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MULTIPLEXED SIGNAL TRANSMISSION SYSTEM

The present invention relates generally to a

multiplexed signal transmission system, and more

particularly,

PosMS-7 oS

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 recorder.

In a video tape recorder (hereinafter referred to as a

VTR),'video signals and audio signals are recorded or played

back on/from a magnetic tape using a rotary head.

Therefore, the rotary head is provided at a rotary substrate

side of a rotary drum.
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,
are -

regular recording/piayback operations simply using two

. VIRs which are capable of performing not only

the functions of VTRs have

advanced,

As is wellknown, a rotary transformer

.and there

rotary heads but also trick plays provided with many rotary

heads.

only for recording/playback of video signals by a video

In addition, such a system has been developed not

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

the same tracks as video tracks.
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As a result, rotary'traﬁsformers provided with many
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
become 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 these
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 secfion 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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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

carried out by paying attention to this amplifier switching

signal the phase of this amplifier switching signal is
variable. In addition, as mode 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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the rotary head section fluctuates, the 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 head, that is,

the system switching of multi-head system bﬁt no
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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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system which is capable of transmitting 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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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 plurality of parallel data
combosing of the edge attribute information and mode
information for controlling 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 clocks 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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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 reference will now

be made by way of example to the accompanying drawings,

wheréin:

FIGURE 1 is ablock 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 4 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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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 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, e.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 ferminél 12. Further, a plurality of mode -/data:-- -
are suppliéd to an input terminal 13 while a head amplifier
seiecting 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 attribgte detector 22. The edge
pulsé train detector 21 outputs an edge pulse train, “dth;:-
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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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 wili 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 (polarity) of the following edge is generated
and supplied to a parallel-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 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 audioc head switching signal
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ASWP, respectively. These switching signals VSWP and ASWP
are always 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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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 entirety 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 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 ievel
(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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supplied to 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 liﬁited to only one set

but can be combined in many sets. Further, in the trick
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play, outputs of a plurality of heads are selectively led
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 seriai daté.
The rotary substrate section mode informatidn using method
can be freely designed according to fﬁnctions and
configurations of rotary head_apparatus. _Therefore, in the
aboée 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 ié to be transmitted after amplitude
modulation by the second square pulse in the embodiment, the
frequency modulated signal ﬁay be transmitted as it is.
Further, when trénsmitting 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
instence, a transmission means using a slip ring. 1In

addition, in the example shown in the figure, it is shown to
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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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synchronizer 39 at the center 6f the head éystem overlap

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 narrdw 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 bhart, if the
head system is switched during the indicated
overlap beriod : head switching noise:. can be almost
suppressed without cauSing lack of any portion of playback
signal as both El ahd 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 period;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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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 sysiem 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 periéd 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 point of time at
the rotary section. |

FIGURE 5 jllustrates the third embodiment of the
present invention.

In this embodiment, the apparatus of the present

invention is applicable to both the wvideo multi-system and
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the Hi-Fi multi-system. This embodiment is almoét fhe same
as fhe 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 eﬁbodiment 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
systéms. Thus, ﬁhen switching the video head systems and
the audio head systems, any head system iS'selebtable at the
_center of respective overlap periods. |

Further, in this case the ccntrol_signal of the
selector 41 may be transmitted through the information route
from the rotary sectipn or it may be preset in advance at
thé 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 iﬁvention
it is possible to transmit many control signals accurately

and stably through single channel and the degree of freedom
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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 central

scope thereof. Therefore,'it is intended that the present
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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 embodiments 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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CLAIMS:

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 coﬁtaining 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 convérting a plurality of'paréllel 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 cloéks
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 éignal by frequency

modulation of the four-level signal.

* [ L M s *
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2. A multiplexed Signal transmission system as claimed in
claim 1, wherein the four-level sjgnal generating means |
cdmprises means for setting up a level period in which there
exists no serial data that bécomes 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;
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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; and

means for feproducing 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

RN O R R -2 -
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contains information for switching various switches 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;

#eans for converting a piurality of parallel data
§qmmﬁ§ing 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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10. A nmultiplexed 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 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
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information;

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.
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