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DIFFERENT FREQUENCIES OR BANDS (71) We, RCA  CORPORATION, a  are  coupled
to a second input of the Corporation organized under the laws of-the
amplifying means. The amplifying means State of Delaware, United States of
Amer-  has settable control means which when set ica, of 30 Rockefeller
Plaza. City and State  to a first condition causes the signals pro- 5  of
New York, 10020, United States of duced at the output of the amplifying
means  50 America; do hereby declare the invention, to be responsive only
to the signals at its first for which we pray that a patent may be  input,
and which when set to: a second . granted to us, and the method by which it
is  condition causes the signals produced at the to be performed, to be
particularly de-  output of the amplifying means to be re- 10  scribed in
and by the following statement:  sponsive only to the signals at its second
55 This invention relates to apparatus for  input. A frequency selector
having first and selecting, scaling and multiplexing  different second
states is coupled to the counter and frequencies. The apparatus is use ul,
among  to the control means. In its first state the others, in frequency
synthesis applications, selector enables the counter and sets the 15  e.g.
TV tuning systems, general instrumen-  control means to its first
condition. In its  60 tation, -and communication systems.    second state,
the selector sets the control Many 'systems are adapted to receive a  means
to the second condition and disables plurality of different frequencies
with selec-  the counter, whereby the signals in the first tion means
available for processing one of frequency range are not fed through the 20
these frequencies at a time. For example,  counter to the first input of
the amplifying  65 TV systems are adapted to receive two  means. different
bands (e.g.  UHF and VHF) of   In the accompanying drawings like refer-
frequencies, where the frequency range of ence characters denote like
components; one of the bands (e.g. UHF) is approxi-  and 25  mately four
times that of the other band'   Figure 1 is a schematic diagram of a
circuit  70 (e.g. VHF). In various portions of the TV  embodying the
invention; tuning system, these frequencies have to be    Fgures 2A and 2B
are  detailed diagrams scaled down and many stages of division are  of the
counter 10 shown in Figure 1; and required. For purposes of economy of
parts,   Figure 3 is a block diagram of a TV system 30  decreased cost of
fabrication, and increased  employing the invention.         75
reliability,  it is desirable that, where possi-   In the system of Figure
1, a  UHF signal ble, the different bands share the same  and its
complement, UHF, are applied to count down circuit . For the example above,
input terminals 11a and 11b respectively of this may'be achieved by first
dividing the  a divide-by-four counter 10. Counter 10 has 35  UHF band by a
factor of four and then using   two outputs 13a and 13b connected to inputs
80 the same count down circuitry for the UHF   21a and 21b, respectively,
of an Amplifier- and VHF signals.  However, it is also essen-  Multiplexer
(AMP/MUX) 20. Counter 10. tial that the different bands be isolated from
as detailed below, has current input nodes each other to prevent noise and
cross talk  (111, 112, 121, 122) towhich are connected 40  between the
bands. -              -    the collectors of current source transistors  85
In a circuit according to the invention  (T11, T12, T21, T22). The emitters
of the signals in a first frequency range are applied  current source
transistors are returned via to a divide-by-N counter whose output is
resistors (R11, R12, R21, and R22) to coupled to a first input of  an
amplifying  ground potential. A bias potential Vx gen- 45  means. Signals
in a second frequency range  erated by a bias source 50 -is applied to the
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2 bases  of the current source transistors.    applied +V volts. The:
signals produced at Bias source' 50 includes a resistor R51 ;  [err] and
[err] are applied to inputs 41a  and 41b connected between +V volts
(terminal 5)  of divide-by-sixty four counter 40. and  a node'BI and a
resistor R52 connected    The emitters of transistors Q3a and Q3b 5  in
series with diodes D51 and D52 between. are connected in common to the
collector of. 70 node B1  and ground. An emitter follower  a current source
transistor Q7. The emitter transistor 51 is connected at its collector to
of transistor Q7is connected via an emitter 



terminal  5, at its base to node B1, and at its  resistor R7 to ground
potential and a refer- emitter to tiode B2 at which is produced the  ence
voltage VREF1 is applied to its base to 10  bias voltage Vx. A resistor R54
is connected  cause a relatively constant current to flow   75 between node
B2 and ground.              through its collector-to-emitter path. The
potential VBI at node B1 is equal to    A reference voltage [err], which is
more the two (2) forward voltage drops (2.V[err]) of  positive than [err],
is applied via resistor diodes D51 and D52 plus the potential drop  R1 to
the base of transistor Q3a,'and a 15  ([err]) across resistor R52, when
switch S1  reference voltage [err] which is less posi-  80 of band selector
30 is in position 1. Assum- tive  than VREFa but more positive than ing the
forward drop VF of a diode to be  VREFI, is applied to the base of
transistor approximately equal to the base-to-emitter  Q3b. (V[err]) drop
of a transistor, V[err] is then equal  When the potential ([err]) at the
base of 20  to 2VBE +.VR52 and Vx is equal to V[err]  +   transistor Q3a
is more positive than the  85 V[err]. This value of V[err] defined  as VON
turns potential  (V[err]) at  the base of transistor on the current source
transistors of counter  Q3b, transistor Q3a is turned on and transis- 10
and enables counter .10. In response to. tor Q3b.is turned off. The current
produced the UHF and UHF at inputs 11a and 11b, by transistor. Q7 is  then
passed via  the. 25  complementary signals  UHF/4 and UHF/4. conduction
path of transistor: Q3a to the. 90 are produced at outputs 13a and 13b
which  emitters of transistors Qla,: Q1b, have one fourth (1/4) the.
frequency of the    DA-I then produces output signals at [err]` input
signals.        .                  and 0[err] which are solely responsive
to, and When switch S1 is in position 2, VBI is at  are an amplified
version of, the UHF/4 and 30  V[err] volts and Vx is then at, or close to,
UHF/4 signals applied to its inputs, 21a and  95 ground potential. Current
source transistors  21b. T11, T12, T21 and T22 are then turned off    When
VBQ3a is less positive than V[err], and, as detailed below, outputs 13a and
13b . transistor Q3a is turned off and transistor of counter 10 are driven
to within V[err] volts  Q3b is turned on, disabling DA-I and 35  of +V
volts.                              enabling DA-II. Transistor Q3b couples
100 A VHF signal and its complement, VHF,  current.source Q7 to the
emitters of transis- are applied to inputs 23a and 23b, respec-  tors Q2a,
Q2b. DA-II then produces output tively, of AMP/MUX 20. The UHF/4 signals
signals at 0a and 0b which are solely respon- and the VHF signals applied
to. the two  sive to, and are an amplified version of, the 40  input. ports
(21a, 21b  and 23a,. 23b) of  VHF signals applied to its inputs 23a, 23b.
105 AMP/MUX 20 are approximately within the    The signals: (HF/4 and VHF)
applied to same frequency range since the signals in AMP/MUX 20 are
multiplexed in that only the UHF band which. have a frequency of . one of
DA-I and DA-II is enabled at a time approximately four .(4) times those in
the  and. when DA-I is enabled it produces 45  VHF band are divided down by
four before  outputs at  0a and 0b responsive to its inputs 110 being
applied to AMP/MUX 20.             and when  DA- II is enabled it produces
The AMP/MUX 20 includes first (I) and; outputs 'responsive to its inputs.
second (II) differential amplifiers. Differen-   Band selector 30 controls
the turn on and tial amplifier I (DA-I) includes transistors .. turn off of
counter 10 and determines 50  Qla and Qlb connected at their bases to.
whether DA-I or DA-II is turned on. -Band  115 inputs 21a and 21b,
respectively and at their  selector 30. includes  switch S1 which  is
emitters to the collector of switching transis-  shown,  for ease of
illustration, as a two tor Q3a. Differential amplifier II  (DA-II).
position (1-UHF and 2-VHF) switch,. but includes transistor .Q2a .and Q2b
whose  which may.be any device capable of produc- 55  bases are connected
to inputs 23a and 23b,  ing two different voltage levels.   . 120
respectively, and whose emitters are con-    The wiper arm 3 of switch S1
is connected. nected to the collector of switching transis-  to the
cathodes of diodes D1. and D2 and to tor Q3b. .
the anodes of diodes D11, D12. The anode The collectors oftransistors Qla
and Q2a  of diode D1 is,. connected to the base of 60  are connected in
common to output   "a"(0a)  transistor Q3a and the  anode of diode D2 is
125 and the collectors of transistors .Qlb and  connected to node B1.
Terminal 1 of switch Q2b are connected in common to output  S1 is returned
via a resistor R101 to +V. "b" (0b). Load resistors Ra and Rb are  volts
and terminal 2 is grounded. connected between outputs 0a and 0b, re-
When switch S1 is in position 1-UHF, the 65  spectively, and power terminal
5, to which is  wiper arm 3 goes to +V volts and diodes D1 130    3
1 595 374                                    3 and D2 are reverse biased
and non-  these points (13a, 13b, 21a,21b) at a fixed. conducting
(except.for small leakage. cur-' potential with low impedance sources,   as
rents). Bias source 50 is then  decoupled. further described below
substantially re- from switch SI and produces a potential Vx, duces  the
possibility of coupling unwanted 5  = V[err]  at its output which enables
counter  signals from  lines 21a and 21b through  70 10. Concurrently,
since V[err] is more posi- -unselected amplifier DA-I to the outputs of 



tive than [err]. DA-I is enabled (DA-II is  AMP/MUX 20. disabled)  whereby
the  UHF signals are    Although the system is described with the divided
-down by a factor of 4 and only the  inputs of the AMP/MUX clamped to a
fixed 10 UHI signals are amplified and passed by  potential, close to +V
volts, the inputs 21a. 75 AMP  MUX 20 to outputs 0[err] and 0[err].
and 21b could alternatively be clamped to Diodes D11 and D12, are connected
at  ground. their cathodes to inputs 23a and 23b.rcspec-    For like
reasons to the ones discussed. tively and at their anodes to wiper arm 3 of
above, diodes D11 and D12, or an equiva- 15  switch S. Diodes D11 and D12
bias the  lent means are used to clamp the VHF  80 bas s of- transistors
'Q2a and Q2b to +V  inputs when switch S.1 is in position 1-UHF. volts less
the V[err] of the diodes, when S1 is in  This substantially reduces any
interference. *   posiion 1. This prevents noise signals from   at the
output of the AMP/MUX from the being coupled via the  base-to-collector
unselected VHF differential amplifier stage, 20  capacitances of
transistors Q2a and Q2b    When counter 10 and DA-I are disabled,  85 onto
the output lines of AMP/MUX  20. the bases of transistors Q la and Qlb are
at These  diodes are shown in phantom view to   +V - V [err] volts. The
potential at their indicate  that they are not necessary to the  collectors
is then set by DA-II. But, DA-II operation of the circuit  and may be
either  is designed such that the outputs [err] and [err] 25  omitted. or
replaced by other devices per-  do not go below (+V.- VBE volts). There-
90 forming a like function .               fore  the collector-to-base
diodes of transis- When switch SI is set to position 2-VHF   tors Q1a and
Qlb are never forward biased the wiper arm  3 is returned to ground  when
DA-I is disabled and DA-II is turned potential. This grounds the cathodes
of  on. Similar consideration applies when DA- 30  diodes D1 and D2 and the
anodes of diodes  I is enabled and DA-II is disabled.  95 D11 and D12.
Grounding the cathodes of   In the circuit of Figure 1 double ended diodes
D1 and D2 causes: a) V[err] to  operation is illustrated. That is,
complemen- decrease below V[err] which turns of tran-  tary signals (VHF,
VHF and UHF, UHF) sistor Q3a and turns on transistor Q3b , so  are applied
to the inputs (1la, 11b and 23a, 35  disabling DA-1 and enabling DA-II, and
b). 23b). However, single ended operation is 100 V[err] is lowered to one
diode drop (V[err]  equally possible. That is, a signal (VHF or volts)
above ground potential causing Vx to  UHF) can be applied to one input of a
pair be at. or close  to, ground potential, and  of inputs with the other
input of the pair counter 10 to be  disabled. Consequently,  held at a
fixed potential. Also, although two 40  only the VHF signals are amplified
and  differential outputs (0[err], 0[err]) are producedby  10.5 passed by
AMP/MUX 20 to outputs 0, and  AMP/MUX 20, it is possible to produce and use
but a single. output from the AMP/ It is important to turn off counter 10
when . MUX.. processing VHF signals to reduce noise and    Although many
different counter circuits 45  cross talk. Recall that when switch S1 is in
may be used to practice the invention, a 110 position 2-VHF, transistor Q3a
is turned off  particularly useful high frequency counter is and hence
transistors Qla'and Qlb of DA-1  shown in Figure 2. are non-conducting.
Therefore, these tran-   Counter 10 includes two count-of-two sistors are
not capable of amplifying the  stages 101, 102, as shown in Figure 2A. 50
signals applied to terminals 21a,  21b and it  Each stage, in turn,
includes two half stages, 115 would seem to be unnecessary to turn off
101a and 101b, 102a and 102b, of the type counter 10.
shown in Figure 2B. However , there exists-capacitance (C[err])    Each
half .stage includes an emitter- between the base andcollector of
transistors  coupled differential gate. 110 (Q11a and 55  Qla and Qlb, and
any change  in potential  Q11b) and an emitter-coupled set-reset flip- 120
(be it due to noise or signal) on lines 21a and  flop. 112 (Q12a. Q12b,
Q13a and. Q13b). 21b is coupled (although highly attenuated)  Each half
stage has two control inputs C[err] via the C[err] of Q1a and Q1b onto
outputs 0a  and Cij which determine whether the gate and' Ob. Disabling
counter  10 prevents any  110 or the flip flop 112 is turne on; two 60  UHF
signal from being coupled to output signal input terminals. W[err] and  W
[err], two  125 13a  and 13b and hence  to the bases of  signal output
terminals X[err] and X[err] and a transistors  Q1a, Q1b. In addition, when
current input point l[err].  . counter 10 and DA-I are disabled, the bases
The signals at terminals C, C, W. W, X of transistors Qla and Qb are driven
to a  and X are referred to.as being high or low. 65  fixed potential (+V -
VBE volts). Holding  The terms "high" and "low" as used herein  13()    1
595 374                                      4 are relative terms; the more
positive of two  flows through transistors Q11a,. Qllb, signals is defined
as being "high" and the  Q12a, Q12b, Q1Oa and Q10b.  However, more negative
is defined as -being "low"   transistors 013a and Q13b still function as
Gate 110 -includes  a pair of .transistors  emitter followers and  drive
their associated 5  Qlla, Q11b whose bases are connected to  output
terminals (X[err], X[err]) to approximately  70 



terminals W  and W., respectively, whose  one V[err] drop (0.8 volt) below
+V volts. collectors are connected to output nodes- S[err]  Since
transistors Q13a and Q13b function  as and Sb, respectively, and whose
emitters are  emitter  followers, they have a  low output connected to
current node 114. Load resis-  impedance. They are,therefore, capable of 10
tors L[err] and L[err] are connectedbetweennodes  holding lines X[err]  and
X[err] at  the fixed levels  75 S[err] and S[err] respectively and terminal
5.    and noise signals must have :considerable Transistors Q10a and Q10b
whose bases  energy to cause a change in the voltage  on are connected to
terminals C[err] and C[err],  these lines . respectively, determine which
one. of the    Figure 3 illustrates the  use of the circuit  of 15  gate
110 and the flip flop 112 is enabled at  the invention in a  TV system.
80 any one time. The collector-to-emitter path    A channel selector .310,
controls the state of transistor  Q10a is connected between  of
bandselector 30 anda synthesizer circuit node 114 and current source T[err]
and  the  312 which- includes digital divider circuitry,
collector-to-emitter -path of transistor Q10b  and phase: comparison
circuitry for compar- 20  is connected between node 116 and current  ing
the frequency of a reference crystal  85 source T[err].                 .
controlled oscillator 314 with the  signals When transistor Q1Oa is turned
ongate  derived from  the. output of  diyide-by-64 110 is enabled
Transistors Q11a and Q11b  counter 40... then function as a differential
amplifier or a    An output of synthesizer circuit 312 con- 25  current
mode switch whose output sets the  trols the frequency of oscillation of
the UHF   90 flip flop 112. When  Q10a is on,  and 'inputs  voltage
controlled oscillator  (VCO) 316 and W and `W  are high and low,
respectively, the  the  VHF VCO 318. The output(s) of UHF outputs S[err]
and X[err] go low and the outputs Sb  VCO 316 are applied to inputs 11a and
lb and X[err] go high. On the other  hand , for  of + 4 counter 10 and to a
UHF mixer 320. 30  QlOa on and W low andWhigh, the o        The outputs of
the VHF  VCO  318 are  95 Sa and X[err] -go high and the outputs Sb aXij
applied to inputs 23a and 23b of AMP/MUX go low.                    -
20 and  to a VHF mixer 322. The. UHF The signals generated at S[err] and.
-Sb are  signals are received by. an antenna 324 which stored in flip flop
112 which includes transis-  is coupled to RFamplifier 326 whose output 35
tors Ql2a and Q12b cross coupled by means  is applied to UHF mixer 320.
The. VHF   100 of emitter follower transistors   Q13a and  signals are
received by antenna 328 which is Ql3b which also function to level shift
the  coupled to amplifier 330 whose output is signals at nodes S[err] and
S[err] to output terimin-   applied to VHF mixer 322. als X- and X;,
respectively. Transistors    When thechannelselector310 is made to 40  Q12a
and Q12b are connected at  their  select any, frequency in the UHF band,
105 collectors to nodes S[err] and S[err] respectively, at  selector 30 is
set. to a position-which enables their bases to terminals X[err] and X[err]
respec-  the system to process only the UHF signal. tively, and at their
emitters to current node  When the channel selector 310 is made to 116.
Transistor Q13a is connected at its base  select any frequency. in  -the
VHF band,. 45  to node S[err] at its emitter to terminal X[err] and
selector 30 is set to a position which enables 110 at its collector to
terminal 5. Transistor  the systemtoprocessonly theVHF signals. Q13b is
connected at its base to node S[err], at    WHAT WE  CLAIM. IS : its
emitter to terminal X [err] and at its collector    1. A circuit
comprising: to terminal 5.                             first andsecond
input terminals for -re- 50    The counter stages are enabled when Vx
ceiving signals in respectively a first and a 115 applied; to the base of
the current source  second frequency range, said frequency transistor
T[err] has a value VON. As long as Vx  ranges being different; is equal to
(or greater than) V[err] the    a divide-by-N counter having an  input
counter stages are  turned on   Intercon-  coupled to said first input.
terminal - and 55  nected as shown in Figure 2A, each  counter  havng an
output at which are produced  120 stages produces at its output X[err],
X[err] a signal  signals having a frequency of 1/N the fre- whose frequency
is one half the  frequency of  quency of its input signals when -the
counter the signals at its inputs C[err], C[err]. Further-  is on, said
counter having a signal  respon- more, the outputs of the first stage are
level  sive control means for controlling turn on 60  shifted by emitter
followers EF1 and EF2   and turn off of the counter;    ..     125 and are
then applied to the inputs of the     an -amplifying means having a first
input second stage.       coupled to  said counter output and a second When
Vx is equal to or less.  than VBE  input coupled to said second input
terminal, volts, transistor T[err] is turned off. The coun-  said
amplifying means having an output 65   ter stage is then disabled, and no
current  terminal and. also having control means 139    1 595 374
4 are relative terms; the more positive of two  flows through transistors
Q11a, Q11b, signals is defined as being "high" and the  Q12a, Q12b, Q1Oa
and Q10b. However, more negative is defined as being "low".  transistors
Q13a and Q13b still function as Gate 110 includes a pair of transistors
emitter followers and drive their associated 



5  Qlla, Qllb whose bases are connected to  output terminals (X[err],
X[err] to approximately  70 terminals W  and [err] respectively, whose  one
VBE drop (0.8 volts) below +V volts. collectors are connected to output
nodes Sa  Since transistors Q13a and Q13b function as land S[err],
respectively, and whose emitters are  emitter followers, they have a low
output connected to current node 114. Load resis-  impedance. They are.
therefore, capable of 10  tors La and Lb are connected between nodes
holding lines X[err] and X[err] at the fixed levels  75 Sa and Sb,
respectively and terminal 5.    and noise signals must have considerable
Transistors QlOa and Q10b whose bases  energy to cause a change in the
voltage on are connected to terminals C[err] and Cin, these lines.
respectively, determine which one of the    Figure 3 illustrates the use of
the circuit of 15  gate 110 and the flip flop 112 is enabled at  the
invention in a TV system.       80 any one time. The collector-to-emitter
path    A channel selector 310 controls the state of transistor QlOa is
connected between  of band selector 30 and a synthesizer circuit node 114
and current source Tij and the  312 which includes digital divider
circuitry, collector-to-emitter path of transistor Q10b  and phase
comparison circuitry for compar- 20  is connected between node 116 and
current  ing the frequency of a reference crystal  85 source T[err].
controlled oscillator 314 with the signals When transistor QlOa is turned
on, gate  derived from  the output of divide-by-64 110 is enabled.
Transistors Q11a and Q11b  counter 40. then function as a differential
amplifier or a    An output of synthesizer circuit 312 con- 25  current
mode switch whose output sets the  trols the frequency of oscillation of
the UHF   90 flip flop 112. When QlOa is on, and inputs  voltage controlled
oscillator (VCO) 316 and .              W and W are high and low,
respectively, the  the VHF VCO 318. The output(s) of UHF outputs  S[err]
and X[err] go low and the outputs Sb  VCO 316 are applied to inputs 11a and
11b and Xij go high. On the other hand, for  of [err]` 4 counter 10 and to
a UHF mixer 320. 30  Q10a on and W low and W high, the outputs  The outputs
of the VHF VCO 318 are  95 Sa and X[err] go high and the outputs Sb and Xij
applied to inputs 23a and 23b of AMP/MUX go low.
20 and to a VHF mixer 322. The UHF The signals generated at S[err] and
S[err] are  signals are received by an antenna 324 which stored in flip
flop 112 which includes transis-  is coupled to RF amplifier 326 whose
output 35  tors Q12a and Q12b cross coupled by means  is applied to UHF
mixer 320. The VHF  100 of emitter follower transistors Q13a and  signals
are received by antenna 328 which is Ql3b which also function to level
shift the  coupled to amplifier 330 whose output is signals at node S[err]
and Sb to output termin-  applied to VHF mixer 322. als X[err] and X[err],
respectively. Transistors    When the channel selector 310 is made to 40
Q12a and Q12b are connected at their  select any frequency in the UHF band,
105 collectors to nodes S[err], an S[err], respectively, at  selector 30 is
set to a position which enables their bases to terminals Xij and Xij,
respec-  the system to process only the UHF signal. tively, and at their
emitters to current node  When the channel selector 310 is made to 116.
Transistor Q13a is connected at its base  select any frequency in the VHF
band. 45  to node S[err], at its emitter to terminal X[err] and  selector
30 is set to a position which enables 110 at its collector to terminal 5.
Transistor  the system to process only the VHF signals. Ql3b is connected
at its base to node S[err], at    WHAT WE CLAIM  IS: its emitter to
terminal Xij and at its collector    1. A circuit comprising: to terminal
5.                            first and second input terminals for re- 50
The counter stages are enabled when Vx  ceiving signals in respectively a
first and a 115 applied to the base of the current source  second frequency
range, said frequency transistor T[err] has a value VON. As long as Vx
ranges being different; is equal to (or greater than) VON the    a
divide-by-N counter having an input counter stages are turned on. IntercoA-
coupled to said first input terminal and 55  nected as shown in Figure 2A,
each counter  having an output at which are produced  120 stages produces
at its output X[err], X[err]signal  signals having a frequency of 1/N the
fre- whose frequency is one half the frequency of  quency of its input
signals when the counter the signals at its inputs C[err], C[err]. Further-
is on, said counter having a signal respon- more, the outputs of the first
stage are level  sive control means for controlling turn on 60  shifted by
emitter followers EF1 and EF2  and turn off of the counter-           125
and are then applied to the inputs of the    an amplifying means having a
first input second stage.                           coupled to said counter
output and a second When Vx is equal to or less than VBE  input coupled to
said second input terminal. volts, transistor Tij is turned off. The coun-
said amplifying means having an output 65  ter stage is then disabled, and
no current  terminal and also having control means 130    C   L   M   S 5
1 595 374                                         5 settable to either one
of first and second  each stage including at least one current conditions
for enabling the production at  source which when turned on enables the 



said output terminal of signals responsive  stage and which when turned off
disables only to the signals at said first input when set the stage; and 5
to said first condition, and for enabling the    wherein said counter
control means is  70 production at said output terminals of sig-  operable
for selectively turning on and nals responsive only to the signals at said
selectively turning off said current sources. second input when set to said
second condi-    7. A  circuit substantially as hereinbe- tion; and
fore described with reference to Figure 1 of 10     select means coupled to
said counter  the accompanying drawings.                      75 control
means and to said amplifier control    8. A circuit as claimed in Claim 7
having means and settable to either one of first and  its counter (10)
constituted substantially as second states, said select means when set to
hereinbefore described with reference to said first state supplying a
signal to said  Figures 2A and 2B of the accompanying 15   counter control
means to turn on said  drawings.                                        80
counter and setting said amplifier control    9. A circuit as claimed in
any preceding means to said first condition, and when set  claim embodied
in a television system sub- to said second state removing said turn on
stantially as hereinbefore described with signal to tprn off said counter
and setting  reference to Figure 3 of the accompanying 20   said amplifier
control means to said second  drawings.
85 condition. 2. A  circuit as claimed in Claim  1                   T.I.M.
SMITH, wherein said counter is of a kind requiring a        Chartered
Patent Agent, bias input thereto for operation and wherein            50
Curzon Street, 25. said counter control means provides such
London W1Y 8EU.                  90 input in response to the signal
supplied            Agent for the Applicant. thereto by said select means
in its said first state.
Printed for Her Majesty's Stationery Office, .
by Crydon Printing Company Limited, Croydon, Surey. 1981 3. A circuit as
claimed in Claim 1 or 2         Published by The Patent ofice 30   wherein
said first and second frequencies lie    L-oso. WC2A IAY, from which copies
may be obtained. in first and second bands of frequencies, respectively,
where the range of the first band is approximately N times the range of the
second band. 35     4. A  circuit as claimed in Claim  3 wherein N is equal
to four, and said first and second bands of frequencies correspond to the
UHF band and VHF band respectively. 5. A circuit as claimed in any
preceding 40   claim, wherein said amplifying means in- cludes first and
second differential ampli- fiers, each amplifier having first and second
differential inputs, first and second differen- tial outputs, and a current
input node; 45     wherein the first outputs of the differen- tial stages
are connected in common and wherein the second outputs of the differen-
tial stages are connected in common; wherein said amplifier control means
in- 50   cludes a first current switch connected be- tween said current
input node of said first differential amplifier and a current source and a
second current switch connected between said current input node of  said 55
second differential amplifier and said cur- rent source; wherein one of
said inputs of said first differential amplifier is connected to said
output of said counter; and 60     wherein one of said inputs of said
second differential amplifier is connected to said second input terminal.
6. A circuit as claimed in any preceding claim wherein said divide-by-N
counter in- 65   cludes a plurality of emitter coupled stages,    


