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(54) TELEVISION RECEIVER 

(71). We, PHILIPS ELECTRONIC AND picture intermediate frequency at that time. 
ASSOCIATED INDUSTRIES LIMITED, of A picture carrier regenerator in a televi­
Abacus House, 33 Gutter Lane. London. sion receiver according to the invention 

· E.C.2 .• a British· Company. do hereby de:. . does not have the drawback of an active 
S clare the invention. for which we pray that regenerator where pulling in is difficult and 50 

a patent may be granted to us. and the nor the drawback of a passive regenerator 
method by which it is to be performed, to where disturbing phaSe modulation may 
be particularly· described in· and by the fol- occur in the tecoverea cattier which 
lowing statement: modulation cannot even be completely 

10 · , avoided with a special filter and a high 55 
The invention relates to a television re- quality-limiter; 

ceiver bicluding a synchronous detector The invention· will be described in 
coupled to an output of an I.F. section and greater ~etail. by way of example with 
to an output of an l.F. picture carrier re- reference to .the drawing and some em-

15 generator. bodiments. · · · 60 
A television receiver of the kind de- In the· drawing, 

scribed .above is known from NTZ 1969 Figure· 1 shows by way of a block-
volume 9 page 525-530 in which different schematic diagram a first embodiment of 
possibilities are discussed for the I.F. pie- part of a television receiver according to 

20 ture carrier regenerator. the invention and · 65 
The invention provides a television re- Figure 2 shows by way of a circuit dia-

ceiver of t1!e k~ descri~ in the opening gram_ .another . embodim~~t of part of. a 
paragraph m which the picture earner te- telev1s10n receiver accofding to the m­
generator comprises a switch for . causing vention. 

25 said regenerator to selectively operate . In Figure 1 an RF and mixing section 1 70 
either in an active or a passive regenerative has an _input 3 for applying a received 
state. a control signal input of said switch television signal. an input 5 for applying an 
being coupled to an. output of a tuning de- oscillator signal originating· from an oscil­
tection circuit whioh circuit provides a sig· lator 7 a.t1d an output 9 for applying an 

30 nal for causing the picture carrier re- inte.r:mediate frequency signal to an input 75 
generator to operate in the passive state in 11 of an intermediate frequency amplifier 
the event of a large deviation of the in• 13. 
termediate frequency of a received signal An output 15 of the l.F. amplifier 13 is 
from the desirea frequency and provides a connected. to an input 17 of" asynchronous 

35 signal for causing the picture carrier te- detector 19 another· input 21 of which is 80 
generator. to operate in the active .state in connected to an output· 23 of a picture car­
the event -of a small deviation. Where it is rier regenerator 25 an input 27 of which is 
stated above and in claim 1 that the pie- connected. to the output 15 of the I.F. am-

. ture carrier regenerator operates in the ac- plifier 13. · 
40 tive state it means that the regenerator it- In the case of correct tuning of the oscil- 85 

self generates a signal at or close to the lator 7 a demodulated television signal is 
desired picture intermediate frequency for ·produced at an · output 29 of the syn­
use as a reference with. the synchronous chronous detector 19 which inter alia in~ 
detector whilst in the passive state the re- . dudes · a sign81 ·with the sound carrier 

45 generator simplt ~es on a signalat the frequency whfoh is 5.5 MHz in many 90 
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television systems. The am*litude of this 
signal is small in the case of; incorrect tun­
ing of· the oscillator 7 and l~ge in the case 
of correct tuning .. This sign~ is applied to 

S an input 31 of a filter 33i tuned to the 
sound carrier and an output ~S of said filter 

· is . connected to an i~put ~7 . of an .am­
plitude detector 39 which pt· :vi.des a direct 
voltage at an output 41 w "ch voltage is 

10 dependent on the tuning of e oscillator 7. 
The output 41 of the detector 39 which 

constitutes a tuning det~tion circuit 
together with the filter 33 is -jCOnnected to a 
control signal input 43 of a ~o way switch 

15 45. An input of the change- ¥er switch 45 
is connected to the input 27. of the picture 
c;arrier regenerator 25 and~nother switch 
input 47 is co~ted . to output of an 

· amplifier 49 an input of whi h is connected 
20 ~o an output 51 of a filter 5 tuned to the 

picture intermedia~ freque and which 
h~ an input connected to ap. output 55 of 
the switch 45. 
. The position of the switch 45. shown cor-

25 responds to such a tuning o the oscillator 
7 .that a television signal. o curing at the 
output of .. the I.F. .amplifie 13 does not 
have the desired internied te frequency 

·· and the tuning detection ircu,it 33, 39 
30 provides a too low voltage. ; this position 

the input 27 9f the regene tor 25 is con­
nected to the output SS of tl!.e switch 45 
and a picture carrier is obta eel in a pass­
ive manner through the filte 53 which car-

3S rier is applied to the outpu 23 of the re­
generator 25 and is used as reference sig­
nal for the synchronous d .· ector 19. 

The picture carrier is not nly applied to 
the output 23 · but also to a further output 

40 57 of the regenerator 25. ·s .output 57 is 
connected to an input 59 f a phase de­
tector 61 a further input 6 of which is 
connected to the output 15 9f the I.F. am­
plifier 13 and an output 65 of which is con-

4S nected to a tuning signal ii:P.put 67 of the 
filter 53. , 

When tuning the oscillator 7 produces a 
'Sufficiently large oper!ltio1;1 i sig~al at. th~ 
output 41 of the tunmg ~tection circwt 

SO 39, 33, the switch 45 is set to the position 
not shown and an active pi. ture carrier re­
generator is ob!8-ine<;l as res~t of the 
continuous amph~cation of the ptct~re car­
rier by the amplifier 49 atjd the filter 51 

SS which are incorporated in ~ f eedba~k loop 
through the input 47 and tle output 55 of 
the switch 45. The correct i frequency and 
·phase of the regenerated picture carrier is 
then obtained with the ai4 of the phase 

60 detector 61 correcting the tljining of the fil-
ter 53. i 

When receiving a signal •aving too large 
deviation of the interme4iate frequency 
relative to the desired frequency the pie-

ture carrier ·regenerator 25 is then. passive 6S 
~d in case of a small deviation it is ac- " J 

tive. ..._, 
In the circuit arrangement of Figure 2 an 

I.F. television signal is applioo to an input 
201 of a transformer 203. This signal is 70 
passed on in phase opposition to the bases 
of two emitter follower transistors 205, 207 ·. ~ 
so that I.F. television signals are present ~ ... 
phase opposition at outputs 209 and 211, ·· 
respectively, of these emitter followers. 75 

The signals at the outputs 209, 2ll are 
subsequently applied to inputs 213, 215 of 
a synchronous detector 217 which then ap­
plies a synchronously detected television 
signal to an output 219, to the bases of 80 
two npn transistors 221, 223 constituting 
an emitter.:-coupled pair and to the baSes .of 
:twQ npn transistors 225, 226. also con­
stituting an emitter-coupled pair. . 

A direct current is · applied to the emit- SS 
ters of the transistors:· 225, 226 by ·an npn 
transistor 227 arranged as a current source 
which direct current, dependent on the sig-
nal at .the bases of the transistors 225, 226, 
is distributed throu~ these' transistors and 90 
is , applied through their collectors to the 
emitters of npn transistor pairs 228, 229 
and 231, 233, respectively. . 

The bases of the transistors 231, 229 re­
ceive a signal originating from an output 9S 
235 of a 90" phase shifting circuit 237 an 
input 239 of which is connected to · the 
emitter of an npn transistor 241 arranged 
as an emitter follower whose base is con­
nected through a resistor 243 to the collec- 100 
tor of the transistor 221. 

The transistors 225, 226, 227, 228, 229, 
231, 233 and the phase shifter 237 con­
stitute a phase detector which produces 
direct voltages at the collectors of the lOS 
transistors 228, 231 and 229, 233 which 
direct voltages ate dependent on the phase 
difference between the signal at the bases 
of the transiStors 225, 226 and the signal 
at the bases of the transistors 229, 231 110-
and which change in the opposite 
sense in the case of a variation of the said 
phase difference. These direct voltages are 
applied to the bases of two npn transistors 
245, 247 and to the bases of two further US 
npn transistors 249, 251. 

The transistors 245, 247 constitute a 
polarity correction circuit. Their in­
terconnected emitters are connected to 
grolJild through a resistor 253 and are 120 
furthermore connected to the base of an 
npn transistor 255. The base of this trans­
istor 255 thus receives a voltage which has · · 
a minimum in case of absence of a phase 
difference between the signals at the input 12S 
239 and at the bases of the transistors 225, 
226 of the phase detector and which in­
creases as the phase difference increases or 
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decreases because then either the transistor 
r. 245 or the transistor 247 starts conducting. 

The transistor 255 is emitter-coupled to 
an npn · transistor 257 whose base is con­

.S nected to a fixed vol~ge. The emitters of 
the transistors 255, 251 are fed by an npn 
transistor 259 arranged as a direct. current 

... r· ·source. 
~ · J When the voltoge across the resistor 253 
to· is at a minimum,-the.ftansistor 255 is cut 

off and the transistor 257 is conducting. 
When the voltage across the resistor 253 
increases, the transistor 255 starts to con­
duct and the transistor 257 is cut off. 

IS The collector of the transistor 255 is 
connected to the interconnected emitters of 
the transistors 221, 223 while the collector 
of the transistor 257 is connected to the 
interconnected emitters of two further npn 

:20 transistors 271, 273 whose collectors are 
connected to those of the transistors 221, 
223 and the bases are connected to a func­
tion between the emitter resistors of two 
transistors 215, 241 arranged as emitter fol-

:25 lowers. The base of the transistor 275 is 
connected through a resistor 277 to the 
collectors of the transistors 223, 273 . 

When the transistor 255 conducts, the 

30 
transistors 221, 223 conduct and the trans­
istors 271, 273 are cut off. An I.F. signal 
at the inputs 209, 211 is then amplified by 
the transistors 221, 223 and a voltage is 
produced across a filter constituted by a . 

.3 
parallel circuit 279 tUned to the picture in­

s termediate frequency while the picture in-. 
termediate frequency component amplified 
by the circuit exhibits a phase shift relative 
to the voltage at the bases of the trans· 
istors 221, 223 which is dependent on the 

40 frequency of this component ano is thus 
dependent on the tuning of the oscillator 
(not shown) of the receiver. This com­
ponent is passed on through. the emitter 

.,.
5 

follower 241 to the input 239 of the phase 
-t detector 237 which, ~ described above, de­

velops a voltage at the base of the trans­
istor 255 which is dependent on this tun­
ing. The transistor 255 will be cut off and 
consequently the transistors 221, 223 will 

SO be cut off when this tuning has sufficiently 
closely approached the desired tuning. The 
transistor 257 will then start to conduct 
and as a result the transistors 271, 273 will 
become conducting. An active oscillator 

:55 circuit is then produced because the vol­
tage across the parallel circuit 279 is fed 
back through the emitter followers 241, 
275 and the transistors 271. 273 to this 
parallel circuit. The frequency and phase 

(;0 of the voltage generated by this oscillator 
circuit across the parallel circuit 279 is 
controlled by the transistors 249, 251 
which develop an extra alternating voltage 
across the parallel circuit 279. This extra 

alternating voltage is produced by an npn 6S 
transistor 281 arranged as an alternating 
current source in the coupled emitters of 
the transistors 249, 251 and the base of this 
transistor 281 is controlled by a voltage · 
obtained ltdm the output 235 of the 90° 70 
phase shifter 237. This extra alternating 
voltage depends in amplitude and polarity 
on the direct voltage difference at the 
bases of the transistors 249. 251 which is · 
provided by the phase detector 225, 226, 1S 
227, 228, 229, 231, 233, 237 which in turn 
depends in amplitude and polarity on the 
phase difference between the voltage across 
the parallel circuit 279 and the voltage· at 
the output 209, 211 of the emitter fol· 80 
lowers 205, 207. This extra alternating vol"'. 
tage thus automatically corrects the fre­
quency and phase of the carrier generated 
by the circuit in the active oscillator state. 

The voltage across the parallel circuit 85 
279 is also applied through the emitter fol­
lowers 241, 275 as a reference signal to 
inputs 283, 285 of the synchronous de­
tector 217. 

In this second embodiment the phase de- ··90 
tector 225. 226. 227, 228, 229, 231, 233, 
237 together with the polarity correction 
circuit 245, 253 is used as a· tuning de­
tection circuit and the circuit including the 
transistors 255, 251 is used as a change- 95 
over switch from the passive to the active 
state of the regenerator circuit. 

It will be evident that other methods of 
tuning detection and change-over can be 
used without eiceeding the scope of this -1()0 ·· 
invention. 

WHAT WE CLAIM IS:-

I. A television receiver including a syn- lOS 
chronous detector coupled to an output of 
an I.F. section and to an output of an I.F . 
picture carrier regenerator, the picture car-
. rier regenerator comprising a switch for 
causing said regenerator to selectively oper- 110 
ate either in an active or a passive re­
generative state, a control signal input of 
said switch being coupled to an output of 
a tuning detection circuit which provides a 
signal for causing the picture carrier re- US 
generator to operate in the passive state in 
the ~vent of a large deviation of the in­
termediate frequency of a received signal 
from the desired frequency and provides a 
signal for causing .the picture carrier re- 120 
generator to operate in the active state in 
the event of a ·small deviation. 

2. A television receiver as claimed in 
Claim l, in which the tuning detection cir- 125 
cuit is a phase detector which is coupled 
to an output of the said I.F. section, an 
output of said phase detector being 
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decreases because then either the transistor 
, 245 or the transistor 247 starts conducting. 
\......--" The transistor 255 is emitter-coupled to 

an npn transistor 257 whose base is con­
:S nected to a fixed voltage. The emitters of 

the transistor~ 255, 257 are fed by an npn 
_ transistor 259 arranged as a direct current 

.. ·)ource. · . 
''-v" ~ When the voltoge across the resistor 253 
ur is at a minimum •. the transistor 255 is cut 

. off and the transistor 257 is conductiiJg~ . 
When the voltage across. the resistor 253 
increases, the transistor 255 starts to con­
duct and the transistor 257 is cut off. 

15 The collector of the transistor 255 is 
connected to the interconnected emitters of 
the transistors 221, 223 while the collector 
of the transistor 257 is connected to the 
interconnected emitters of two further npn 

20 transistors 271, 273 whose collectors are 
connected to those of the transistors 221, 
223 and the bases are connected to a func­
tion between the emitter resistors of two 
transistors 275, 241 arranged as emitter fol-

25 lowers. The base of the transistor 275 is 
connected through a resistor 277 to the 
collectors of the transistors 223, 273~ 

When the transistor 255 conducts, the 

3 
transistors 221, 223 conduct and the trans-

0 istors 271, 273 are cut off. An I.F. signal 
at the inputs 209, 211 is then amplified by 
the transistors 221, 223 and a voltage is 
produced across a filter constituted by a 
parallel circuit 279 tuned to the picture in.-

.35 termediate frequency while the picture in-. 
termediate frequency component amplified 
by the circuit exhibits a phase shift relative 
to the voltage at the bases of the trans­
istors 221, 223 which is dependent on the 

<40 frequency of this component ano is thus 
dependent on the tuning of the oscillator 
(not shown) of the receiver. This com­
ponent is passed on through, the emitter 

~s follower 241 to the input 239 of the phase 
.., detector 237 which, as described above. de­

velops a voltage at the base of the trans­
istor 255 which is dependent on this tun­
ing. The transistor 255 will be cut off and 
consequently the transistors 221, 223 will 

SO be cut off when this tuning has sufficiently 
closely approached the de8ired tuning. The 
transistor 257 will then start to conduct 
and as a result the transistors 271, 273 will 
become conducting. An active oscillator 

:SS circuit is then produced because the vol­
tage across the parallel circuit 279 is fed 
back through the emitter follo'Wers 241, 
275 and the transistors 271, 273 to this 
parallel circuit. The frequency and phase 

6> of the voltage generated by this oscillator 
circuit across the parallel circuit 279 is 
controlled by the transistors 249, 251 
which develop an extra alternating voltage 
across the parallel circuit 279. This extra 
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alternating voltage is produced by an npn 65 
transistor 281 arranged as an alternating 
current source in the coupled emitters of 
the transistors 249, 251 and the base of this . 
transistor 281 is controlled by a voltage 
obtained from the output 235 of the 90° 70 
phase shifter 237. This extra alternating 
voltage depends in amplitude and polarity 
on the direct voltage difference at the 
bases of the transistors 249, 251 which is 
pro.vided by the phase detector 225, 226, 75 
227, 228, 229, 231, 233, 237 which in turn 
depends in amplitude and polarity on the 
phase difference between the voltage across 
the parallel circuit 279 and the voltage at 
the output 209, 211 of the emitter fol- 80 
lowers 205, 207. This extra alternating vol­
tage thus automatically corrects the fre­
quency and _Phase of the carrier generated 
by the circuit in the active oscillator state. 

The voltage across the parallel circuit 85 
279 is also applied through the emitter fol­
lowers 241, 275 as a reference signal to 
inputs 283, 285 of the synchronous de­
tector 217. 

In this second embodiment the phase de- 90 
tector 225, 226, 227, 228, 229, 231, 233, 
237 together with the polarity correction 
circuit 245, 253 is used as a tuning de­
tection circuit and the circuit including the 
transistors 255, 257 is used as a change- 95 
over switch from the passive to the active 
state of the regenerator circuit. 

It will be evident that other methods of 
tuning detection and change-over can be 
used without exceeding the scope of this 100 
invention. 

WHAT WE CLAIM IS:-

1. A television receiver including a syn- lOS 
chronous detector coupled to an output of 
an I.F. section and to an output of an I.F. 
picture carrier regenerator, the picture car-
rier regenerator comprising a switch for 
causing said regenerator to selectively oper- 110 
ate either in an active or a passive re­
generative state, a control signal input of 
said switch being coupled to an output of 
a tuning detection circuit which provides a 
signal for causing the picture carrier re- 11 S 
generator to operate in the passive state in 
the event of a large deviation of the in­
termediate frequency of a received signal 
from the desired ·frequency and provides a 
signal for causing _the picture carrier re- 120 
generator to operate in the active state in 
the event of a small deviation. 

2. A television receiver as claimed in 
Claim 1, in which the tuning detection cir- 125 
cuit is a phase detector which is coupled 
to an output of the said I.F. section, an 
output of said phase detector being 
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coupled through a polarity correction cir­
cuit to the controi -sigtjal input of the 
sWitch. i 

S : 3. _- A television receiveti substantially as 
· herein -described with re~ ence to the ac­

COJllpanying drawings. -
\ 

C. A. CLARK, 
Chartered ·Patent Agent, 

Century House, 
Shaftesbury Avenue, 

London, W.C.2. 

_ Agent for the Applicants. 
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