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Corporation, formerly         prising a first and a second capacitor con-
RADIO COPORATION OF AMERICA, a cor-     nected in series, an inductor
couples across poration organized under the laws of the     said first
capacitor and coupled to a source State of Delaware, United States of
of angle modulated signals to be demodu- America of 30 Rockfella Plaza City
and     lated, said signals occuring within a select- State of New York,
United States of      ed frequency range, a first signal output America do
hereby declare the invention,     circuit coupled across said second capa-
for which we pray that a patent may b e    citor, and a second signal
circuit granted to us and the method by which it      coupled across said
first and said second is to be performed to be particularly des-
capacitors, wherein said first and second cribed in and by the following
statement:-   capacitors are connected in series across This invention
relates to angle modula-    said source of angle modulated signals, the
tion systems, and more particularly to angle   parameters of said inductor
and said first modulation discriminators which are parti-   capacitor are
selected to resonate at a fre- cularly useful for integrated circuit appli-
quency near the upper end of said fre- cations.The term angle modulation is
used     quency range of said angle modulated sig- herein refers to
frequency or phase modu-     nals, and the parameters of said first and
lated waves or waves modulated in both said second capacitors and said
inductor frequency and phase.           are selected to resonate at a
frequency near Integrated circuit technology has hereto      the lower end
of said range of said angle fore been applied to angle modulation de-
modulated signals. tectors. One example of a frequency modu-     An
embodiment of the present invention lation detector system using integrated
cir-     has an angle modulation syste having a cuit techniqes is described
in an article    discriminator network adapted to convert published in the
March 21, 1966, issue of       angle modulated signals to amplitude modu-
Electronics at page 137, by Jack Avins,   lated signals. First and second
transistors The system described in that article is cur-     are provided
operating from a source of rently being used commercially, and has
operating potnetial having their input been found to provide exceptionally
high    electrodes coupled to the discrimiator net- standards of
performance in the field. In    work. Third and fourth transistors operat-
order to more fully capitallized on the ad-   ing from the source of
operating potential vantages of the integrated circuit techno-   are
provided and are interconnected to form logy, it is desireable to reduce to
cost of     a differential amplifer having a first and a the components not
incorporated on the    second input electrode. The first differential 35
intergrated circuit chip and to utilize more     input electrode is
connected to the first tran- fully the design constraints and advantages
sistor output electrode to provide the only of integrated circuits as
compared to lumped    D.C. path between the first transistor out- constant
circuits to improve the operating      put electrode and the first
differential input performance.                     electrode. The second
differential input elec- It is an object of the present invention to
trode is connected to the second transistor provide a new and improved
angle modu-     output electrode to provide the only D.C. lation signal
system.           path between the second transistor output In accordance
with the principles of the     electorde and the second differential input
present invention there is provided an angle    electrode.The differential
amplitude is adap- modulation signal demodulator system com-     ted to be
connected to signal utilization  



2                                       1 262 875 means.
to the capacitor 36 through the tuned input In the accompanying drawings:
circuit 16 connected across the terminal 14 FIGURE   1  is  a  schematic
circuit  and 14'. diagram, of  an  angle  modulation  de-    The transistor
38 in an emitter follower 5 tector  system   embodying   the   pres-
configuration is coupled to receive signals 70 ent invention  and  also
embodying' the  developed across the resistor 32. The tran invention
claimed  in  our  copending  sistor 38 has its emitter electrode connected
application  No.  36178/71  (Serial  No.  to the ground by a resistor 40.
The collector 1 262 876); FIGURE 2 is a graphical re-  electrode of the
"transistor 38 is directly 10 presentations of the output signals as a
connected to a source of positive potential 75 function of frequency of the
discriminator  applied to the chip through the contact ter- portion of the
angle modulation detector  minal 42. system; FIGURE 3 is a graphical
represent-.    The output signal taken at the emitter elec- ation of the
resultant wave form  obtained trode of the transistor 38, is applied to the
by subtracting the values of the two recti-  second limiter stage 20, which
includes the 80 fied discriminator output signals over the  transistors 44,
46 and 60. The emitter elec- linear range as a function of frequency;
trodes of the transistors 44 and 46 are FIGURE 4 is a schematic circuit
diagram   directly connected, and their junction is of an alternate
discriminator network with  connected to the ground by a resistor 48. 20
center tap drive to the tuned  circuit; and  The collector electrode of the
transistor 46 FIGURE 5 is a schematic circuit diagram   is connected to the
junction point 34 by a of an modification of the amplifier-detector  load
resistor 50, and the collector electrode portion of the angle, modulation
detector  of the transistor 44 is directly connected to system.
the junction point 34. A diode 52, a resistor 25   Referring now to the
drawings and more  54, a resistor 56 and a diode 58 are con- 90
particularly to FIGURE 1, the dashed rect-  nected in series, between the
junction point angle 10 of FIGURE 1 schematically illus-  34 and ground to
provide a suitable bias trates a monolithic  semiconductor chip   at the
junction of the two resistors for the The chip has a plurality of contact
areas  base electrode of the transistor 46. 30 about its periphery, through
which external    The transistor 60 is connected as an emit- 95
connections, to the circuits on the chip can  ter follower, and signals
developed across be made. For example, the contact 12 pro-  the emitter
output resistor 62 are applied vides a common or ground potential cons  to
the thitd limiter stage 22 through a re- tact area, which is connected to
the various  sistor 66. The collector electrode of the 35 circuit-ground
connections on the chip. The  transistor 60 is directly connected to the
100 circuit includes a limiter 100, a dicrimi-  source of positive
potential 42. A resistor nator 200, a portion of which is external to  68
interconnects the emitter electrode of the chip, and a differential
amplifier-detect-  the transistor 60 and the RF bypass capa- or 300.
citor 36. This connection provides a nega- 4V   A frequency modulated
carrier wave de-  tive feedback loop to stabilize the limiter 105 veloped
across the tuned circuit 16 is ap-  circuit by providing the necessary
operat- plied to the input terminals 14 and 14' of  ing bias for the base
electrodes of the tran- the limiter 100. The signal is translated  sistors
26, 28 and 70. through three amplifier-limiter stages, 18,    The final
limiter stage 22 includes the 45 20 and 22 and is developed across an out-
transistors 64 and 70. The emitter elec- 110 put load resistor 24. The
signal developed  trodes of the transistors 64 and 70 are di- across
resistor 24 is applied to the discrimi-  rectly connected, and their
junction is con- nator 200 which develops two antiphase  nected to ground
through the emitte-col- voltages that drive the detector 300.       lector
current path  of a  transistor 72 50   The limiter stage 18 includes three
tran-  which provides  a constant source  of 115 sistors 26, 28 and 38. The
emitter electrodes  current.  The base  electrode  of  the of transistors
26 and 28 are directly con-  transistor 72 is connected to the junc-
nected, the junction being connected to  tion point of the resistor 56 and
the diode ground by a resistor 30. A load resistor 32  58. A  load resistor
24 interconnects the 55 is connected between the collector electrode
collector electrode of the transistor 70 to 120 of the transistor 28 and a
junction point  the junction point 34, and a direct connec- 



34. A source of positive regulated potential  tion is provided between the
collector elec- is developed at the junction point 34, des-  trode of the
transistor 64 and the junction cribed more fully hereinafter.
point 34. The base electrode of the tran- 60   The collector electrode of
the transistor  sistor 70 is directly connected to the RF by- 125 26 is
directly connected to the junction point  pass capacitor 36. 34 and the
base electrode of the transistor    The base current of the transistor 64
28 is connected to ground by a radio-fre-  flows through resistor 66 while
the base cur- quency (RF) bypass capacitor 36. The base  rents of the
transistors 26, 28 and 70 flow 65 electrode of the transistor 26 is
connected  through the resistor 68. Therefore, to ach- 130    1 262 875
3 ieve substantially equal bias potential on  circuit and ground. That is,
capacitor 214 the base electrodes of the transistors 64 and  is connetced
between the terminal 206 and 70, the resistor 66 should be three times as
ground, and the capacitor 216 is connected large as the resistor 68,
assuming that all  between the terminal 208 and ground. 5 the transistors
draw the same base current.   In operation, the rectangular voltage wave 70
That is, the resistors 66 and 68 should  shape which would otherwise appear
across be apportioned so that the voltage drops  the load resistor 24 at
the last limiter stage from the emitter electrode of the transistor  22 is
altered by the integrating capacitor 60 across the respective resistors are
equal.  212 to develop a partially integrated or tri- It should be noted
that the importance of  angular wave form at the junction of the 75 the
ratio is advantageous in integrated cir-  resistor 210 and the capacitor
212. This cuit fabrication techniques where it is diffi-  integrated wave
form is further integrated cult to regulate the absolute value of com-  by
the capacitor 214 so that harmonic com- ponents, but comparatively easy to
regulate  ponents at the two input terminals to the 45 their relative
values. Where equal transistor  differential amplifier-detector 300 are
sub- 80 base currents are not used, the required  stantially reduced. ratio
of the resistor 66 to the resistor 68 is   Output signals are derived from
the dis- readily determined.                       criminator 200 across
the capacitor 214 (or The biasing arrangement of the limiter  the
capacitors 206 and 216 in series) and' 20 circuit is accomplished utilizing
only a single  the capacitor 216. The output signals pro- 85 RF bypass
capacitor 36 in the feedback  vide balanced drive voltages to the ampli-
network. This reduces the number of ex-  fier-detector network 300 and are
180[err]. ternal components to be used with the inte-  apart in phase
rather than at an asymmetri- grated circuit chip and thus reduces the  cal
angle as in prior art quadrature systems. 25 number of connections to be
made to the  Anti-phase operation of the discriminator 90 chip.
network enhances the amplitude modulation Referring now to the regulated
voltage  rejection of the amplifier-detector because supply at the junction
point 34, a positive  there is a reduction in the period during source of
potential is applied to the contact  which both rectifier transistors of
the am- 30 area 42. A transistor 74 has its collector  plifier-detector
conduct simultaneously.    95 electrode directly connected to the terminal
Moreover, the discriminator network is 42 and, hence, the positive source
of poten-  so arranged that it provides a common DC tial. The emitter
electrode of the transistor  path from. the output of the limiter through
74 is directly connected to the base elec-  the discriminator network to
the input of 35 trode of a transistor 76. The base electrode  each detector
circuit. Thus, a DC path is 100 of the transistor 74 is connected to the
junc-  provided from the collector electrode of the tion point of two zener
diodes 78 and 80  transistor 70 through the resistor 210'to the which are
connected in series between the  base electrode of the rectifier transistor
306 terminal 42 and the ground. The collector  and, in a like manner, a DC
path is pro- 40 and emitter electrodes of the transistor 76  vided from the
collector electrode of the 105 are connected between the terminal 42 and
transistor 70 through a resistor 210 and the the junction point 34. The
specific form of  inductor 204 to the base electrode of the voltage
regulation is a matter of choice and  rectifier transistor 310. is not
critical to the operation of the circuit.    This DC path which links both
amplifier- 45   Discriminator 200 utilizes a single paral-  detector inputs
and the last limiter stage lel tuned circuit rather than the two tuned  22
permits the detector transistors of the 



circuits typical of the prior art. Because one  amplifier-detector 300 to
be equally biased tuned circuit is used, there is a substantial  to give
balanced operation without the need cost saving in the discriminator
network  for adjusting separate bias circuits. More- 50 and in labor
because the single tuned circuit  over, since the two input terminals to
the 115 phase-shift discriminator is more easily  amplifier-detector  300
are interconnected aligned than the prior art two tuned circuit  by the
inductor 204, the same AM compo- systems.
nents are applied on both sides of the de- The discriminator 200 includes a
tuned  tector, the advantage of which will be more 55 circuit 202
comprising an inductor 204 and  fully explained hereinafter.           120
a capacitor 206 which are not part of the    The principal frequencies of
the phase- integrated circuit chip but are connected  shift discriminator
200 are [err] electrically to the chip by the contact areas  and are shown
in FIGURE 2 which is a 206 and 208. A resistor 210 and a capacitor  plot of
the output signals as a function of 60 212 are connected in series between
terminal  frequency of the discriminator portion of 125 206 and ground, the
junction of the re-  the angle modulation detector system. The sistor and
the capacitor being directly con-  push-pull drive signals are taken across
nected to the collector electrode of the tran-  either end of the parallel
tuned circuit 202 sistor 70. Two capacitors 214 and 216 are  and are
designated, for convenience, el and 45 connected across each side of the
tuned  [err] is the discriminator output signal de- 130    4
1262875 rived across the capacitor 214, and [err] is the       so that the
respnant frequency of the com- output signal derived across the capacitor
posite [err] section is equal to the center fre- 216.
quency of the discriminator circuit. Sym- At the discriminator frequency
[err], these    metry of the wave forms shown in FIGURE voltages are equal
in magnitude and oppo-       2 is obtained by the selectrion of the capa-
site in phase. On either side of the center    citors 214, 216 and 212, in
addition to the frequency over a specified range, the ampli-     resistor
210. Equal values of capacitance tude of one signal increases, while the
am-       for the capacitors  214 and 216 ae not re- plitude of the other
signal decreases, the      quired because the value of the resistor 210
phase remaining substantially 180[err] apart.  can be chosen to provide the
desired sym- The principal frequencies can be deter-      metry in the
discriminator output signals. mined as follows. From FIGURE 1, it is
It is desirable that the O of the inductor. cient that [err] will be a
minimum at the     204 be maintained high in order to avoid resonant
frequency of L[err]C[err] where the      departure from the 180[err] phase
difference 15 tuned circuit displayes its greatest impedance.    between
[err] and [err]   . The linear region for [err]-[err] as a That is, when
[err]= [err]= [err]. In        function of frequency is the frequency range
between the two peak values of [err] a like manner, [err] will be a minimum
when      and [err] as shown in FIGURE 2. Beyond the equivalent inductive
susceptance of       this range, [err]-[err] no longer varies linearly
L[err]C[err] is equal to the capacitive susceptance     as a function of
frequency, FIGURE 3, in of C[err]. Thus:                      a different
scale, shows the resultant wave form obtained by subtracting the value of
the two discriminator output signals over [err]
the linear range as a function of frequency. From the equations for [err]
and [err], it can from which                     be seen that the frequency
range between [err] and [err] increases as the ratio of C[err] [err]
divided by C[err] is increased. The drive for the discriminator 200 is the
cross-over frequency [err] of the phase-       taken from the collector
electrode of the shift discriminator 200 will occur when the     transistor
70 of the limiter stage 22. In the inductive susceptance of I[err]C[err] is
half of      intercarrier sound channel of a television the capacitive
susceptance of C[err] .      receiver, the drive would be a square wave
Thus:                                       of current at 4.5 MHz
(according to United States standards). The filtering action of the 



[err]                          network including capacitor 212 is associ-
ation with the resistor 210 and capactor from which
214 is effective in substantially attentuating [err]
harmonies of the 4.5 MHz fundamental so that the voltages [err] and [err]
are essentially sinusoidal. This attenuation of harmonies improves the
balance of the system in that 2                the harmonies do not appear
at the ampli- fier-detector network input terminals. the principal
frequencies are indicated on       An advantage of the phase-shift discri-
the wave forms shown in FIGURE 2 which       minator 200 for application in
TV and FM are the volatages [err] and [err] across C[err] and     radio is
that the capacitors 214 and 216 C[err] respectively as a function of
frequency     are of a magnitude which can be readily The resonant
frequency of the composite  integrated on a monolithic silicon chip. For
[err] network including C[err], L[err]C[err] and C[err]    operation at
substantially lower frequencies is given by
however these capacitors can be arranged [err]            external to the
integrated circuit chip It should be noted that the tuned circuit 202 of
the discriminator 200 is not suscep-  120 tible to fabrication in
integrated circuit form at the present time. However the discriminator
utilizes only one turned circuit In the special case where C[err]= C[err]
rather than the two tuned circuits typical 60
of the prior art and thereby reduces the 125 [err]
cost in number of peripheral components and connections which must be made
to the chip. An. alternate phase-shift network for use with the
differential amplifer-detector net- 180    1 262875
5 work 300 is shown in FIGURE 4. This  transistor 306, which has its base
electrode phase-shift network has a quadrature re-  connected to one side
of the tuned circuit lationship between the voltages rather than  202
through the contact area 206, has its the previously described, anti-phase
opera-  emitter electrode directly connected to the 5 tion of the
discriminator network shown in  base electrode of a transistor 308.  70
FIGURE 1. The discriminator output sig-    In a like manner, a transistor
310, which nals are derived across the tuned circuit  hasits base electrode
connected to the other 202' which includes the inductor 204' and  side of
the tuned circuit 202 through the the capacitor 206'. A center tap
connection  contact area 208, has its emitter electrode 10 218 on the
inductor 204' is provided and is  directly connected to the base electrode
of 75 directly connected by a lead 220 to the col-  a transistor 312.
lector electrode of the transistor 70 in the    The transistors 308 and 312
have their last limiter stage 22. A capacitor 214' inter-  electrodes
interconnected to form a differ- connects the lead 220 and ground, and a
ential amplifier. The emitter electrodes of capacitor 216' interconnects
one end of the  the transistors 308 and 312 are connected 80 tuned circuit
202' and ground.           to the collector electrode of a constant cur-
The general operation of the phase-shift  rent transistor 318 by two
resistors 314 and network is similar to the discriminator  316
respectively. The resistors 314 and shown in FIGURE 1 so far as the
integra-  316 provide degeneration for the differential 20 tion of the
square wave of current across  amplifier. The constant current source in-
85 the capacitor 214'. The quadrature voltage  cludes the transistor 318
and its biasing is induced across the tuned circuit 202' at  circuitry, the
resistor 56 and the diode 58. its resonant frequency. This resonant fre-
The emitter electrode of the transistor 318 quency of the tuned circuit
202' is the dis-  is directly connected to ground and the base 25
criminator center frequency. The capacitor  electrode is connected to the
anode of the 90 216' is the circuit component which results  diode 58. 



in the development of the quadrature volt-    A resistor 320 connects the
collector elec- age.                                     trode of the
transistor 312 to the source of It should be noted that the discriminator
potential applied at the contact area 42. 30 networks of FIGURE 1 and
FIGURE 4  An output contact area 322 is connected to 95 both utilize a
single tuned circuit. How-  the collector electrode of the transistor 312.
ever, the tuned circuit 202' of the phase-  A bypass capacitor may be
connected be- shift network shown in FIGURE 4 is reso-  tween the collector
electrode of the tran- nant at the discriminator center frequency  sistor
312 and ground. The output terminal 35 [err]. While the tuned circuit 202
of the phase-  322, in the present embodiment, is adapted 100 shift network
shown in FIGURE 1 is reso-  to provide an output potential representa- nant
at the frequency [err] which is substan-  tive of the angular deviation,
frequency or tially removed from the discriminator cen-  phase, of the wave
applied to the input ter- ter frequency. The center frequency [err] of
minals 14 and 14' of the angle modulation 40 tuned circuit 202 is at the
frequency where  detector system. The transistors 306, 308 105 the tuned
circuit 202 appears to be an in  and 310, as is the case with the
transistor ductive reactance.                       312, are operated from
the source of posi- The anti-phase operation of the discri-  tive potential
applied to the contact area minator shown in FIGURE 1 gives greater  42.
Thus, a direct connection is provided '45 AM rejection when used with the
differen-  between the collector electrodes of the tran- 110 tial
amplifier-detector network 300, which  sistors 306, 308 and 310 and the
contact is described in greater detail hereinafter.  area 42. This results
from  the fact that the anti-    Since the two transistors 306 and 310 of
phase relationship results in maximum sym-  the amplifier-detector stages
302 and 304 50 metry 'and a minimum overlap of the con-  are directly
connected to the base electrodes 115 duction periods of the transistors in
the  of the transistors 308 and 312, respectively, detector circuit. This
is especially import-  the input resistance of the transistors 308 ant when
AM  is present and it is desired  and 312 provides substantially all the
load that the AM  component does not produce  resistance for the two
transistors 306 and 55 a contribution to the current in the output  310.
Because the input impedance of the 120 of the detector.
transistors 308 and 312 is very high, the Referring again to FIGURE 1, the
out-  transistors 306 and 310 are substantially put of the phase-shift
discriminator 200  biased to cutoff and, consequently, exhibit taken across
the capacitors 214 and 216  high sensitivity because there is substan- 60
drives the amplifier-detector 300. The am-  tially no threshold level which
must be 125 plifier-dctector 300 includes two stages 302  reached before
detection occurs. and 304. Each of the stages 302 and 304    When the
capacitance associated with the comprise a first transistor having its
emitter  base to emitter junction of the transistors electrode directly
connected to the base  308 and 312, which form  the differential electrode
of a second transistor. Thus, a  amplifier, is too small to give the
desired 130    [err]    6                                       1 262 875
time constant needed for demodulation, ad-  the differential amplifier. The
emitter elec- ditional capacitance such as a capacitor 324  trode of the
rectifier transistor 306' is con- is connected between the emitter
electrode  nected to the base electrode of the tran- of the transistor 306
and ground, and a  sistor 308' by a resistor 326. A capacitor 5 capacitor
326 is connected between the  328 interconnects the emitter electrode of 70
emitter electrode of the transistor 310 and  the transistor 306' and the
ground, and a ground. By the addition of the capacitors  capacitor 330
interconnects the base elec- 324 and 326 the desired time constants can
trode of the transistor 308' and ground. be achieved. These capacitors can
be of a    In a like manner, the resistor 332 inter- 10 very small value
owing to the high input  connects the emitter electrode of the tran- 75
resistance associated with the emitter fol-  sistor 310' and the base of
the transistor lower transistors 306 and 310, and there-  312'. A capacitor
334 connects the emitter 



fore, are susceptible of fabrication on an  electrode of the transistor
310' to ground. integrated circuit chip.                  and a capacitor
336 connects the base elec- 15  In operation, the constant current source
trode of the transistor 312' to ground. The 80 transistor 318 determines
the total collector  resistors 326 and 332 may be of unequal currents which
flow through the transistors  value to improve amplitude modulation 308 and
312 of the differential amplifier.  rejection. A similar effect can be
achieved this, in turn, determines the current flowing  with a single
resistor. 20 in the base electrodes of the transistors 308    Utilization
of two capacitors in the emit- 85 and 312. Since there are no shunt paths
ter circuit of the rectifier transistors, as in between the emitter
electrodes of the tran-  FIGURE 5, is particularly suited for low sistors
306 and 310 and ground, the emitter  frequency applications where it may be
ad- current flow in the rectifier transistors 306  vantageouS to provide an
additional filter 25 and 310 is substantially the base current  section. In
this way, the desired rectification 90 which is flowing in the transistors
308 and  and filtering is accomplished with a mini- 312. In this manner,
the rectified transistors  mum total value of capacitance. 306 and 310 are
biased to cut off so that detection occurs at relatively low signal in-
WHAT WE CLAIM IS: - 30 put levels.                                1. An
angle modulation signal demodu- 95 The modulated RF signal input to the
lator system comprising a first and a sec- amplifier-detector stage 300 is
a balanced  ond capacitor connected in series, an in- input which is
applied at the base electrodes  ductor coupled across said first capacitor
of the rectifying transistors 306 and 310.  and coupled to a source of
angle modu- 35 The modulated RF signal input applied to  lated signals to
be demodulated, said sig- 100 the base electrodes of the rectifier
transistors nals occurring within a selected frequency 106 and 310 varies
oppositely in amplitude  range, a first signal output circuit coupled as a
function of the angle modulated signal  across said second capacitor, and a
second applied to the input terminals 14 and 14'  signal output circuit
coupled across said 40 and is rectified by the transistors before  first
and second capacitors, wherein said 105 being applied as the input signal
to the dif-  first and second capacitors are connected ferential amplifier
to produce the desired  in series across said source of angle modu-
demodulated output at the contact area 322.  lated signals, the parameters
of said induc- Improved amplitude modulation rejec-  tor and said first
capacitor are selected to 45 tion capability for the amplifier-detector
resonate at a frequency near the upper end 110 system is obtained because
the configura-  of said frequency range of said angle modu- tion which
includes the transistors 308 and  lated signals, and the parameters of said
312 interconnected as a differential ampli-  first and second capacitors
and said induc- fier provides high common mode rejection  tor are selected
to resonate at a frequency 50 capability. In addition, because of the high
near the lower end of said range of said  115 gain associated with the
differential ampli-  angle modulated signals. fier, only very low levels of
RE input sig-    2. A  demodulator system  as claimed nals are required to
obtain a high level of  in Claim  1, wherein a third capacitor is output
signal. Low level RF input signals  provided connected in parallel with
said 55 minimize the problems of RF radiation as-  series-connected first
and second capacitors. 120 sociated with conventional modulation sig-  such
that signals of equal amplitude appear nal detector schemes.
at said signal output circuits at a frequency Reference is now made to
FIGURE 5  near the center of said frequency range of which is a
modification of the amplifier-  said angle modulated signals. 60 detector
portion of the angle modulation    3. A  demodulator system  as claimed 125
detector systems. The circuit of FIGURE  in Claim  2, including a resistor
coupled 5 is similar to the amplifier-detector shown  between the source of
angle modulated sig- in FIGURE 1 except that a resistor and a  nals and the
junction of said first and said capacitor have been added to the network
third capacitors. 65 interconnecting each rectifier transistor to    4. A
demodulator sytsem  as claimed 130    1 262 875
7 in Claim 3 including a fourth capacitor con-  potential, a base electrode
and an emitter 55 nected across said source of angle modu-  electrode, said
transistors having their base 



lated signals.                             electrodes coupled to the
discriminator net- 5. A  demodulator system  as claimed  work, and a third
and a fourth transistor 5 in any of Claims 1-4 wherein said inductor
interconnected to form  a differential am- has a tap connection coupled
across said  plifier having a first and a second signal 60 first capacitor
and coupled to said source  input electrode, said first differential am- of
angle modulated signals, the parameters  plifier signal input electrode
being connected of said inductor and said first capacitor  to said first
transistor emitter electrode to 10 selected to resonate at a frequency near
the  provide the only DC path between said first center of the frequency
range of said angle  transistor emitter electrode and said first dif- 65
modulated signals.                         ferential amplifier signal input
electrode and 6. A  demodulator system  as claimed  said second
differential amplifier signal in- in Claim  5 in which a third capacitor is
put electrode being connected to said second 15 connected between said
inductor tap and  transistor emitter electrode to provide the the remote
end of said second capacitor.    only DC path between said second tran- 70
7. A  demodulator system  as claimed  sistor emitter electrode and said
second in any one of the preceding claims together  differential amplifier
signal input electrode. with a first and a second transistor each    9. A
demodulator system  as claimed 20 having a collector electrode coupled to
oper-  in Claim 7 or 8 including a capacitor con- ating potential, a base
electrode and an  necting the junction of said first transistor 75 emitter
electrode, said first transistor base  emitter electrode and said first
differential electrode being coupled to the junction of  amplifier signal
electrode to a point of ref- said first and said second capacitors and
erence potential and another capacitor con- 25 said second transistor base
electrode being  necting the junction of said second tran- coupled to the
junction of said first capa-  sistor emitter electrode and said second dif-
80 citor and said inductor remote from  said  ferential signal input
electrode to a point second capacitor, and a third and a fourth  of
reference potential. transistor interconnected to form  a differ-    10. A
demodulator system  as claimed 30 ential amplifier having a first and a
second  in Claim 7 or 8 including a resistor in the signal input electrode,
said first differential  connection between the emitter electrode of 85
amplifier signal input electrode being con-  at least one of said first and
second tran- nected to said first transistor emitter elec-  sistors and the
differential amplifier signal trode to provide the only DC path between
input electrode connected thereto. 35 said first transistor emitter
electrode and  11. A demodulator signal as claimed in said first
differential amplifier signal input  Claim  10 including capacitors
respectively 90 electrode, said second differential amplifier  connected
between a point of reference signal input electrode being connected to
potential and opposite ends of said resistor. said second transistor
emitter electrode to    12. An angle demodulation signal de- 40 provide the
only DC path between said  modulator system  substantially as herein-
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