neans for generating an edge
pul se train. 13. A nmultiplexed signal receiving system conpri sing: '
means for receiving a nultiplexed signal transmtted froma transm ssion
section, the nmultiplexed signal 26

including a four-level signal, the four-level signal including an edge
pul se train and serial data associatedl/8
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w th edge pul ses in the edge pul'se train,.the serial data includi ng edge
attribute informati on and node information that includes head system

swi tching informtion; nmeans for denodul ating the four-Ievel signal
“fromthe received nmultiplexed signal by frequency nodul ati on; means
for decoding the serial data and the edge pulse train fromthe four-Ievel
si gnal ; means for reproducing thezfé;lge attribute information and
node information using the serial data; means for reprgguci ng square
pul ses and constructing a first group of the square pul ses &ing the edge
attribute inforjmation; means for detecting at |east org square pul se
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of the first group of square pul ses; and means for readi ng head
sgystemswitching information contained in the node information during a
mul ti-head systemoverlap period. . 14. A nultiplexed signal transm ssion
systemas clained in claim113, wherein the first group of square pul ses

I ncludes a video head switching signal, and wherein the nulti-head system
I ncl udes an audio nulti-head system 5. A nultiplexed signal

transm ssion systemas clainmed in cl apf®13, wherein the first group of
square pul ses incl udes _

M3

FIG.2
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27 ~ a‘audio head swit
I ncludes a video nulti-
transm ssi on system as
square pul ses includes
swi tching signal which

ching signal, and wherein the nulti-head system
head system 16. A nmultipl exed signal

claimed in claim9, wherein the first group of
a video head switching signal and an
are selectiveuﬁ supplied to the nmeans for

audi o head

generating an edge pulse train. 17.4/8 mul ti pl exed signal transmi ssi.on
system conpri si ng: o 8 ]
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means for receiving a first square pulse train in which each square pul se
I's aligned at a fixed phase relation to each other; means for
generating edge attribute information indicative of a relationship between
edges of square pulses in the first square pulse train and a timng of a
square pul se; " nmeans for converting a plurality of parallel data

I ncl udi ng control information and node information into a serial data;
means for aligning the serial data bet ®8n edges of the square pulses in

the first square pulse train; means for generati@g a signal having a
reference ' = Q '
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| evel, a first level serving as a clock level for the serial data, and a -
second | evel corresponding to the serial dat a superposed on the clock

| evel ; and means for generating a transm ssion nmultiplexed signal

28 by frequency nodul ati ng the signal. 18. A mul tipl exed signal

transm ssion systemas clained in claim17, wherein the signal generating
means further 6/8
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conprises neans for establishing a space period which includes no serial
data, the space period corresponding to the reference |evel, 19. A

mul ti pl exed signal transm ssion systemas clainmed in claim217, further
conprising nmeans for anplitude-nodul ating the transm ssion nultipl exed
signals by a second square pulse_trai7n/B 20. A multipl exed signal

transm ssion systemas clainmed in clai'm19, wherein the first squate pul se
train conprises a video head switchigng signal fyx_@M tching at eéit t wo
vi deo heads provided on a rotary sectien o t$ie0 tape recorder &nd an

audi o head switching signal for switcling ~
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at<least two audi o heads, and wherein the second square pulse train
contains information for switching electric circuits provided on the

rotary head section of the video tape recorder. 21. A signal
transm ssi on system conpri sing: a stationary section producing a
control signal; ~ arotary section including a plurality of rotary

heads for recording or reproducing infso/ramat'i on signals on or from
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29 a record nedlun1and circui
with the inforpation slgnals or
repr odiiced fromyi he;

section for converting thelcy it
for nodul ati ng: the serial sign

modul at ed serlhlssﬁgnaHQtUQXt%a
rotary sectlonlfbr receiving t tha

provi ded on the ?Etary section f
signal ; and -

i'-

t nenber$ for supplying the rotargiacacses
anpllfylng ‘thes information signals

means provi ded on the statlonafy

rol signal to a serial signal; means

; ' means for nsm.t the
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I

or denodul ati ng t e~ ot

MULTIPLEXED SIGNAL TRANSMISSION SYSTEM

ABSTRACT

A multiplexed signal transmission system according to

the present invention has a transmission section which

includes an input for receiving a group of square pulses

relation to each other, a first

generator for generating edge pulse trains containing all

the square pulses in the phase

sequence, a second generator for generating edge attribute

information representing an attribute of edge following

after a prescribed edge in the same edge pulse train, a

converter for converting a plurality of parallel data

composing of the edge attribute information and mode

information for controlling a system status into a serial

having a fixed phase

edges extracted from

data, an aligner for
N2

‘aligning the serial data corresponding

to the edge pulses after the edge pulses, a third generator

for generating a four-level signal having a reference signal

level, a first level

data, a second level

associated with clocks for the sérial

associated with the serial data

superposed on the clock,and a third level associated with

the edge pulses and a fourth generator for generating a

transmission multiplexed signal by frequency modulation of

the four-level signal.

Figure 1
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neahétfpr kestOthg the control signal fromthe denodul ated seri al si gnal

22. A signal transm ssion systemas clained in_claim?21,
control signal conprises a head switching sid
plurality of rotary heads and a node signal f
of the circuit nenbers.

transmtting a square pulse signal including

to a

a trailing edge of the square pul se sil¢hal, | = T cEEEEee

wherein the

nal RepLAewMENT REEERS so
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23. A signal transmigssier ﬁyStEQ&efdorﬁ* to paged 2
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circuit for controlling the circuit at ti rvrnggsmg (Jf{«)gfg 5 ei """
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VE and audio edge pulse AE are supplied to the edge

attribute detector 22. The edge attribute detector 22 is-
capable of predicting which signal's edge will come a;ise
and how polarity chanqgs-by utilizinq the conditions that
mutual phase reiation between the video head switching
signal VSWP and the audio head switching signél_VSWP is kept
constant and that 1i is possible to specify a current edge
within signal's edges. Based on this prediction, attribute
information (polarity) of the following edge is generafed
and suppligd'to a parallel-serial converter 24 as edge.
attribute information (for instance, 2-bit parallel data).
Mode information (for instance, 4-bit parallel data) from
the 1;put terminal 13 has been given to the parallel-serigl
converter 24. |

| The parallel-serial converter 24 has been supplied with
a timing signal from the serial transfer sequencer 23 and
outputs serial data based on this timing signal; This
serial data is supplied to the four-level signal generator
25 . Serial clocks from the serial transfgr sequencer 23 and
edge pulse trains from the edge pulse train detector 21 have also
been supplie§ to the four-level signal generator 25.

Here, the video head switching signal VSWP, audio head
switcﬁing signal ASWP, edge pulse train, serial data and
serial clock will be explained with reference to FIGURE 2.

FIGURES 2(A) and 2(B) represent the video head
switching signal VSWP and the audio head switching signal

This is the replacement sheet
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conpri si ng: 30 means for
generating an edge pulse train, wherein each edge pulse included therein

corresponds to an edge of a square pulse in the sequence of square pul ses;
means for generating edge attribute information indicative of a

rel ati onshi p between each edge of the square pulses timng of a square
pul se; " means for converting thelgdge attribute information

a first level L1 against the reference level Lr, serial data

superposed on this clock has been set at a second level L2,

the edge pulse at a third level L3, and the entirgty of

these levels have formed the four-level signal. ]

The four-level signal thus obtained is frequency

modulated (FM)} at a frequency modulator 26 and this FM wave
QJ; is.further supplied to an amplitudé modulator 27, where thé
. FM wave is amplitude modulated (AM) by a head amplifier
switching signal HASW and is transmitted as a multiplexed
signal through 2 gi“glecha::tm-zl coupled to an output terminal 28
of the transmitter section. _

Now, a system for demodulating the multiplexed signal
transﬁitted as described above will be expléined.

The multiplexed signal is intro@uced into an input
terminal 31 and supplied to an amplitude demodulator 32 and
a frequency demodulator 33. From the amplitude demodulator
32, a piayback head amplifier switching signal HASW can be
obtgined. Further, a playback four-level signal can be
obtained from the frequency demodulgtor 33. This four-level
signal is supplied to a clamper 34 and the referehce level
(the minimum potential) is reproduced for stabilizing the

next decoding process. The clamper 34 requires a capacitor

but as the minimum potential period is long, a capacitor of
low capacitance - sufficient and this makes it easy to

incorporate a capacitor when integrating the clamper 34.

The output of this clamper 34.(four-1evel signal} is
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I nt-0 serial data; means for aligning the serial data between an edge
pul se associated with the trailing edge of a first square pulse in the
sequence of square pul ses and an edge pul se associated with the |eading
edge of a second square pulse in the sequence of square pul ses;

means for nodul ating the edge pulse tra2h including the attribute

information; ~ neans for transmtting the nodul ated edge pul se train;
means for receiving the transmtted edge pul se train; means for
denodul ati ng the recei ved edge pul se train; and neans for restoring the

sequence @LAIM&re pul ses fromthe denpdul ated attribute information and
the edge pulse train.

1. A multiplexed signalltransmission system comprising:
means for receiving a first grbup of square pulses
having a fixed phase relation to each other, the first
gfoup of square pulses including a first edge and a second ‘
edge following the first edge;
means er generating an edge pulse train containing in
sequence all edges extracted from the first group of square
pulses;
means for generating edge attribute information
representing an attribute of the second edge following the
first edge;
means for converting a plurality of parallel data
including the edge attribute information and mode
information that controls a system status into serial data;
means for aligning the serial data in the edge pulse
k.) train such that the serial data is located after the edge
pulses corresponding to the serial data;
means for generating a four-level signal having a
reference signal level, é first level associated with a
clock level for thelserial data, a second level associated
with the serial data superposed on the clock level and a
third level associated with the edge pulses; and
means for generating a transmission multiplexed signal

by frequency modulating the four-level signal.

R )0 This Is the replacement sheet
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24.: A signal transm ssion systeh1conprising: a stationary section
t hat produces a control signal; a rotary section including a
plurality of rotary heads for recording or reproducing information
signals on or from a record nmediumand circuit nenbers for supplying the
31 rotary heads with the information 32gnals or anplifying the
I nformation signals reproduced fromthe rotary heads;
2. A multiplexed signal transmission system as claimed in
claim 1, wherein the four-level signal generating means
comprises means for establishing a level period between a
first group of serial data and a following edge pulse, the
level period being a period in which there exists no serial

data and serving as the reference signal level in the

four-level signal.

3. A multiplexed signal transmission system as claimed in
claim 1, further comprising means for modulating the
transmission multiplexed signal by a second group of square

pulses to obtain a final transmission multiplexed signal.

4. A multiplexed signal transmission system as claimed in
claim 3, wherein the first group of square pulses contains
a video head switching signal and an audio head switching
signal, and the second'group of square pulses contains

o information for switching head amplifiers provided on a
rbtary head section substréte of a video tape recorder, and
wherein the mode information contains information for
switching various switches provided on the rotary head
section substrate. |
5. A multiplexed signal receiving systém comprising:

means for receiving a.multiplexed signal transmitted

from a transmission section, the multiplexed signal
including a four-level signal, the four-level signal

including an edge pulse train and serial data associated

This is the replacement sheet
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means provided on the stationary section for generating an edge pul se
train, wherein each edge pulse in the edge pulse train corresponds to an
edge of a square pulse in a sequence of square pul ses; means for
generating edge attribute information indicative of a relationship between:
each edge pulse and a timng of a |leading edge or a trailing edge of a

square pulse in the sequence of square“pul ses; nmeans for converting
the edge attribute information to a serial signal; means for
nodul ating the serial signal and the edge pulse train; means for

transm tting g Nedodph aEed $hotdk bAgkMBulse train, the serial data

including edge attribute information and mode information'
that controls system status;

means for demodulafing the four-level signal from the
received multiplexed signal by frequency modulation;

means for decoding the serial data and the edge pulse
train from the four-level signal;

\_ means for reproducihg-the edge attribute information

and mode information using the serial data; and

means for reproducing.square pulses and constructing a

first group of the square pulses using the edge attribute

information.

6. A multiplexed signal receiving system as claimed in
claim 5, wherein the four-level signal includes a reference
level in which no serial data is provided, and wherein the
demodulating means comprises means for'reproducing the
reference level by clamping the reference level of the

frequency modulated four-level signal to a constant level.

7. A multiplexed signal receiving system as claimed in
claim 5, further comprising means for extracting a second

group of square pulses which are included in the

multiplexed signal,

8. A multiplexed signal receiving system as claimed in

claim 7, wherein the first group of square pulses contains

This is the replacement sheet
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rotary section; -means provided on the rotary section for receiving

the nodul ated serial signal; nmeans provided on the rotary section
for denodulating the nodul ated serial signal; means provi ded on the
rotary section for restoring the edge attribute information fromthe
denodul ated serial signal; and nm2ans provi ded on the rotary section

for restoring the sequence of square pul ses fromthe denodul ated seri al
signal based on the restored edge attribute information.

a video head switching signal and an audio head switching
signal, the second group of square pulse contains
information for switching head amplifiers provided on a
rotary head section substrate of a video tape recorder, and
wherein the mode information contains information for
switching various switches provided on the rotary head
section substrate. |
9. A multiplexed signal transmission system comprising:

means for receiving a first group of square pulses
having a fixed phase relation to each other, the first
group of square pulses including a first edge and a second
edge following the first edge;

means for generating an edge pulse train containing in
sequence all edges extracted.from the first group of square
pulses;

means for generating edge attribute information

- representing an attribute of the second edge following the
o first edge;

means for converting a plufality of parallel data
including the edge attribute information and mode
information for switching head systems of a multi-héad
system into serial data;

means for aligning the serial data in the edge pulée
train such that the serial data is located after the edge

pulses corresponding to the serial data;
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32.. 25. A transm ssion systemas clained in claim?24, wherein the
control signal is an operation node information signal for setting
operation nodes of the circuit menbers, and the operation node infornmation
signal is converted to the serial signal along with the edge attribute

i nf or mati on. 26. A nultiplexed signaisreceiving system conprising:
means for receiving a nmultiplexed signal transmtted froma transm ssion
section; nmeans for -denodul ating a nmulti-level signal fromthe

recei ved nul tipl exed signal by frequency denodul ati on;
means for generating a four-level signal having a

reference signal level, a first level associated with a
clock level for the serial data, a second leﬁel associated
with the serial data superposed on the clock level and a
third level associated with the edge pulses; ahd

means for generating a transmission multiplexed signal
by frequency modulating the four-level signal.
10. A multiplexed signal transmission s?stem as claimed in
claim 9, wherein the first group of square pulses includes
a video head switching signal, and wherein the multi-head

system includes an audio multi-head system.

11. A multiplexed signal transmission system as claimed in
claim 9, wherein the first group of square pulses includes
a audio head switching signal, and wherein the multi-head

system includes a video multi-head system.

12. A multiplexed signal transmission system as claimed in
claim 9, wherein the first group of équare pulses includes
a video head switching signal and an audio head switching
signal which are selectively supplied to the means for

generating an edge pulse train.

13. A multiplexed signal receiving system comprising:
means for receiving a multiplexed signal transmitted

from a transmission section, the multiplexed signal

* c L M s *
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means for decoding serial data and an edge pulse train fromthe

mul ti-level signal; - means for reproducing edge attribute information
and node information fromthe serial data; and means for reproducing
a first square pulse train using the edge attribute information. 27.. A

mul ti pl exed signal receiving system as @6aimed in claim26, wherein the
dermodul ati ng- means conprises neans for reproducing a reference level in
the nulti-level signal by clanping a period in which there exists no

serial data in _the frequen denodul [ t]- '
| evel . gncludlng a f%urfﬁévéi éagé§f¥jt etfo&gyfgvgigggéngg a constant

including an edge pulse train and serial .data associated
with edge pulses in the edge pulse train, the serial data
including edge attribute information and mode information
that includes head system switching information;

means for demodulating the four-level signal from the
received multiplexed signal by freqﬁency modulation;

means for decoding the serial data and the edge pulse
train from the four-level signal;

means for reproducing the edge attribute information
and mode information using the serial data;

means for reproducing square pulses and constructing a
first group of the square pulses using the edge attribute
information;

means for detecting at least one square pulse edge out
of the first group of square pulses; and

means for reading head system switching information

o containea in the mode information during a multi-head

system overlap period.

14. A multiplexed signal transmission system as claimed in
claim 13, wherein the first group of square pulses includes
a video head switching signal, and wherein the multi-head

system includes an audio multi-head system.

15. A multiplexed signal transmission system as claimed in

claim 13, wherein the first group of square pulses includes

R

T,
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28: A nmul tipl exed signal receiving systemas clained in claim26, further
conprising neans for extracting a second

33 square pul se train fromthe mltiplexed signal transmtted fromthe
transm ssi on section. 29. A nultiplexed signal receiving system as
clained in claim28, wherein the first2%quare pulse train contains a

a audio head switching signal, and wherein the multi-head

system includes a video multi-head system.

16. A multiplexed signal transmission system as claimed in
claim 9, wherein the first group of square pulses includes
a video head switching signal and an audio head switching
lsignal which are selectively supplied to the means for

generating an edge pulse train.

17. A multiplexed signal transmission system comprising:

means for receiving a first square pulse.train in
which each square pulse is aligned at a fixed phase
relation to each other;

means for generating edge attribute information
indicative of a relationship between edges of square pulses
in the first square pulse train and a timing of a square
pulse;

o means for converting a plurality of parallel data
including control information and mode information into a
serial data;

means for aligning the serial data between edges of
the square pulses in the first square pulse train;

means for generating a signal having a reference
level, a first level serving as a clock level for the
serial data, and a second level corresponding to the serial
data superposed on the clock level; and

means for generating a transmission multiplexed signal

I ————
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vi deo head swi tching signal and an audi o head switching signal, the second
square pulse train contains information for switching head anplifiers
provided on a rotary head section of a video tape recorder, and wherein
the node information contains information for switching various swtches

provi ded on the rotary head section. 30. A nultiplexed signal
transm ssion system conpri sing: medfs for receiving a train of square
pul ses aligned at a fixed phase relation with each other; means for

generating a train of edge pulses corresponding to all edges of square

puloes 10 biF gafefly SHUIERAE ERe otgnaalFeTs 0T oEneraling cdse

18. A multiplexed signal transmission system as claimed in
claim 17, wherein the signal generating means further
comprises means fdr establishing a space period which
includes no serial data, the space period corresponding to

the reference level.

19. A multiplexed signal transmission system as claimed in
claim 17, further comprising means for_amplitude-modulating
the transmission multiplexed signals by a second sqﬁare

pulse train.

20. A multiplexed signal transmission system as claimed in
claim 19, wherein the first square pulse train comprises a
video head switching signal for switching at least two
video heads provided on a rotary section of a video tape
recorder and an éudio héad switching signal for switching
at least two audio heads, and wherein the second square
pulse train contains information for switching electric
circuits provided on the rotary head section of the wvideo

tape recorder.

21. A signal transmission system, comprising:
a stationary section producing a control signal;
a rotary section including a plurality of rotary heads

for recording or reproducing information signals on or from

‘A O A
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representing an attribute of a second edge following a first edge in a

sane edge pul se train; means for converting a plurality of parallel
dat a i ncluding the edge attribute information and node i nformati on,
whi ch includes switching information for swi tching head systens in a
mul ti-head system into serial dat a;

34 nmeans for aligning the serial data so that the groups

a record medium and circuit members for supplyiﬁg the
rotary heads with the information signals or amplifying the
information signals reproauced from the rotary heads;

means provided on thé stationary section for
converting the control signal to a serial signal;

means for modulating the serial signal;

means for transmitting the modulated serial signal to

K/' the rotéry section;

means provided on the rotary section for receiving the
modulated serial signal;

means provided on the rotary section for demodulating
the modulated serial signal; and

means for restoring the control signal from the

demodulated serial signal.

22. A signal transmission system as claimed in claim 21,
wherein the control signal comprises a head switching
signal for switching the plurality of rotary heads and a

mode signal for controlling the operation of the circuit

members.

23. A signal transmission system for transmitting a square
pulse signal includihg a sequence of square pulses to a
circuit for controlling the circuit at timings of a leading
edge and a trailing edge 6f the square pulse signal,

comprising:
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of -serial data follow each edge pulse in the train of edge pul ses;

means for generating a four-level signal having a reference signal |evel,
a first level associated with clocks for the serial data, a second |evel
associated wwth the serial data superposed on the clock and a third | evel
associated wth the edge pul ses; and 30 a fourth generator for
generating a transm'ssion nultiplexed signal by frequency nodul ating the

four-level signal. 31. A mltiplexed signal transnission system as
clainmed in claim30, wherein at |east one of the square Py | ses.in thg
means for generating an edge pulse train, ereln eac

edge pulse included therein corresponds to an edge of a
square pulse in the sequence of square pulses;
means for generating edge attribute information
indicative of a relationship between each edge of the
square pulses timing of a square pulse;
means for converting the edge attribute information
into serial data; . -
means for aligning the serial data between an edge
pulse associated with the trailing edge of a first square
pulse in the sequence of square pulses and an edge pulse
associated with the leading edge of a second square pulse
in the sequence of square pulses;
means for modulating the édge pulse train including
the attribute information;
means for transmitting the modulated edge pulse train;
means for receiving the transmitted edge pulse train;
- means for demodulating the receiﬁed edge pulse train;
and means for restoring the sequence of square pulses
frdm the demodulated attribute information and the edge

pulse train.

24. A signal transmission system comprising:

a stationary section that produces a control signal;

a rotary éection including a plurality of rotary heads
for recording or reprodﬁcing information signals on or from

a record medium and circuit members for supplying the
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train of square pul ses includes a video head switching signal, and wherein
the multi-head systemincludes an audio nulti-head system 32. A

mul ti pl exed signal transm ssion systemas clained in claim30, wherein at

| east one of the square pulses in the train of square pul ses includes an
audi o head switching signal, and wheredh the nulti-head systemincludes a
video nulti-head system 33. A nultiplexed signal transm ssion system
as claimed in claim30, wherein the train of square pul ses includes a

vi deo head swi tching_signal and an_audi o _head sw tchin L
rotary heads with the information signals or amplifying the

infbrmation signals reproduced from the rotary heads;
means provided on the stationary section for
generating an edge pulse train, wherein each edge pulse in
the edge pulse train corresponds to an edge of a square
pulse in a sequence of square pulses;
means for generating edge attribute information

indicative of a relationship between each edge pulse-and a

~ timing of a leading edge or a trailing edge of a square
pulse in the sequence of square pulses;
means for converting the edge attribute information to
a serial signal;
means for modulating the serial signal and the edge
pulse train;
means for transmitting the modulated signal to the
rotary section;
means provided on the rotary section for receiving the
\ modulated serial signal;

means provided on the rotary section for demodulating
the modulated serial signal;

means provided on the rotary section for restoring the
edge attribute information from the demodulated serial
signal; and

means provided on the rotary section for restoring the
sequence of square pulses from the demodulated serial

gignal based on the restored edge attribute information.
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35.- signal which are selectively supplied to the néans for generating a

train of edge pul ses. 34. A nultiplexed signal receiving system

conpri si ng: means for receiving a nultiplexed signal means for
denodul ating a nmulti-level signal fromthe received nultiplexed signal by
frequency denodul ati on; means for ﬁ%coding serial data and an edge

pul se train

25. A transmission system as claimed in claim 24, wherein

the control signal is an operation mode information signal

for setting operation modes of the circuit members, and the
operation -mode information signal is converted to the

serial signal along with the edge attribute information.

26. A multiplexed signal receiving system comprising:

means for receiving a multiplexed signal transmitted

from a transmission section;

means for demodulating a multi-level signal from the
received multiplexed signal by frequency demodulation;

means for decoding serial data and an edge pulse train
from the multi-level signal;

means for reproducing edge attribute information and
mode information from the serial data; and

means for reproducing a first square pulse train using
the edge attribute information.

o

27.. A multiplexed signal receiving system as claimed ' in
claim 26, wherein the demodulating means comprises means
for reproaucing. a reference level in the multi-level
signal by clamping a period in which there exists no serial
data in the frequency demodulated multi-level signai to a

constant level.

28. A multiplexed signal receiving system as claimed in

claim 26, further comprising means for extracting a second

) AT R T
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fromthe nmulti-Ilevel signal; means for reproducing edge attribute
i nformati on and node information fromthe serial data; means for
reproduci ng a square pulse train fromthe edge attribute information
means for detecting at | east one edge of a square pulse in the square

pul se train; and means for readi mp out head system sw tching
i nformation contained in the reproduced node infornation at the edge
detecting timng in a multi-head systemoverlap period. 35. A

mul ti pl exed signal transm ssion systemas clained in claim34, wherein the
squarg pupgyaggmgphqﬁ”qkﬁgpEﬁq@@gghe multiplexed signal transmitte§

from the transmission section.

29. A multiplexed signal receiving system as claimed in
claim 28, wherein the first square pulse train contains a
video head switching signal and an audio head switching
signal, the second square pulse train contains information

for switching head amplifiers provided on a rotary head

~ section of a video tape recorder, and wherein the mode
information contains information for switching various
- switches provided on the rotary head section.
30. A multiplexed signal transmission system comprising: -
means for receiving a train of square pulses aligned
at a fixed phase relation with each other;
means for generating a train of edge pulées
corresponding to all edges of square pulses in the train of
o square pulses;

means for generating edge attribute information
representing an attribute of a second edge following a
first edge in a same edge pulse train;

means for converting a plurality of parallel data
including the edge attribute information and mode
information, which includes éwitching information for

switching head systems in a multi-head system, into serial

data;

R ——————
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head swi tching signal, and wherein the nulti-head system includes an audio

mul ti-head system 36. A nultiplexed signal transm ssion system as
claimed in claim34, wherein.the square pulse train includes an audio
36 head switching signal, and the nulti-head systemincludes a video
mul ti-head system - 34 '

nieans for aligning the serial data so that the groups
of serial data follow éach edge pulse in the train of edge
pulses;

means for generating a four-level signal having a
reference signal level, a first level associated with
clpcks for the serial data, a second level associated with
the serial data superposed on the clock and a third level
associated with the edge pulsés; and

a fourth generator for generating a transmission
multiplexed signal by frequency modulating the four-level

signal.

31. A multiplexed signal transmission system as claimed in
claim 30, wherein at least one of the square pulses in the
train of square pulses includes a video head switching
signal, and wherein Ehe multi-head system includes an audio

-multi-head system.

32.- A multiplexed signal transmission system as claimed in
claim 30, wherein at least one of the square pulses in the
train of square pulses includes an audio head switching

signal, and wherein the multi-head system includes a video

multi-head system.

33. A multiplexed signal transmission system as claimed in
claim 30, wherein the train of square pulses includes a

video head switching signal and an audio head switching
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37 A nultiplexed signal transm ssion systemas clainmed in claim 34,
wherein the square pulse train includes a video head sw tching signal and

an audi o head switching signal which are selectively supplied to a neans
for generating an edge pul se train.

35

signal which are selectively supplied to the means for

generating a train of edge pulses.

34. A multiplexed signal receiving system comprising:

means for receiving a multiplexed signal

meéns for demodulating a multi-level signal from the
received multiplexed signal by frequency demodulation;

Y means for decoding serial data and an edge pulse train

from the multi-level signal;

means for reproducing edge attribute information and
mode information from the seriai data;

means for reproducing a square pulse train from the
edge attribute information;

means for detecting at least one edge of a square
pulse in the square pulse train; and

means for reading out head system switching
information contained in the'reproduced mode information at

the edge detecting timing in a multi-head system overlap

period.

35. A multiplexed signal transmission system as claimed in
claim 34, wherein the square pulse train includes a video

head switching signal, and wherein the multi-head system

includes an audio multi-head system.

36. A multiplexed signal transmission system as claimed in

claim 34, wherein the square pulse train includes an audio
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36

head switching signal, and the multi-head system includes a

video multi-head system.

37. A multiplexed signal transmission system as claimed in
claim 34, wherein the square pulse train includes a video
head switching signal and an audio head switching signal
which are selectively supplied to a means for generating an

edge pulse train.

* [ L M s *
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37

MULTIPLEXED SIGNAL TRANSMISSION SYSTEM

ABSTRACT:

A multiplexed signal transmission system according to
the present invention has a transmission section ﬁhich
includes an input for receiving a group of square pulses
having a fixed phase relatiog to each other, a first
generator for generating edge pulse trains containing all
edges extracted from the square pulses in the phase
sequence, a second genérator for generating edge attribute
information representing an attribute of edge following
after a prescribed edge in the same edge pulse train, a
converter for converting a plurality of parallel data
composing of the edge attribute information and mode
information fér controlling a system status into a serial
data, an aligner for aligning the serial data corresponding
to the edge pulses after the edge pulses, a third generator
for generating a four-—level signal having a reference signal
level, a first level associated with clocks for the sérial
‘data, a second level associated with the serial data
superposed on the clock,and a third level associated with
the edge pulses and a fourth generator for generating a

transmission multiplexed signal by frequency modulation of

the foﬁr—level signal.
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