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COMPLETE SPECIFICATION                         Angle-Modulated Wave
Demodulating System           We, RADIO CORPORATION OF AMERICA, a  balanced
detection is maintained even for low         Corporation organized under
the laws of the  level signal operation.                   45         State
of Delaware, United States of America,    According to the present
invention there is         of 30, Rockefeller Plaza, City and State of
provided an angle modulated wave demodulat-     5  New  York, United States
of America, do  ing system  including a source of first angle        hereby
declare the invention, for which we  modulated waves of variable amplitude
con-        pray that a patent may be granted to us, and  sisting of a
first winding which is connected  50        the method by which it is to be
performed,  in a loop with, in the order named, a first        to be
particularly described in and by the  rectifier, a resistance means and a
second     10 following statement: -                      rectifier, and a
second winding, constituting           This invention relates to angle
modulated  a source of second angle modulated waves         wave
demodulating systems. In co-pending  which at a centre frequency are in
phase  55         Patent Application No. 8790/67 (Serial No.  quadrature
with said first waves, connected         1124276) there is described a
frequency modu-  between a point on said first winding and a     15  lation
detector circuit which may be fabri-  source of direct potential, whereby
when said         cated using integrated circuit techniques. As  first and
second rectifiers are made equally         is described therein, such
fabrication is made  conductive by said first signals an output 60
possible by constructing the circuit as a sampl-  point on said resistance
means attains the         ing   or average type detector rather than as
potential of said direct potential source, and    20  the more conventional
peak type detector.  wherein means are provided to maintain the
This construction substantially does away with  potential of said output
point equal to that         the need for the large capacitors normally  of
said direct potential source under no- 65         used in such prior art
detectors and eliminates  signal conditions.         the known problems
large capacitors present  In the accompanying drawings:    25  to
integrated circuit design. At the same time,    Figure 1 is a  schematic
circuit diagram         such construction permits the use of a rela-  of an
angle modulated wave processing channel         tively  small amount of
capacitance to filter  embodying the invention;                70
the frequency modulated signal. Such capa-   Figure 2 is a graph helpful in
explaining         citance may be provided by the distributed  the
advantage of the present invention;;    30  capacitance of integrated
detector load resis-    Figure 3 is a schematic circuit diagram
tors,  and may further be augmented by the  of a modification of a
discriminator circuit         use of the relatively small capacitance of
embodying the invention;                   75         reverse biased
rectifier devices.            Figure 4 is a schematic circuit diagram
The above-identified application also des-  of another form of angle
modulated wave pro-     35  cribes how the average type of FM  detector
cessing channel embodying the invention;         might be connected to
symmetrically drive,         and provide the operating bias for, a
transistor    Figure 5 is a schematic circuit diagram         audio
amplifier, also integrated on the same of an additional form of
discriminator cir- 80         monolithic semi-conductor chip.
cuit embodying the invention;     40    It is an object of the present
invention to    Figure 6 is a schematic circuit diagram         provide an
integrated angle modulated wave  of another form of discriminator circuit
em-         detection system  similar to that described  bodying the
invention;         above, but with the additional feature that    Figure 7
is a  schematic circuit diagram  85         [Price 4s. 6d.]   



2                                           1,170,353        of a further
form of discriminator circuit em-  38 of the discriminator transformer 36
is       bodying the invention; and                     connected between a
pair of contact areas 48         Figure 8 is a schematic circuit diagram
and 42, and a third winding 44 is connected       of still another form of
discriminator circuit  between a centertap on the secondary wind-   5
embodying the invention.                       ing 38 and  an operating
potential supply ter-  70         The integrated circuit incorporating the
minal 46.      principles of the present invention will be    The secondary
winding 38 of the discrimin-      described in the context of -a television
re-  ator transformer is connected to drive a pair      ceiver. It is to be
understood, however, that  of oppositely poled rectifier devices 50 and  10
the fundamental concepts to be described are  52. Thus, the secondary
winding represents  75       more generally applicable. For example, the  a
first source of angle modulated  waves. A       circuit may be used in
broadcast or com-  pair of load resistors 54 and 56 are  connected
munication receivers.                          in series between the anode
of the rectifier         The schematic circuit diagram of FIGURE  50 and
the cathode of the rectifier 52 to  form  15  1 shows an example of
specific circuitry em-  a series circuit therewith and with the secon-  80
bodying the invention. The dashed rectangle  dary winding 38 of the
transformer  36.  In       10 schematically illustrates a monolithic semi-
this way, a circuit loop is provided. The cir-       conductor circuit
chip. The chip has a plur-  cuit  loop includes winding 38, rectifier 52,
ality of contact areas about  its periphery  resistors 56 and 54, and
rectifier 50 in the  20  through which connections  to the circuit  on
order named. It should be noted that in the  85       the chip may be made.
For example,  the chip  circuit loop,  the rectifiers 50 and 52 are
10  has a pair  of contact  areas  12 and 14  poled in the same direction.
which are coupled to a  source of frequency    The  discriminator  circuit
demodulates       modulated (FM) waves. The contact area 14  applied
frequency modulated  signals, with the  25  provides a common or ground
potential con-  demodulated signals appearing at the -junc-  90       tact
area which is connected to the various  tion of the resistors 54 and 56.
The demodu-       circuit-ground connections shown on the chip.  lated
signals are applied to, and provide the       As to physical dimensions,
the chip 10 may  base current drive for a transistor 58 which       be of
the order of 50 mils x 50 mils, or  has, for example, equal valued emitter
and  30  smaller.                                       collector resistors
60 and 62, respectively. The  95         FM  signals from a  suitable
source, such as  transistor 58  is connected as an audio fre-      a video
detector or video amplifier of a tele-  quency amplifier, and push-pull
output signals      vision receiver, are  applied to a terminal 16  may be
derived at the contact area 64 and      and  coupled through a capacitor
18 to a  reson-  66. If desired, single-ended audio signals  35  ant
circuit  20 which is tuned to the 4.5  may be derived at one or the other
of the 100      Mc/s intercarrier beat  between the video and  contact
areas 64 and 66.      sound carriers  of a  television signal. The    In
addition  to the foregoing, the discrimin-      resonant circuit 20 and the
coupling capaci-  ator circuit includes three reverse-biased recti-
tor 18 in  the present example are external to  fier devices 68, 70 and 72.
The rectifier de-  40  the chip, but are coupled thereto through the  vice
68 is connected between the anode of 105      contact areas 12 and 14.
the rectifier 50 and a contact area 74 which        The contact areas 12
and 14 are coupled  is adapted to be connected to a  positive ter-      to
a limiter amplifier 22 which  is of a design  minal of the operating
potential supply source.      that may be formed by integrated circuitry
The rectifier  70 is connected between the  45  fabrication processes. By
way of example, the  cathode of the rectifier 52 and a contact  area 110
circuitry incorporated in the limiter  amplifier  78 which is connected to
another positive      22 may be of  the type described in Patent  terminal
of  the operating potential supply      Specifications Nos. 1124274 and
1127801.    source. The rectifier 72 is connected between        The
limiter amplifier stage  22  is connected  the base electrode of the
transistor 58 and  50  to drive  an emitter coupled amplifier-limiter
ground. A contact area 76, which is adapted 115      stage 24 including a
pair  of  transistors  26  to be connected to still another  positive ter-
and 28. The emitter electrodes of the tran-  minal of the operating
potential supply source,      sistors 26  and 28 are connected in  common
is connected to the base electrode of the  tran-      through a resistor 29
to ground.  The collec-  sistor 28 to provide the desired  bias voltage  55
tor electrode of  the transistor 26 is  connected  therefor.
120      to an operating  potential supply contact area   Before
describing the operation  of  the FM      30 which is adapted  to be
connected  to  a  demodulator circuit, it will be noted that the
positive terminal of  an operating potential  operating potential supply
provides four dif-      supply source, not shown.
ferent voltages  for application to the contact 



60    The collector electrode of the transistor 28    areas 30, 74, 76 and
78. As indicated in  125      is connected to a second positive terminal
FIGURE 1, these voltages are plus 7 volts, plus      on the operating
potential supply  source  4 volts, plus 2 volts and plus 6 volts, res-
through a contact area 32 and the primary pectively each being measured
with respect      winding 34 of [err]  tuned phase-shift discrimin- to
ground.  65  ator transformer 36. The secondary winding    In addition, a
reference potential point 130                                    1,170,353
3           for  the  operating   potential supply is       plus 2 volts so
that  the rectifier 72 is reverse  65 connected to the grounded contact
area 14. biased  by that  amount.          It is  to  be noted  that  a
single operating   In the circuit of FIGURE 1, average de-
potential supply contact area and a ground    tection is employed with a
substantially resis-      5  contact area may be connected to the chip, and
tive load.  Filtering of the signal frequency and          the various
voltages may be derived from a     of its harmonics is provided by the
distri-    70          suitable tapped resistive or rectifier voltage
butted capacitances of the load resistors     54          divider formed on
the chip,  as described in the    and 56, and this filtering is further
augmented          above-noted applications.                      by the
capacitances provided  by  the reverse      10   In the operation of the
circuit as thus far   biased rectifiers 68, 70 and 72.          described,
amplitude limited frequency    The foregoing discussion has proceeded
75          modulated waves are applied between the     under the
assumption that the signal level at          base electrode of the
transistor 26 and ground.    the input electrodes of the rectifiers 50 and
The emitter coupled amplifier 24 provides fur-           52 is sufficiently
large to overcome the "con-      15  ther limiting of the wave so that the
output            tact" potential of those devices.   Under such
current  in  the collector circuit of the tran-        circumstances,
alternates half cycles of the sig-     80          sistor 28  is
essentially a square wave or a  nal forward biases the rectifiers  50 and
52          limited wave of substantially constant ampli-         so that a
conductive path is provided from          tude. The limited  wave is
applied through        the plus 2 volt terminal 46 to the junction     20
the tuned primary and secondary windings of      of the resistors 54 and
56, i.e. to the output         the  discriminator transformer 36 to the
recti-     point of the detector.  When transistor 58 is   85         fiers
50 and 52.  The load circuit for these        added to amplify the audio
frequency signal         two  rectifiers comprises the resistors 54 and
developed  at  that junction, rectifier '52, also         56  and  the
reverse biased  rectifiers 68 and  provides a conductive path for the  base
cur-     25  70 which function   as small filter  capacitors.  rent of
transistor 58.         The reverse  biased rectifier 72 provids addi-    It
will be noted  that under  zero  signal  90         tional  capacitances,
across which the  demodu-  conditions, the  voltage at the junction of load
lated audio signal is developed. The winding  resistors 54 and 56  is about
1.4  volts. The         44 provides a second  souree of  angle modu-
reason for this is that about 0.6 volt  of  the     30  lated waves which
at the  center frequency are  2 volt supply is dropped  across  the
rectifier          in  phase  quadrature with  the  waves  provided   52,
and  the  voltage drop across the load  95          by the  first source
38.                        resistors 56  is  negligible since its
resistance            By  returning  the winding 44 of the dis-     is
small compared  to the  resistance  from the
criminator transformer 36 to  a positive volt-      junction of resistors
54 and 56 to ground. 35   age, for example plus 2 volts with respect
As the signal level increases the voltage at     to ground at terminal 46,
the input electrodes     the junction of the resistors 54 and 56    100
of the rectifiers 50 and 52 are also raised    also increases.  When the
signal level is suffi-         to  this voltage. Since the load impedance
cient to drive the rectifiers 50 and 52 fully         between the junction
of the load resistors 54    conductive the voltage at the junction of
40  and 56 and ground is large relative to either  the resistors 54 and 56
rises to 2 volts.          of these resistors, the same plus 2 volts
Thus, for low signal levels the circuit 105          of these resistors,
the  same plus 2  volts                      becomes unbalanced, and the
voltage at the          appear at the junction of resistros 54 and 56
junction of resistros 54 and 56 varies with          when the applied
signal is at the center signal     signal level by an amount which is large
rela-          frequency and strong enough to drive the  tive to the
demodulated  signal.  Stated other-     45  diodes 50 and 52 into full
conduction. Thus, wise, the AM rejection of the system suffers.
110         bias current is provided through  the dis-    Second the
demodulation characteristic of the         criminator network for the
output amplifier   circuit becomes non-linear for low level signals
transistor 58. On  either side of the center sig-  because a portion of the
signal swing is used         nal frequency, the output voltage swings
to overcome the "contact" potential of the     50 above and below the plus
2 volts in accord-   rectifiers, and also because the base current   115 



ance with the frequency modulation.          for the amplifier 58 is
supplied at low sig-            -In 'the circuit  described,  an  average
d-c ndl levels, in an  unbalanced manner through         potential of about
2  volt is developed across    the rectifier 52.         each of the
resistors 54   56 due to rectification   The schematic circuit diagram of
FIGURE     55  of  the applied carrier wave. Hence the volt-  l,however,
further includes a resistive con- 120         age at the anode  of the
rectifier 70 is about  nection  between the audio frequency output
.3 volts positive and the voltage  at the anode point and the  low signal
potential side of the         of the rectifier 68 is -about :1 -volt
positive,  discriminator winding to provide an auxiliary         both with
respect to ground.  Since   the current path at low signal levels.  To be
more     60 cathodes  of the rectifiers 68 and  70 are re- specfifc, this
connection comprises the resistor 125         turned to plus 4 and plus 6
volts respectively, 80 connected between the junction  of the         both
rectifiers are reverse biased by about 3   resistors 54 and  56 and the
contact area 76         volts. As noted above, the junction of the
connected  to the operating potenial "supply         resistors 54 and 56 is
at a potential of about  terminal 46. When the signals applied to the
4                                           1,170,353        input
electrodes of the rectifiers 50 and .52 noisy volume control action.
Automatic fre-       now drop down to a low level, the resistor 80  quency
control and tuning indicator voltages       maintains the voltage at the
junction of the  can be alternatively obtained between the       resistors
54 and 56 at the 2 volt level. Fur-  junction and the plus 2 volt terminal.
5  thermore, the base drive current for the tran-   FIGURE 4 shows a
schematic circuit dia- 70       sistor 58 is through the resistor 80 so
that  gram of another angle modulated wave pro-       non-linearities due
to the unsymmetrical base  cessing channel in  which  like  reference
drive current through the rectifier 52 are sub-  numerals are used to
designate parts corres-       stantially reduced.
ponding to those described above in connec- 10    The effect of such a
compensating resistor as  tion with FIGURE 1. In this embodiment 75
80 is shown in the graph of FIGURE 2. "A" of the invention, the output
point of the de-       represents the discriminator characteristic for
tector (the junction of the resistors 54 and       low level signal inputs
without the resistor  56) is direct coupled through the volume con-
80 while "B" represents the characteristic for  trol 86 and a driver stage
88 to the audio   15  the same signal level with the resistor 80  output
stage 90. D-c feedback is provided by  80 included in the circuit. "C" in
FIGURE 2  floating the entire detector network on the       represents the
discriminator characteristic for Feedback voltage, which in this case is
the       high level signal inputs without the resistor  voltage developed
at the emitter electrode of       80 while "E" represents the
characteristic  the output transistor 92.  20  with resistor 80 present. It
will be noted from  This arrangement provides  high  d-c  85      the
characteristics "B", "C" and "E" that  stability, maintains the
discriminator balance      the d-c voltage at the junction of the resis-
even at low levels, and eliminates the need      tors 54 and 56 at the
center frequency F[err] is  for' coupling capacitors between the discrimin-
plus 2 volts for each. The FM detector is thus  ator and driver, and
between the driver and  25  balanced for both high level and low level
output transistor. It is particularly advan-  90       signal inputs. With
respect to curves "A" and  tageous in integrated circuit application be-
"B", it will be noted that at low  signal  cause the limiter, the
discriminator network,       levels the discriminator becomes unbalanced
and the driver circuit can be integrated on a       without the resistor
80, since curve "A" lies  single monolithic chip, with the phase-shift   30
below the 2 volt axis. In addition, it will be  transformer and the volume
control external 95       noted that curve "A" exhibits a greater de-  to
the chip. As before, there is no d-c volt-       gree of non-linearity than
curve "B".       age across the volume control 86 at center         The
schematic circuit diagram of FIGURE  frequency.       3 shows an
alternative connection which per-    The reverse biased  rectifiers 68 and
70 of   35  mits balanced detector operation down to very  FIGURE 1 may be
omitted without impairing 100       low input signal levels. A first
resistor 82 is  the operation of the detector. However, it may       shown
connected between the anode of rectifier  be desirable to provide more
capacitance than       50 and the plus volt terminal of the operat-
provided by the reverse biased rectifier 72 in       ing potential supply
via a contact area (not  order to improve radio frequency filtering and
40  shown) while a second  resistor 84 is con-  provide de-emphasis. Such
an arrangement is 105       nected between the cathode of rectifier 52
shown in FIGURE 4, for example, 'by the       and ground. These two
resistors are chosen to  capacitor 94 shunting the volume control poten- 



be substantially equal so as to develop a d-c  tiometer 86. This capacitor
94 preferably is       voltage of plus 2 volts at the junction of resis-
external to the integrated circuit chip.   45  tors 54 and 56.
The  schematic  circuit  diagrams  of 110          By proper choice of
values  for resistors FIGURES 5-8 show additional circuits for       82 and
84, this connection can be used to bias  providing a conductive connection
from the       the rectifiers 50 and 52 near the knee of their  plus 2 volt
reference potential terminal 46  to       current-voltage characteristics
to maintain dis-  the audio frequency output point of the detec-   50
criminator balance for low signal levels. Such  tor under conditions of low
signal drive. In  115       forward biasing improves the linearity of the
FIGURE 5, the junction of the resistors 54       discriminator
characteristic, as shown by "D"  and 56 is connected to the plus 2 volt
in FIGURE 2, as compared with curves "A"  potential terminal 46, a resistor
96 is con-       and "B" is 82 and 84 were omitted. The  nected between
that junction and a point 98   55  audio frequency output continues to be
taken  on the winding 44 (the detector output point) 120       at the
junction of resistors 54 and 56. It will and the base electrode of the
transistor 58 is       be noted that other combinations of resistance
connected to the point 98.       values and voltages can be used to provide
In FIGURE 6, the winding 44 is grounded       a d-c voltage of plus 2 volts
at the junction  for signal frequencies by a capacitor 112, a   60  of
these resistors.                           pair of substantially equal
valued resistors 125   If desired, a volume control 86 can be con- 108 and
110 serially connect the load resis-        nected between the junction of
resistors 54  tors 54 and 56 between a plus 4 volt terminal        and 56
and the plus 2 volt potential terminal   and ground, and the base electrode
of the        46. At center frequency, no d.c. voltage is  transistor  58
is connected to the junction   65  present between these two points to
produce a  of the winding 44 and the capacitor 112 (the 130
1,170,353                                          5      detector output
point). The connection from  are made equally conductive by said first
the plus 2 volt terminal to the junction of  signals an output point on
said resistance     the resistors 54 and 56 and the resistor 114  means
attains the potential of said direct     coupling that plus 2 volt terminal
to the de-  potential source, and wherein means are pro- 5  tector output
point are both optional. The  vided to maintain the potential of said out-
70     first connection lowers the audio impedance  put point equal to that
of said direct poten-     of the detector and the second prevents the  tial
source under no-signal conditions.     audio take-off point from falling
below the    2. An angle modulated wave demodulating     2-volt level in
the absence of signal.     system in accordance with claim  1, wherein 10
FIGURES 3 and 6 illustrate that the audio  a resistor is coupled between
said source of 75     output can be taken off at either end of the  direct
potential and a point on said first     discriminator network, i.e. either
at the junc-  resistance means.     tion of the resistors 54 and 56 or at
the low  3. An angle modulated wave demodulating     potential side of the
third winding 44.    system in accordance with claim  1, wherein 15    In
FIGURE 7, a pair of resistors 100 and  two resistors are connected
respectively in  80     102 shunt the rectifiers 50 and 52 respec-
parallel with said first and with said second     tively with all other
connections being sub-  rectifier and are coupled by at least a portion
stantially the same as in FIGURE 1.        of said first winding to said
source of poten-       In FIGURE 8, a pair of resistors 104 and  tial. 20
106 are serially connected across the resis-    4. An angle modulated wave
demodulating  85     tors 54 and 56, the base electrode of the  system in
accordance with claim  1, wherein     transistor 58 is connected to the
junction  a first and second resistor are respectively     of resistors 104
and 106 (the detector output  connected between opposite ends of said first
point), and the winding 44 and the junction  resistance means and the
terminals of said 25  of resistors 54 and 56 are connected to the  source
of direct potential.               90     plus 2 volt supply terminal 46.
It will be    5. An angle modulated wave demodulating     noted that like
reference numerals are used  system  in accordance with claim  1, where-
in each of the FIGURES 5-8 to designate  in a connection having
substantially zero im-     points corresponding to those described above
pedance is coupled between said source of 30  in connection with FIGURE 1.
It will also be  potential and said point on said resistance  95 



noted that the additional resistors of these  means, and wherein a resistor
is connected     figures can easily be diffused on the integrated  between
said points on said first resistance     circuit chip, that the rectifiers
68 and 70 are  means and said source of second angle modu-     reverse
biased so that their anodes are both  lated waves. 35  connected to ground,
and that these recti-   6. An angle modulated wave demodulating 100
fiers may be omitted from the chip without  system  in accordance with any
one of the     impairing the operation of the detector al-  preceding
claims and  including  amplifier     through the radio frequency filtering
is then  means having an input terminal direct coupled     reduced.
to either a point on said first resistance means 40    Although FIGURES  1
and 3-8  show  or to a point on said second winding which 105
transformer 36 as having a separate winding  is remote from the point of
connection of said     44, it will be readily apparent to one skilled
second winding to said first winding.     in the art that this winding can
be eliminated    7. An angle modulated wave demodulating     by coupling
the high signal potential side of  system in accordance with claim 6
including 45  the primary winding 34, or a tap thereon to  a potentiometer
control connected substan- 110     the  centertap  on the secondary winding
38. tially in parallel with the  input circuit of said     If desired the
centertap on winding 38 may   amplifier  means for varying the amplitude
be directly connected to a high potential  of detected angle modulated
waves coupled     point on primary winding 34 and thereby, the  to said
amplifier means. 50  positive voltage for the discriminator network    8.
An angle modulated wave demodulating 115      may then be obtained directly
from the wind-  system in accordance with claim 6, wherein      ing 34.
said input terminal of said amplifier means is        WHAT WE CLAIM  IS:-
coupled to a point on said first resistance        1. An angle modulated
wave demodulating  means and wherein an output terminal of said 55  system
including a source of first angle modu-  amplifier means is coupled to said
remote 120      lated waves of variable amplitude consisting  point on said
second winding for maintaining      of a first winding which is connected
in a loop,  said rectifier bias voltage substantially con-      in the
order named, a first rectifier, a resist-  stant.      ance means and a
second rectifier, and a    9. An angle modulated wave demodulating 60
second winding constituting a source of second  system  in accordance with
any one of the 125      angle modulated waves which at a centre fre-
preceding  claims and  including a resistor      quency are in phase
quadrature with said first  coupling said source of direct potential to
waves, connected between a point on said first  said point on said second
winding to assure      winding and a source of direct potential,  forward
biasing of said first and second recti- 65  whereby when said first and
second rectifiers  fiers.                                      130
1,170,353                                         5      detector output
point). The connection from  are made equally conductive by said first
the plus 2 volt terminal to the junction of  signals an output point on
said resistance     the resistors 54 and 56 and the resistor 114  means
attains the potential of said direct     coupling that plus 2 volt terminal
to the de-  potential source, and wherein means are pro- 5  tector output
point are both optional. The  vided to maintain the potential of said out-
70     first connection lowers the-audio impedance- put point equal to that
of said direct poten-     of the detector and the second prevents the  tial
source under no-signal conditions.     audio take-off point from falling
below the    2. An angle modulated wave demodulating     2-volt level in
the absence of signal.     system in accordance with claim 1, wherein 10
FIGURES 3 and 6 illustrate that the audio  a resistor is coupled between
said source of 75     output can be taken off at either end of the  direct
potential and a point on said first     discriminator network, i.e. either
at the junc-  resistance means.     tion of the resistors 54 and 56 or at
the low    3. An angle modulated wave demodulating     potential side of
the third winding 44.    system in accordance with claim  1, wherein 15
In FIGURE 7, a pair of resistors 100 and  two resistors are connected
respectively in  80     102 shunt the rectifiers 50 and 52 respec-
parallel with said first and with said second     tively with all other
connections being sub-  rectifier and are coupled by at least a portion
stantially the same as in FIGURE 1.        of said first winding to said
source of poten-       In FIGURE 8, a pair of resistors 104 and  tial. 20
106 are serially connected across the resis-    4. An angle modulated wave
demodulating  85     tors 54 and 56, the base electrode of the  system in
accordance with claim  1, wherein     transistor 58 is connected to the
junction  a first and second resistor are respectively 



of resistors 104 and 106 (the detector output connected between opposite
ends of said first     point), and the winding 44 and the junction
resistance means and the terminals of said 25  of resistors 54 and 56 are
connected to the  source of direct potential.              90     plus 2
volt supply terminal 46. It will be    5. An angle modulated wave
demodulating     noted that like reference numerals are used  system  in
accordance with claim  1, where-     in each of the FIGURES 5-8 to
designate  in a connection having substantially zero im-     points
corresponding to those described above  pedance is coupled between said
source of 30  in connection with FIGURE 1. It will also be  potential and
said point on said resistance  95     noted that the additional resistors
of these  means, and wherein a resistor is connected     figures can easily
be diffused on the integrated  between said points on said first resistance
circuit chip, that the rectifiers 68 and 70 are  means and said source of
second angle modu-     reverse biased so that their anodes are both  lated
waves. 35  connected to ground, and that these recti-   6. An angle
modulated wave demodulating 100     fiers may be omitted from the chip
without  system  in accordance with any one of the     impairing the
operation of the detector al-  preceding claims and  including amplifier
through the radio frequency filtering is then  means having an input
terminal direct coupled     reduced.                                     to
either a point on said first resistance means 40    Although FIGURES  1 and
3-8 show  or to a point on said second winding which 105     transformer 36
as having a separate winding  is remote from the point of connection of
said     44, it will be readily apparent to one skilled  second winding to
said first winding.     in the art that this winding can be eliminated
7. An angle modulated wave demodulating     by coupling the high signal
potential side of  system in accordance with claim 6 including 45  the
primary winding 34, or a tap thereon to  a potentiometer control connected
substan- 110     the centertap on the secondary winding 38. tially in
parallel with the input circuit of said     If desired the centertap on
winding 38 may  amplifier means for varying the amplitude     be directly
connected to a high potential  of detected angle modulated waves coupled
point on primary winding 34 and thereby, the  to said amplifier means. 50
positive voltage for the discriminator network    8. An angle modulated
wave demodulating 115     may then be obtained directly from the wind-
system in accordance with claim 6, wherein     ing 34.
said input terminal of said amplifier means is        WHAT WE CLAIM  IS: -
coupled to a point on said first resistance        1. An angle modulated
wave demodulating  means and wherein an output terminal of said 55  system
including a source of first angle modu-  amplifier means is coupled to said
remote 120     lated waves of variable amplitude consisting  point on said
second winding for maintaining     of a first winding which is connected in
a loop, said rectifier bias voltage substantially con-     in the order
named, a first rectifier, a resist-  stant.     ance means and a second
rectifier, and a    9. An angle modulated wave demodulating 60  second
winding constituting a source of second  system  in accordance with any one
of the 125     angle modulated waves which at a centre fre- preceding
claims and  including a resistor     quency are in phase quadrature with
said first  coupling said source of direct potential to     waves,
connected between a point on said first  said point on said second winding
to assure     winding and a source of direct potential  forward biasing of
said first and second recti- 65  whereby when said first and second
rectifiers  fiers.                                     130         6
1,170,353          10. An angle modulated wave demodulating      A. A.
THORNTON & CO.,       system substantially as described with refer-
Chartered Patent Agents,       ence to any one of Figures 1-8 of the
Northumberland House,       accompanying drawings.
303/306, High Holborn,
London, W.C.1. Printed for Her Majesty's Stationery Office by the Courier
Press, Leamington Spa, 1969. Published by the Patent Office, 25,
Southampton Buildings, London, W.C.2, from which copies may be obtained.


