
4                                          1,016,938        As shown in
FIGURE  6, the second          lating frequency and thereby providcs an
stage 72 includes a transistor 74 in a common  optimum signal-to-noise
ratio.     emitter configuration. The emitter 76 of the     In one
embodiment of the reproducer cir-     transistor is connected to ground
through a    cuit which is employed in a television tape 5  series
capacitor 78 and resistor 80.          recorder/reproducer, a signal is
reproduced  70       The transistor 74 is biased in a similar     which has
8.5/ m.c. carrier component, a     manner to the first stage 50 of
compensa-    3.0 lower side band limit, and a 14.0 m.c.     tion. In this
connection, the second stage     upper side band limit. The first and
second     transistor 72 is biased so that the voltage    emphasis means
each has a delay line which 



10  across the capacitor 78 in the emitter circuit is a 1/2 wave length at
16.0 megacycles 75     nearly equals the input voltage within the     and a
gain of about 3 at this frequency rela-     range of reproduced signal
frequencies. In     tive to the lower side band limit frequency.     this
connection, the reactance of the capaci-  The low pass filter has a
transmission band     tor 78 is made large compared to the base-     from
d.c. to 10.5 m.c. (-3 d.b.) and a null 15  emitter impedance of the
transistor 74. Also   at 14.0 m.c.                                80     to
provide the increase in output signal with    It should be realized that
the above des-     frequency, the  reactance  of the emitter    cribed
equalization circuit may be employed     capacitor 78 at signal frequencies
is made     with any FM-type recorder/reproducer. Also,     much less than
the resistance of the emitter   the arrangement of circuit elements shown
20  circuit. In this way the output signal from   in FIGURE 4 may be
varied. For example, 85     the second stage 72 for a constant ampli-
head resonance compensating means may be     tude input signal increases in
amplitude in    provided for each of the heads instead of a     direct
proportion to the frequency of the    single compensating means being
provided.     input signal (6 db per octave slope). Since    In such an
application, the head resonance 25  the signal from the first stage 50
decreases  compensating means would be connected in  90     in amplitude
with frequency, the resulting     the individual head circuits. Also a
separate     output signal of the second stage 72 is a    low pass filter
and a second emphasis means     signal which is constant with change of
fre-   may be provided for each of the heads and     quency (assuming
constant amplitude input    be connected in the circuit prior to the 



30  signal at frequencies outside the head reson-  switcher. Also, in
certain applications, a  95     ance range).
single emphasis means may be provided.        To provide additional high
frequency em-     phasis, the output from the resonance com-     WHAT WE
CLAIM  IS:-     pensating means 44 is coupled to the input      1. An
equalization circuit for a transducer 35  of a second means 82 for
providing high fre-  head employed for reproducing a recorded     quency
emphasis with a linear phase charac-    frequency modulated signal, the
bead being 100     teristic over the entire range of frequencies.
compensated by compensating circuits for     That is to say, there is a
linear variation of phase and amplitude distortion caused by     phase
through the entire frequency range The   resonance thereof, said
equalization circuit 40  second emphasis means may be similar to the
comprising means coupled to said head for     first emphasis means 18,
previously des-     providing a high frequency amplitude boost 105
cribed. The output of the second emphasis    to the reproduced signal with
a linear phase     means 82 is fed to a phase corrected (i.e.,
characteristic and a phase corrected low pass     corrected to have a
linear variation of phase  filter means coupled to the output of said 45
throughout the range of frequencies of in-    means.     terest.) low pass
filter 84 which may be of    2. An equalization circuit as claimed in 110
the conventional type such as that described   claim  1, wherein the means
for providing     in  BBC  Engineering Division Monograph      high
frequency amplitude boost to the re-     No. 17, April 1958. The design of
the filter   produced signal comprises a delay line which 



50  depends upon the shape of the particular      is a half wave length at
a frequency about      playback response curve after it has been    equal
to twice the carrier frequency and 115      compensated for head resonance.
The filter is  wherein the low pass filter completely attenu-      designed
to have a bandwidth in which the    ates the signal at the upper side band
limit    half power point occurs slightly above the     and passes the
carrier without substantial 55  carrier frequency and the first null occurs
at attenuation.      the upper side band limit.                     3. A
reproducer circuit for a transducer 120        As shown in FIGURE 4, the
output of        head employed for reproducing a recorded      the low pass
filter 84 is coupled to a de-     frequency modulated signal comprising
first      modulator 86 which may be of the conven-     circuit means for
compensating for phase and 60  tional type used in a television tape
recorder.amplitude distortion caused by resonance of        The
equalization circuit shown in FIGURE     said head, second means for
providing a 125      4 provides a straight line amplitude response  high
frequency amplitude boost to the repro-      having a constant envelope
delay. The straight duced signal with  a linear phase charac-      line
response reaches zero at a frequency    teristic, said head being coupled
to the in- 65  equal to the carrier plus the highest modu-    put of one of
said means and the input of     



1,016,938                                          5        the other of
said means being coupled to      limit whereby the amplitude of the repro-
the output of said one means, and a phase     duced signal decreases
uniformly with fre- 30       corrected low pass filter means coupled to
quency from the lower side band limit to       the output of said other
means.               the upper side band limit.   5     4. A method of
equalizing the frequency       6. A  method of compensating for phase
response of a frequency modulated signal      and amplitude  distortion in
a frequency       reproduced from  a magnetic medium by a       modulated
signal reproduced from  a mag- 35       head which has been compensated for
phase     netic medium by a head comprising compen-       and amplitude
distortion caused by resonance  sating for phase and amplitude distortion
10  thereof, said method comprising providing an  caused by resonance of
said head and equaliz- 40       amplitude/frequency characteristic of a re-
ing  the amplitude/frequency characteristic       producer circuit coupled
to said head such as  of the compensated reproduced signal by the       to
produce a straight line plackback ampli-   method as claimed in claim 4 or
claim 5.       tude/frequency characteristic which is maxi-    7. An
equalization circuit for a transducer   15  mum at a frequency equal to the
carrier fre-  head employed for reproducing a recorded  45 



quency less the highest modulating frequency  frequency modulated signal
substantially as       and is a minimum at a frequency equal to
described herein with reference to and as       the carrier frequency plus
the highest modu-  illustrated in Figure 4 or Figure 4, 5 and 6
lating frequency.                             of the accompanying drawings.
20    5. A method as claimed in claim 4, where-     8. A method of
equalizing the frequency  50       in the playback amplitude/frequency
charac-   response of a frequency modulated signal sub-       teristic is
converted to a straight line by   stantially as described herein with
reference       boosting the high frequency amplitude of      to Figures 1
to 3 of the accompanying draw-       the reproduced signal without varying
the     ings.  25  envelope delay characteristic of the signal
AMPEX CORPORATION.       and attenuating the side bands of the sig-
Per: Boult, Wade & Tennant,       nal above the carrier signal, the signal
being     111/1l2, Hatton Garden, London, E.C.1.       completely
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