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COMPLETE SPECIFICATION.                Apparatus for Indicating Tuning of
Frequency-Modulated Signal
Transmissions.           We, H. H. SCOTT, INC., a corporation      to those
originally modulating the tran-        duly organised and existing under
and by     mitter.        virtue of the laws of the State of Massa-
Practical receivers for frequency-modu-        45        chusetts, United
States of America, of 111     lated signals contain all the above-men-
5  Powder Mill Road. Maynard, Massachu-         tioned building blocks, all
of which have        setts, United States of America, do hereby     certain
deficiencies, although considerable        declare the invention, for which
we pray       ingenuity has been applied in the past to        that a
patent may be granted to us, and        improve their performance  For
example,          50        the method by which it is to be performed,
the selective filters employed to filter out    10  to be particularly
described in and by the     the desired bend of frequencies do not have
following statement:-                        the ideal characteristic of
constant atteau-          The present invention relates to apparatus
ation for that band and infinite attenuation        for indicating tuning
of frequency-modu-     outside of the band, but rather have a filter    55
lated signal transmissions and, more par-    characteristic which is a
compromise be-    15  ticularly, to indicating the amount of in-     tween
the above-mentioned ideal charac-        cidental amplitude modulation that
might     teristics, the tolerable complexity of the        create
difficulties in the reception of fre    filter circuit, and the phase
characteristics        quency-modulated signals so as to enable     of the
filter. Similarly, the limiter stages em- 60        more accurate tuning or
antenna orienta-     ployed in a practical receiver do not re-    20  tion
or similar adjustments.                 move all amplitude variations of
the input          While the techniques of the present in-      signal, but
rather reduce the effective am        vention, as will later be made more
evi-       plitude modulation percentage by a sub-        dent, are suited
for more general applica    stantial factor which generally decrease for
65        tions, the invention is particularly adapted   low input voltages
to the limiter stages. The    25  for utilisation in indicating that a
receiver  detector circuit for frequency-modulated        designed for the
reception of frequency-     signals, furthermore, will show a generally
modulated waves is tuned accurately to the     lower sensitivity for
amplitude modulation        desired signal and that the antenna for that
than for frequency modulation                    70        receiver is
properly oriented to receive the     The receiver, accordingly, will be
sensi-    30  signal. Normally, a receiver for frequency-    tive to
amplitude modulation to a reduced modulated waves consists of a plurality
of     degree, and the amount of the ultimately        amplifying stages,
including a converter     detected  amplitude modulation  will be
stage, all containing selective circuits to select  added to the amount of
frequency modula-    75        a band of frequencies containing the trans
tion detected. Any amplitude modulation,    35  mitted signals These
amplifying stages are     even though it might have been of low dis-
followed by limiter stages designed to re-     tortion, will be affected
non-linearly by the        move the incidental amplitude modulation
limiter stages and the residual amount        contained in the selected
signal, and are in   passed by the limiter and the detector cir-      80
turn followed by a detector circuit designed   cuit will appear as
distortion in the de-    40  to convert the frequency variations con-
tector's output circuit In order to, mimi-        tained in the signal into
an output voltage    mise these distortion products, it is desir-        of
audio and supersonic frequencies equal    able to hold the amplitude
modulation com-   



2                                           1,151,819     ponents to a
minimum at the input of the     oscilloscope, can, after considerable
train-     limiter circuit                              ing, interpret the
observed waveforms and       Incidental amplitude modulation of a
tune the receiver and the antenna accord-     frequency modulated signal
can occur in a    ingly. With a cathode ray indicator of the 5  number of
ways. One way is by "slope de-      "magic eye" type, a widening of the
junc- 70     tection" where, by inaccurate tuning to the    tion of the
lightand dark portion in ac-     transmitter's frequency, the signal is
placed  cordance with the instantaneous amplitude     on the attenuation
slope of the selective    modulation is the observable indication still
circuits. The variation in frequency due to    more difficult to interpret
All of these cir- 10  frequency modulation will cause a varia-     cuits,
moreover, employ direct-current am- 75     tion in amplitude and therefore
amplitude    plifiers subject to considerable drift of the     modulation.
indicated light pattern. The amount of am-       Another source of
incidental amplitude     plitude modulation which can be observed,
modulation is the reception by the receiver's  is further limited by the
trace width or 15  antenna of the signal from the transmitter     sharpness
of the fluorescent pattern ob- 80     by a multiplicity of paths. The
direct sig-    served by eye.  In addition to this, the     nal wave from
the transmitter arriving at    cathode ray indicator tube requires a
the receiving antenna will be added vectori-   direct-current supply of
substantially higher     ally to the signal arriving at the receiving
voltage than required for transistorised re- 20  antenna by way of objects
reflecting the      ceivers, thereby  necessitating  a  second  85
signal wave. If, for example, a single re-     power supply circuit.
flection is assumed and the difference in      It is to the obviating of
the complexities     path length between direct and reflected     and
difficulties of such indicators of the     signal is 3 Km with a signal
frequency of    incidental amplitude modulation that the 25  nominally 100
MHz (corresponding to a         present invention is primarily directed. In
90     wave length of 3m), a maximum  and a         the present invention,
indeed, all of these     minimum in signal strength can occur every
disadvantages are overcome In summary,     100 kHz.  An FM  broadcasting
station        a direct-current meter of the type used as     assigned to
this frequency is customarily    a normal tuning indicator can be connected
30  allowed to vary its carrier frequency over     to serve as a simple and
effective amplitude 95     a total range of 150 kHz. Therefore, one
indicator and can also provide a measure     or two maxima and minima can
occur with-     of the combination of both indications.     in the band
assigned to that station.          There is provided by the present inven-
Practically, more than one signal reflec-    tion apparatus for indicating
the presence 35  tion can occur from hills,, buildings, elec-   of
amplitude-modulation components indi- 100     trical wiring, airplanes and
other vehicles,   cative of inaccurate adjustments in recep-     and the
relative strength of these reflected   tion of frequency-modulated input
signals,     signals can vary considerably. Also, the     comprising, means
for receiving said input     direction of arrival of the signal and any'
signals, demodulating means connected to 40  of the reflected signals is
different, so that the receiving means to detect frequency 105     an
antenna of sufficient directivity can dis-  components in said signals,
direct-current     criminate against the unwanted reflections.    indicator
circuit means, peak-to-peak de-       Customarily, directive antennas
designed     tector means, means for selectively apply-     for the
reception of frequency-modulated     ing said frequency components to the
peak- 45  signals have been adjusted in orientation     to-peak detector
means to produce a fur- 110     so that the average signal strength as ob-
ther signal, and means for applying the fur-     served on an indicating
meter connected to     ther signal to the indicator circuit means. a  L
read the limiter circuit input voltage was     difference in the indication
thereof when     maximised. This maximum reading, how-        the further
signal is and is not applied indi- 50  ever, only indicated that the sum of
signal    cating the presence of incidental amplitude- 115     and
reflections was a maximum rather than    modulation components.     the
presence of one desired wave. Further-     The invention will now be
described in     more, no indication was given which might    connection
with the accompanying draw     result in the selection of a better antenna
ings, Figure 1 of which is a schematic cir- 55  location.
cuit diagram  showing the invention in a 120        In order to have an
indication of the      preferred form, illustratively applied for
amount of amplitude modulation present       use with an FM  broadcast
receiver; and     at the input of the limiter circuits, previous   Figure 2
is a similar diagram of a modi-     receiver designs have relied upon a
visual     fication. 60  presentation where the detected (i.e. recti-    In
Figure 1, transistor Q1 having an 125      fied) input voltage was applied
after am-    emitter electrode 1, base electrode 3 and      plification to
the deflection plates of a    collector electrode 5, is the first inter- 



cathode ray tube indicator, such as an oscil-  mediate-frequency amplifier
of such a re-      loscope tube. The user of an FM  receiver    ceiver,
obtaining its intermediate-frequency 65  so equipped, or with the aid of an
external    input signal from terminals 7 and 9, the 130
1,151,819                                         3            latter of
which is shown connected to       resulting in automatic gain control of
tran- 65           ground G. Input terminal 7 is connected by    sistor Q1.
way of capacitor Cl to -the base electrode    The current through
transistor Q1 or the                  3 of transistor Q1. The
intermediate-fre-     voltage on resistor R3 may be measured
5  quency output signal of  the transistor Q1   with a direct-current
instrument and can be                  is obtained at collector electrode 5
in the   used for an indication of relative signal    70
primary W1 of transformer Tl, the induct-     level arriving at the inputs
7 and 9 of                  ance of which is resonated with capacitor
transistor Q1. It has been found preferable,                  C3 to the
intermediate frequency. The sec-    however, to have this direct-current
instru-              10  ondary winding W2 of transformer T1 feeds    ment
indicate 0 current or 0 voltage in the                  the further stages
of the intermediate-fre-   absence of signal. A  direct-current meter
75                  quency amplifier circuit 11, the output of    Ml is
accordingly provided, connected in      which is obtained at transformer
T2. The    series with resistor R13 and connected
secondary winding W2[err] of transformer T2   therethrough to the emitter
electrode 1 of 15  is grounded at its lower end and, at the     transistor
Q1 with the positive meter ter-      upper end, feeds the amplifier
intermediate-  minal connected to a voltage at conductor       80
frequency signal to the limiter circuit, so-  19 substantially equal to the
emitter volt-                  labelled, by way of terminals 13 and 15.
age of transistor Q1 in the absence of sig-                  The same
intermediate-frequency signal is     nal. Resistor R5 and capacitor C5,
con-              20  also fed from the secondary winding W[err]   nected
across the parallel combination                  of transformer T2 to a
diode Dl, the auto-    R4-C4, form a low-pass network with a           85
matic gain control detector.                time constant, typically in
excess of one-                     DC operating current for transistor
Q[err]  tenth of a second, which effectively prevents
is suplied from  voltge source B+   by        the intermediate-frequency
envelope varia-              25  way of the primary winding W1 of trans-
tions at audio frequency rates from reach-                   former T1
connected to the collector elec-    ing the base electrode  3 of transistor
Q1      90                   trode 5 of transistor 01 and returned to
lating  thereby also prevents them fro modu-                   ground G
from  the emitter electrode 1     lating the intermediate-frequency output
through resistor R3. Resistor R3 is by-     signal of transistor Q1.  These
possible              30  passed for the intermediate frequency to
audio frequency varations, furthermore, are                   ground by
means of capacitor C2.            not aplied to the indicating meter Ml.
95                      In the circuit of Fig. 1, the positive ter-
Operating bias for transistor Q1 is also    minal of meter Ml is connected
to the                   obtained from voltage source B+ and by
emitter electrode 21 of a second transistor                   way of
resistor R1 connected to the base  Q2, the emitter current of which is re-
35  electrode 3 of transistor Q1. Also connected  turned to ground G by way
of resistor R6.      100                   to base 1 is a resistor R2 which
is in series   The emitter current of transistor Q2 and
with resistor R5 and the parallel combina-    the value of the emitter
resistor R6 are                   tion of resistor R4 and diode Dl. This
com-   chosen so that the voltage at the emitter
bination, in  series with the secondary     electrode 21 is substantially
equal to the              40  winding W2[err] of transformer T2, forms the
emitter voltage at the emitter 1 of transistor 105
grounded portion of a voltage divider, with   Q1 in the absence of signal,
thereby re-                   resistor R1 being connected to the supply
suiting in the absence of current flow                   end. The direct
voltage existing at the     through resistor R13 and meter Ml, and
emitter electrode 1 of transistor Q1, there-  consequently resulting in a 0
meter indica-               45  fore, is substantially lower (about 0.6v
lower  tion. The indicating meter Ml is thus con-   110 for a silicon NPN
transistor) than the volt-  nected in a bridge circuit, with transistors
age determined at the base electrode 3 as a   Q1 and Q2 and emitter
resistors R3 and                   result of this voltage divider action.
The    R6 forming the four arms of the bridge.                   operating
current of transistor Q1 is then    Transistor Q2  base electrode 23 and. a
50  equal to the emitter voltage divided by the   collector electrode 25 is
further provided     115                   value of resistor R3. An
intermediate-fre-    with a receiving collector current by way
quency output voltage at the secondary      of resistor R7, connected to
supply volt-                   winding W2[err] of transformer T2 will be
age B+. Resistor R11 and resistor R10                   rectified by diode
Dl, charging capacitor     from a voltage divider between supply volt-
55  C4 and thereby developing a negative volt-   age B+ and ground G, and
at their junc-        120 



age at terminal 17 with respect to ground     tion terminal 27 supply base
voltage and                   G. This negative voltage will then, by
base current to the base 23 of transistor                   divider action
between resistors R5, R2     Q2 by way of terminal 27, resistor R9 and
and R1, result in a more negative voltage     resistor R12.
60  on the base electrode 3 of transistor Ql       The envelope of the
intermediate-fre-        125                   with a consequently lower
emitter voltage     quency output signal is demodulated and
of transistor Q1  and a lower emitter cur-    detected by diode D1,
charging capacitor                   rent. This lowered emitter current
will then  C4 and discharging resistor R4. The value
decrease the gain of transistor Q1 thereby    of capacitor C4 is chosen so
that effectively        4
1,151,819     the instantaneous negative peaks of the     envelope signal
demodulator circuit can be     intermediate frequency output signal are
adjusted by choosing the value of capacitors     obtained at terminal 17.
The time constant  C7 and C9, and th value of resistor R9,     of resistor
R4 and capacitor C4 is chosen   to show a detector time constant approxi-
5  so that substantially the highest audio and  mately equal to the rise
time of syllable      70     supersonic frequencies of interest present
rate of speech Qr similar to the length of a     in the envelope of the
intermediate fre-    short musical  note or other intelligence     quency
output signal are preserved at the   transmitted-typically in the order of
sub-     terminal 17. These audio and supersonic     stantially less than
one-tenth of a second. 10  frequency components then travel from ter-
Under these conditions, the direct emitter   75     minal 17 by way of a
switch S1 (when        current of transistor Q2 and the voltage
closed), and a coupling capacitor C6, to    across resistor R6 will not be
a steady value,     the base electrode 23 of the transistor Q2.  but will
pulsate in accordance with the rate     The audio and supersonic frequency
com-      of speech and music. The mechanical time 15  ponents present at
the base electrode 23 of  constant of a direct-current indicating meter  80
transistor Q2 are then amplified by tran-   is substantially similar to
this rate and,     sistor Q2 and are obtained at the collector  therefore,
a pulsating indication of meter     electrode 25 thereof. A network
consisting  M1 will be observed when the original sig-     of bypass
capacitor C8 in series with re-   nal is modulated with either speech or 20
sistor R8 is connected in parallel with      music and amplitude modulation
compon-      85     emitter resistor R6. For audio and super    ents are
present in the output of the inter-     sonic frequencies, resistor R6 and
resistor  mediate-frequency amplifier 11.     R8 are effectively connected
in parallel       A visual indication is, therefore, given     from the
emitter electrode 21 to ground G,   of the relative presence of amplitude
modu- 25  thereby producing negative feedback in the   lation components,
and the necessary tun-      90     amplification of transistor Q2 and
thereby  ing and antenna orientation adjustments     serving to adjust the
audio and supersonic  can be made by tuning for a maximum in-     frequency
gain of Q2 to be substantially    dication of meter Ml when switch S1 is
equal to or less than the ratio of the value closed. The absence of all
amplitude modu- 30  of resistor R7 to the value of the parallel  lation
components can easily be observed       95     combination of resistors R6
and R8.         under transmitter modulating conditions by       The audio
and supersonic frequency sig-   opening and closing switch S1 and observ-
nals present at the collector electrode 25  ing no change in indication of
meter Ml.     of transistor Q2 are coupled by way of      Resistor R13 is
preferably chosen so that 35  capacitor C7 to a peak-to-peak rectifier
indicating meter Ml gives substantially full- 100     consisting of diodes
D2 and D3, charging    scale indication when an intermediate fre-
capacitor C9 and discharging resistor R9,   quencv signal of maximum
expected ampli-     the peak-to-peak demodulator or rectifier   tude is fed
to input terminals 7 and 9,     circuit effectively being returned to
ground which in turn causes minimum emitter cur- 40  G for audio and
supersonic signals from      rent to flow in transistor Q1 by automatic
105     common terminal 27 by way of bypass         gain control action.
Similarly, resistor R8     capacitor C10. A negative voltage is there-  is
probably chosen so that the presence     by developed at terminal 29 of the
peak-    of 100% amplitude modulation will cause     to-peak rectifier with
respect to terminal  the meter Ml to return to near zero indi- 45  27 such
that a more negative voltage is      cation or any other desired value.
Conse-     110      applied to the base electrode 23 of tran-   quently,
the meter indication with switch      sistor Q2, thereby reducing its
emitter cur- S1 closed will show an indication approxi-      rent and
reducing the direct voltage present mately proportional to the minimium  of
at conductor 19 with respect to ground.     the envelope of the
intermediate-frequency 50  The presence of any audio and supersonic
output signal and will follow that minimum    115 



envelope components in the output of the    as the effective amplitude
modulation is      intermediate-frequency amplifier will thus  varied.
reduce the indication of meter Ml, giving      The circuit of Fig 1 thus
makes use of      the impression of an intermediate-frequency  two
transistors Q1 and Q2 for the purpose 55  output signal of lesser strength
than would  of tuning indication  and for amplitude       120      be
observed when switch S1 is opened        modulation indication, with
transistor Q1      with  the  same  average  intermediate-     also
simultaneously serving the further pur-      frequency output signal
present.            pose of intermediate-frequency amplifica-        A
first indication of amplitude modula-   tion with automatic gain control of
that 60  tion components present in the output sig-   amplification.
125      nal of the intermediate-frequency amplifier    It is possible,
however, to combine the      11 is thus provided by any observed reduc-
two indicating functions in a single tran-      tion in indication of meter
Ml as switch    sister circuit. This is shown in Fig. 2 where-      S1 is
closed,                               in transistor Q2 also receives
automatic  65   The time constant of the peak-to-peak       gain control
voltage on its base terminal     130
1,151,819                                         5                   23 by
way of resistor R16 from automatic-    relative amount of undesired
amplitude                   gain-control rectifier diode D1 connected
modulation with indication from  a single                   to terminal 17.
For purposes of tuning indi-   simple direct-current meter, the indications
cation or relative signal strength indication  of which are readily
interpreted. Receiver                5  only, the audio and supersonic
compon-       tuning and antenna adjustment are made 70
ents present at terminal 17 are filtered out   using maximum steady meter
indication as                   by low-pass filter network R16 and C6
the indication of proper adjustment.                   connectable to
ground G by way of switch       Although the apparatus for indicating
S2.                                          tuning of frequency modulated
signal trans-               10    Operating bias for the base electrode 23
mission of the invention has been shown as 75                   of
transistor Q2 is supplied from  supply    adapted for connection to an FM
broadcast                   voltage B+ by way of voltage divider re-
tuner with trasistor circuits operating in                   sistors Rl1,
R12, and R9 connected to        the frequency range of, for example, 88
ground G. If an intermediate-frequency       to 108 MHz, it is not intended
to restrict               15  output voltage is present at the secondary
the application of the invention to the des- 80                   winding
W21 of transformer T2, diode Dl      cribed purpose because much broader
ap-                   will rectify this voltage and produce a nega-
plications are easily accomplished. Further                   tive voltage
at terminal 17, thereby caus-     modifications will occur to those skilled
in                   ing base electrode 23 of transistor Q2 to    the art
and all such are considered to fall               20  assume a more
negative voltage, with a       within the spirit and scope of the invention
85                    consequent reduction in emitter voltage of     as
defined in the appended claims.                    the transistor.
Indicating meter M1 has its negative ter-    WHAT WE CLAIM IS: -
minal connected to the emitter 21 of tran-     1. Apparatus for indicating
the presence               25  sistor Q2 and its positive terminal
connected  of amplitude-modulation components indi-   to the junction of
resistors R17 and R15       cative of inaccurate adjustments in recep- 90
which form a voltage divider between sup-    tion of frequency-modulated
input signals,                    ply voltage B+ and ground G. The values
comprising, means for receiving said input                    of resistors
R17 and R15 are chosen so       signals, demodulating means connected to
30  that in the absence of an output voltage     the receiving means to
detect frequency                    of the intermediate-frequency amplifier
at     components in said signals, direct-current 95
transformer T2 substantially zero meter in-    indicator circuit means,
peak-to-peak de-                    dication is obtained. Here again, meter
tector means, means for selectively apply-                    Ml is
connected in a bridge circuit con-     ing said frequency components to the
peak-               35  sisting of resistors R17, R15, R6 and tran-
to-peak detector means to produce a fur-                    sistor Q2 as
the four arms. Resistors R17    ther signal, and means for applying the 100
and R15 are also chosen so that the maxi-    further signal to the
indicator circuit means,                    mum expected
intermediate-frequency out-     a difference in the indication thereof when
put voltage causes a substantially full scale  the further signal is and is
not applied               40  deflection of meter Ml.
indicating the presence of incidental ampli-                      When
switch S2 is in the position as       tude-modulation components.
105                    shown in Fig. 2, the audio and supersonic      2.
Apparatus as claimed in claim 1 and                    frequency components
present at terminal     in which the peak-to-peak detector means is
17 are coupled into the base electrode 23    provided with time-constant
means respon-                45  of transistor Q2 and are amplified, being
sive to modulation carried by said input 



then fed from  collector electrode 25 by     signals to render the said
further signal 110                    way of coupling capacitor C7 to the
peak-    pulsating and thereby to provide a corres-
to-peak rectifier diodes D2 and D3, now      ponding pulsating indication
in the indi-                    connected to produce a positive voltage
cator circuit means.                50  at terminal 29. This positive
voltage is now   3. Apparatus as claimed in claim 1 and
fed by way of resistor R12 to the base       in which the selectively
applying means 115                    electrode 23, causing an increased
emitter     comprises an amplifier stage adapted selec-   current and
emitter voltage and a conse-     tively to be switched to the demodulating
quent decrease in current through meter      means to receive the said
detected fre-                55  Ml.
quency components and connected to feed                      All component
values for the circuit of    the peak-to-peak detector means, the latter
120                    Fig. 2, unless shown above, are chosen on    in turn
controlling the amplifier stage in                    the same basis as
those for the circuit      accordance with its peak-to-peak detection
of Fig. 1 and the circuit of Fig. 2 performs   to generate the said further
signal applied                60  all the functions of the circuit of Fig.
1 ex- to the indicator circuit means.                    cept amplification
of the intermediate-fre-    4. Apparatus as claimed in claim 3 and 125
quency with automatic gain control.          in which the indicator circuit
means com-                      The simple circuits described above there-
prises a bridge circuit including said am-                    fore perform
the functions of indication    plifier stage as an arm.                65
of relative signal strength, indication of the   5. Apparatus as claimed in
claim 3 and
1,151,819              23 by way of resistor R16 from automatic-
relative amount of undesired amplitude      gain-control rectifier diode Dl
connected      modulation with indication from  a single              to
terminal 17. For purposes of tuning indi-   simple direct-current meter,
the indications              cation or relative signal strength indication
of which are readily interpreted. Receiver          5  only, the audio and
supersonic compon-       tuning and antenna adjustment are made 70
ents present at terminal 17 are filtered out   using maximum steady meter
indication as              by low-pass filter network R16 and C6       the
indication of proper adjustment.              connectable to ground G by
way of switch       Although the apparatus for indicating              S2.
tuning of frequency modulated signal trans-          10    Operating bias
-for the base electrode 23    mission of the invention has been shown as 75
of transistor Q2 is supplied from  supply      adapted for connection to an
FM broadcast              voltage B+ by way of voltage divider re-
tuner with trasistor circuits operating in              sistors R11, R12,
and R9 connected to       the frequency range of, for example, 88
ground G. If an intermediate-frequency      to 108 MHz, it is not intended
to restrict          15  output voltage is present at the secondary     the
application of the invention to the des- 80 winding W2[err] of transformer
T2, diode Dl    cribed purpose because much broader ap-           will
rectify this voltage and produce a nega-  plications are easily
accomplished. Further              tive voltage at terminal 17, thereby
caus-     modifications will occur to those skilled in           ing base
electrode 23 of transistor Q2 to      the art and all such are considered
to fall           20  assume a more negative voltage, with a       within
the spirit and scope of the invention  85              consequent reduction
in emitter voltage of     as defined in the appended claims.
the transistor.                Indicating meter Ml has its negative ter-
WHAT WE CLAIM  IS: -              minal connected to the emitter 21 of
tran-     1. Apparatus for indicating the presence          25  sistor Q2
and its positive terminal connected  of amplitude-modulation components
indi-              to the junction of resistors R17 and R15       cative of
inaccurate adjustments in recep- 90              which form a voltage
divider between sup-      tion of frequency-modulated input signals,
ply voltage B+ and ground G. The values        comprising, means for
receiving said input          30  of resistors R17 and R15 are chosen so
signals, demodulating means connected to              that in the absence
of an output voltage       the receiving means to detect frequency
of the intermediate-frequency amplifier at     components in said signals,
direct-current 95              transformer T2 substantially zero meter in-
indicator circuit means, peak-to-peak de-              dication is
obtained. Here again, meter        tector means, means for selectively
apply-              M1 is connected in a bridge circuit con-       ing said
frequency components to the peak-          35  sisting of resistors R17,
R15, R6 and tran     to-peak detector means to produce a fur-
sistor Q2 as the four arms. Resistors R17      ther signal, and means for
applying the 100              and R15 are also chosen so that the maxi-
further signal to the indicator circuit means,              mum expected
intermediate-frequency out-       a diference in the indication thereof
when              put voltage causes a substantially full scale  the
further signal is and is not applied          40  deflection of meter Ml.
indicating the presence of incidental ampli- 



When switch S2 is in the position as      tude-modulation components.
105              shown in Fig. 2, the audio and supersonic      2.
Apparatus as claimed in claim 1 and              frequency components
present at terminal       in which the peak-to-peak detector means is
17 are coupled into the base electrode 23      provided with time-constant
means respon-          45  of transistor Q2 and are amplified, being
sive to modulation carried by said input              then fed from
collector electrode 25 by     signals to render the said further signal 110
way of coupling capacitor C7 to the peak-      pulsating and thereby to
provide a corres- $            to-peak rectifier diodes D2 and D3, now
ponding pulsating indication in the indi-              connected to produce
a positive voltage        cator circuit means.          50  at terminal 29.
This positive voltage is now     3. Apparatus as claimed in claim 1 and
fed by way of resistor R12 to the base       in which the selectively
applying means 115              electrode 23, causing an increased emitter
comprises an amplifier stage adapted selec-              current and
emitter voltage and a conse-       tively to be switched to the
demodulating              quent decrease in current through meter
means to receive the said detected fre-          55  M1.
quency components and connected to feed                 All component
values for the circuit of      the peak-to-peak detector means, the latter
120              Fig. 2, unless shown above, are chosen on      in turn
controlling the amplifier stage in              the same basis as those for
the circuit        accordance with its peak-to-peak detection
of Fig. 1 and the circuit of Fig. 2 performs   to generate the said further
signal applied          60  all the functions of the circuit of Fig. 1 ex-
to the indicator circuit means.              cept amplification of the
intermediate-fre-    4. Apparatus as claimed in claim 3 and 125
quency with automatic gain control.         in which the indicator circuit
means com-                 The simple circuits described above there-
prises a bridge circuit including said am-              fore perform  the
functions of indication      plifier stage as an arm.          65  of
relative signal strength, indication of the   5. Apparatus as claimed in
claim 3 and        6.                                         1,151,819
in which said demodulating means com-         8. Apparatus as claimed in
claim 6 and     prises diode means connected to the receiv-   in which said
input signals are audio and  30     mg means and to a time-constant
network.    supersonic - modulated   intermediate - fre-       6. Apparatus
as claimed in claim  5 and     quency signals from a frequency-modulation
5  in which said amplifier stage comprises a     tuner.     transistor
provided with base, emitter and    9. Apparatus as claimed in claim 8 and
collector electrodes, the base electrode be-  in which the time constant of
said time- 35     ing selectively connectable to said time-     constant
network is adjusted so that effec-     constant network, said collector
electrode    tively the instantaneous negative peaks  of 10  being
connected to a source of direct-cur-    said intermediate frequency are
produced.     rent supply, and said emitter electrode be-   10. Apparatus
as claimed in claim  2     ing connected to an emitter load, the indi-
and in which the time constant of said time- 40     cator circuit means
comprising a two-       constant means have a value of the order
terminal direct-current meter connected at    of one-tenth of a second. 15
one terminal between the emitter electrode    11. Apparatus for indicating
the pre-     and the emitter load at the other terminal    sence of
amplitude modulation components     to a voltage-division network, the
elements   indicative of inaccurate adjustments in re- 45     of said
voltage-division network and the    ception of frequency modulated input
sig-     transistor and its emitter load serving as    nals substantially
as hereinbefore described 20  bridge arms.
with reference to the accompanying draw-       7. Apparatus as claimed in
claim 6 and  ings.     in which said voltage-division network com-
prises a further transistor and its emitter         CLEVELAND AND JOHNSON,
load, the further transistor having its base      Agents for the
Applicants, 25  electrode connected to the said receiving
Chartered Patent Agents,     means, said further transistor further simul-
Chancery House,     taneously serving as an input signal ampli-
Chancery Lane,     fier.
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