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ABSTRACT OF THE DISCLOSURE 
A television signal to be recorded is divided into its 

video and audio information signals. The video signal 
is used to frequency modulate a carrier Wave. The re 
sultant frequency modulated carrier wave is then added 
to the audio signal and applied to a recording head for 
recording on a single track of a magnetic tape. 

This invention relates to wide band recording and 
reproducing systems and particularly to a system for 
recording and reproducing two separate channels of in 
formation. 

In the past, systems for recording two separate sig 
nals have utilized a separate tape track for each chan 
nel. An example of this is found in television recording 
systems wherein the video information is impressed on 
one track of a magnetic tape and the audio components 
corresponding thereto are recorded on a second or sepa 
rate track of the magnetic tape. One of the chief draw 
backs in this type of system is the necessity for two distinct 
tracks. This reduces the usable area of the tape. 

It is therefore an object of the present invention to 
provide an improved system for recording and reproduc 
ing two separate channels of information in a single 
track of a recording medium. 
Another object of the present invention is to provide 

an improved system for recording and reproducing an 
entire television signal including accompanying sound 
in a single track of a recording medium. 
The invention is applicable generally to systems in 

which it is desirable to record two separate channels of 
information on a magnetic tape. Since a television sig 
nal recording and reproducing system necessarily in 
volves the recording of two independent channels of in 
formation, the invention, will be described with specific 
reference to such a system. 
According to one form of the present invention 

adapted for use in television recording a television sign 
nal to be reproduced is divided into its video and audio 
information signals. The video signal is used to fre 
quency modulate a carrier wave. The resultant frequency 
modulated carrier wave is then added to the audio sig 
nal and applied to a recording head for recording on a 
single track of a magnetic tape, 

In accordance with one embodiment of the playback 
portion of the invention, the audio information con 
tained in the recorded signal is recovered by means of 
a conventional audio playback head. The gap length 
of the head is such that its acts as a natural filter to the 
frequency modulated portion of the recorded signal and 
is of small enough length to be responsive to the audio 
portion of the recorded signal. The frequency modulated 
video portion of the recorded signal is then recovered 
by means of a second playback head having a gap of 
small enough length to be responsive to frequencies in 
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2 
the spectrum associated with the frequency modulated 
video portion of the recorded signal. The signal from 
the second playback head is then applied to a suitable 
FM demodulator for recovery of the video signal from 
the frequency modulated wave in a manner known in 
the art. The video and audio signals may then be com 
bined or separately applied to a transmission means or 
television monitor for viewing as is desired. 
The novel features which are believed to be charac 

teristic of the invention are set forth with particularity 
in the appended claims. The invention itself both as to 
its organization and method of operation as well as fur 
ther objects and advantages thereof will be better un 
derstood from the following description when read in 
conjunction with the accompanying drawings in which: 
FIGURE 1 is a block diagram showing a system for 

recording and reproducing a television signal in accord 
ance with the present invention; 
FIGURE 2 is a block diagram showing another form 

of the reproducing system of the present invention; and 
FIGURE 3 is a wave form diagram useful in the de 

scription and understanding of the present invention. 
The present invention will be explained in the context 

of a television signal recording and reproducing system 
with reference principally to those parts of the System 
which invlove the processing and application of audio 
and video signal information to a recording head, as 
well as playback means for the reproduction of the re 
corded signal and its subsequent processing to obtain 
the audio and video information. It is to be understood, 
however, that the fundamental concepts to be described 
are more generally applicable. For example, the record 
ing and reproduction of the video and sweep information 
signals used in a radar display. 
Any description of the capstan and drive mechanism 

associated with magnetic recorders, the details of which 
are known in the art but which have no bearing on the 
present invention have been omitted. 
The left hand portion of FIGURE 1 shows the record 

ing portion of the system. A video signal source 10, which 
may comprise the video detector of a conventional tele 
vision receiver is coupled to a video amplifier 12. After 
amplification, the video signal is used to frequency modu 
late a carrier wave in a modulator 14 in accordance 
with known techniques. The video frequency modulated 
carrier wave is then fed to an adder circuit 20 for com 
bination with an audio signal as will be hereinafter de 
scribed. 
An audio signal source 16 of the television signal is 

coupled to an audio amplifier 18. The audio signal source 
16 may comprise the sound demodulator of a television 
receiver. After amplification, the audio signal is additive 
ly combined in the adder circuit 20 with the modulated 
carrier wave output from the modulator 14 to provide 
a composite signal. The added 20 may comprise a resis 
tive circuit including a resistor having both the output 
of the modulator 14 and the audio amplifier 18 applied 
thereto. The addition of the audio and video frequency 
modulated carrier signals is such that it causes the en 
velope of the modulated carrier wave to follow the 
variations of the audio signal (the amplitude of the 
carrier wave remaining constant), thus providing a com 
posite signal carrying both the audio and video signal 
portions of the television signal. This composite signal 
is then amplified in a recording amplifier 22 and applied 
to a magnetic recording head 24 for recording on a mag 
netic tape 26. 

Referring now to FIGURE 3, there is shown a fre 
quency modulated video signal in waveform A. This 
waveform appears at the output of the modulator 14. 
Waveform B represents the relatively low frequency or 
audio output from the amplifier 18. Waveform C indi 
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second input means adapted to receive a second signal; 
means coupled to said first input means for producing 

a first carrier wave modulated by said first signal, 
said first nodulated carrier wave sufficiently greater 
in frequency than said second signal and of an ampli 
tude such that it is suitable as an AC bias signal for 
linearly recording said second signal on Said mag 
netic medium notwithstanding its non-linear transfer 
characteristic; 

means coupled to said second input means and to said 
first carrier wave producing means for additively 
combining said first modulated carrier wave and said 
second signal to produce a resultant modulated 
carrier wave which varies according to said second 
signal such that said first modulated carrier wave 
provides an AC bias voltage for said second signal; 
and 

means for recording said resultant modulated carrier 
wave in a single track on said magnetic medium 
without a separate source of bias signals. 

8. Apparatus for recording information components 
of a television signal on a magnetic medium having a 
non-linear transfer characteristic, comprising: 

first input means adapted to receive a first information 
component of said television signal; 

second input means adapted to receive a second in 
formation component of said television signal; 

means coupled to said first input means for producing 
a first carrier wave modulated by said first informa 
tion component of said television signal, said first 
modulated carrier wave sufficiently greater in fre 
quency than said second information component and 
of an amplitude such that it is suitable as an AC 
bias signal for linearly recording said second in 
formation component on said magnetic medium not 
withstanding its non-linear transfer characteristic; 

means coupled to said second input means and to 
said first carrier wave producing means for additively 
combining said first modulated carrier wave and 
said second information component of said television 
signal to produce a resultant modulated carrier wave 
which varies according to said second information 
component of said television signal such that said 
first nodulated carrier wave provides an AC bias 
voltage for said second information component of 
said television signal; and 
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means for recording said resultant modulated carrier 

wave on said magnetic medium without a separate 
source of bias signals. 

9. Apparatus for recording information components 
of a television signal on a magnetic medium having a 
non-linear transfer characteristic as defined in clair 8 
wherein said first carrier wave is modulated in frequency 
by said first information component of said television 
signal. 

10. Apparatits for recording information components 
of a television signal on a magnetic medium having a non 
linear transfer characteristic as defined in claim 8 where 
in said first carrier wave is modulated in phase by said 
first information component of said television signal. 

II. Apparatus for recording information components of 
a television signal on a magnetic medium having a non 
linear transfer characteristic as defined in claim 8 where 
in said first information component of said television 
signal is a video signal. 

12. Apparatus for recording information components 
of a television signal on a magnetic medium having a 
non-linear transfer characteristic as defined in clainn II 
wherein said first carrier wave is modulated in frequency 
by said video signal. 
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