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40 electrode 52 through a- resxstor 51 and a.. amplitude:-of any of the interspersed picture 105 9§55
. capacitor 55. A “resistor 53 connected signel components 64. o8 &
between ground and the resistor 51 forms. = The horizontal synchromzmg pulses 60 < 4 3?
with the resistor 51 a voltage divider net- recur at the relatively high frequency of P
‘work to obtain the desired level of input approxlmately 15,750 per second and the 2 é’g
45 signal. - vertical synchromzmg pulsesLGZ ‘are shown 1o "3 o
A control voltage V;, which contro]s the slotted at twioe - the lme-scanmng rate in ¥ 3‘3; :
threshold of conduction between the drain FIGURE' 7 .and the - equalizing pulses 39y
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nection with FIGURE 4, is applied to the vertical synchromzmg pulses are omitted :
50 gate electrode 52 through a resistor 58. The: in FIGURE. 7, 115
control voltage V;, is of such a magnitude. In the sync. separator c1rcu1t of 'FIGURE
that the transistor 50 is normally in its cut- 8, the VIdeo signal, which is similar to that
off condition and current flows through the shown in’ -FIGURE 7, is applied between.
source-drain current path of the transistor the input terminals 7 and ¢, and thus to & '
55 50 only when the signal veltage V; exceeds. voltage - divider network 70 and 72. The 120
the level set by the control voltage V. signa] voltage developed across the resistor .
Output signals are derived from the tran- 72 is coupled through a coupling capacitor .
sistor 50 through a couéyhng capacitor 60. 74 to the. gate electrode 76 of an insulated’
mnnecﬁed between the "drain electrode 56 gate ficld-effect transistor 80, which is
60 and a. ut111za1:10n c1rcu1t (not shown). The similar to the transastor shown in FIGURE 125
~ clipper circuit shown in FIGURE 6 may 1, The tramsistor 80 is of the enhancement
comprise the noise cancellatlon Of noise type, ie., the zero bias characteristic curve
inverter. circuit 200 employed in a television oorresponds to the curve 30 of FIGURE 3.
receiver, as shown in FIGURE 5, for Hence in the absence of signals substan-
65 exam,plc In this case, the video- signals tially ‘no drain- current flows - through the 130
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tHe rectifying Juncuon 110 is refidered con-
diictive for positi ve—gomg signals thereby
-39 effecting a clamp-type action. The source
electrode 160 of the transistor 80 ig con-

. nected to groufnid;, and aii operating potefi-
. tial is applied between the souice and drain
electrodes . 100 and 102 through 4 :res:stor

. .40 104 connected between the drain electrodé

Ot

102 and a source of operating potential V,
fnot ‘shown).

In the operation of the tircuit, the com:

_ pos:te video signal with sync peaks aligned

45 at a predetermined potential level is

. developed at the gate 76. Ighoring the

rectifying  juriction 110 circuit, when the

composite video signal is passed through

the céapacitor 74, the sync peaks ordinafily

90 would not be alighed at a given potential

levél, but would vary @s & function of the
picture content as i§ well known. However
the composite v1deo sighal i also capaci-

tively coupléd to the rectifying junction 110

85 circuit. The rectifying jumction 110 aligns

the sync peaks by clamping them to ground

tential. Stited othergvxse, the . rectifying
junction 110 circuii develops sufficient d-c
voltdge which is combined wia resistor 98

60 with "the conitposite video signal to align

% synt peaks dt sc:sme d-c referénce poten-

"This d-c voltage is added through the
resistors 93 and 98 to the composite signal

~65 at the gate electrode 76 to align the syric

produces only the tracking d-c b1as voltage

for the transistoi 80; integration of the

eomtﬂosne video signal can be tolerated up
point where the video fsignal itself 160

gets integrated and. begins to produce a

component in the d-c bids voltage which

vaties with pictire content: .

The maximum value of the resistor 84 is
dictated primarily by the .amount of d-c 105
voliage fequifed {0 be developed across the
resistor 93. The res:stor 84 dnd the rectify-
ing junction 110 comprise & voltage divider,
and the larger the resistor 84. the smaller d-c
voltage developed acioss the resistor 93. 110
In this regard it should be noted that the
resistor 84 may be.connectéd to the video
signal source at a different point from that
shown, ang may be tapped up or down on
the resistors 70 and 72 in accordance with
the video drive needed for the metwork 77
and the loading.on the v1dea signal sourct
which can be tolerated: .0 .

‘The citcuit shown in. FIGURE 8 may bé
modified as shown in FIGURE to
Obtain. improvéd noise immunity. In these
FIGURES the circuit elements that. are
common to both embodiments are identi-
fied by the same teference nutierals. to
indicate that their value dnd théir functions
are simildr...

h FIGURE 9, a double time_constant
hetwork 78 i$ substitutsd for the network 77
shown in FIGURE 8, and a diode 82 is
connected to the network 78 at the términal 130
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peak current limting resistors in sync sepa- posite video signal applied
to the gate elec- rator circuits enploying bipolar transistors trode 76 of
the transistor 80 .so that or vacutum—tubes—b-r—t-he—pror—syre—sepa— — -

i nproved noise immnity is provided for 20 ragorcircuits where the grid or
base diode the sync separator circuit 205. /+'Ff%85 is used to develop the
control voltage, |ess The operation of th ’hm 8E inverter cir- series
curredt linmting resistance can be0566li t 200 \af*rhe sync separator circuit
205 ' '
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) dou le time constant net- charged dunng the -ﬁrs
Adaim Jwork 78 gk EUPleRtCliitive! 4 Sdertain Mol yvn ng the
cont rol fsa! don@mmseaess nlclarrelm zihn rcslm-t t he i nput
si gnalyg "%g; %Eé ﬁ%lﬁ d“ram °fﬂf11§lf’??@]t90f or
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to sim Imistorﬁ)z;/aiduhe aat telecttadam bso 36, emost tof ghet mataga spma:rs neans f-or
appl yi n ok s0 the Ca‘Pa"‘t‘“ 88,_ ooriar . voltage to
bi as th e&fﬁ? IaB Ath ig T ﬁglmtﬁj)m a vi dgo
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92 is long enough to permit-the capacitor stant because of -its ‘relativély large asso-
86 -to hold its- charge without substantial ciated tlme eonstant (capamtor 86 zrwstor
“40 loss during-the interval between consecutive 92) 105
vertical synchronizing pulses. The RC time The ca,pacltor -86--is eventually charged
constant -provided by the capacitor 88 and substantially to the positive peak -amplitude
the resistor 90 should be short enough to of -the. composite "television signal. The
permit the- capacitor 88 to-discharge to- a voltage across the capacitor 88, ‘however,

‘45 substantial extent during the period between eventually decrezses ‘to- a- relatlvely low 130
consecutive:: vertical - synchronizing pulses: value sufficient to equal the loss in voltage
That:is, it should-not be less than the time on. the capacitor- 86 between - conseeuﬂve

petiod-of: oné. scanning; line, nor: more than horizontal synchronizing’ pulses,. -
. the duratlon of a few honzontal scannmg "The voltage detected by the-‘diode 82

501 mes Wi e controls -the conduction of the transistor 80 115

“The -anode’ electrode 94 is connected to so that transistor 82-is rendered conductive
the .gate: - électrode 76 - through . a large only by the -horizontal and -vertical syn-

esistor 98 to apply the bias voltage chronizing pulses: thereby -aligning the tips *

developed ds.-a #ésult of the dlode 82 act;on of the synchromzmg pulses at the gate elec— :
‘85 to bias the transistor 80.. trode 76. - 120 ?

~-Olutput . signals (clipped - honzontal and * Noise - impulses’ present in - the stgnal 4

vertical -synchronizing - pulses) "are derived received at the tertinal 7 and # are detected
from . the:: drain. electrode 102 across. a by the diode 82, but the-short time cons
resistor: 1104 ' connected between the drain  stant provided by the capacitor. 88 and the

60 electrodé 102 and -a source : of operating  resistor 90 reduces the susceptibility’ of the 125
potential V, (not shown) and which may-be transistor- 80 from being:set-up on noise so A
a~ :battery -havihg - its- négative . términal that there is ~e—minimum loss in the syn-
grounded;: for exaniple. The sigrial derived chmmzmg pulse”separations:. -
from’ the sync:separator circuit i processed  The presence of noise 1mpulses in the gate

65 through suitable’ means to ' separate the electrode circuit, however, does: not create 130



coupled to a noise inverter circuit 200 horizontal
simlar to thggpe shown in Fl GURE 6.
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case the letter X is added to signify one
thousand times the value given. The value
of the capacitors are given in mlcrofarads

35 with the exception of czpacitor 88 shown in
FIGURE 9 which has a value of 270 micro-
microfarads.

In FIGURE 10 a noise inverter circuit
and a synchronizing signal separator circuit

40 are shown in combination to exemplify
" their utilization in a television receiver. The
same numerals identify circuit elements (or
rectangles representing circuits) which are
similar in value and function to these pre-
43 viously described.

A composite video signal from a video
amplifier 210, (shown in FIGURE 5) is
coupled to a mnoise inverter circuit 200
similar to the one shown in FIGURE 6.

50 An output signal from the noise inverter
circuit 200 is derived across the zesistor 57
and coupled through a coupling capacitor
60 to the gate circuit of the field-effect
transistor 80. The field-effect transistor 80

.55 is employed as the active device of a syn-

. chronizing signal separator circuit 205

o similar to the one shown in FIGURE 8,
and which is shown as part of a television
receiver in FIGURE 5. The composite video

-60 signal derived from the video amplifier 210
is also connected to the gate circnit of the
transistor 80 between the input terminals
tand t.

The signal from the noise inverter circuit

65 200 comprises the portion of noise impulse
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bias the trans:stor at a level above which
the input signal causes the transistor to con-
duct to obtain an output s1gnal which cor-
responds to the portion of the input signal
that exceeds the bias level.

2. A method according to Claim 1,
compnsmc deriving the control signal from
the input signal.

3. A circuit for carrying out the method
of Claim 1, comprising means for applying
a composite video signal including hori-
zontal and vertical synchronizing pulses to
the transistor, means for applying a control
voltage to bias the transistor, and load
impedance means for deriving from the
transistor an output signal consisting of the
horizontal and vertical synchronizing pulses.

4. A circuit according to Claim 3,
wherein the control voltage is derived from
an AGC circuit coupled to the control
voltage means.

5. A circuit according to Claim 3 or
Claim 4, wherein said input circuit is
arranged to apply between said gate and 120
source electrodes a video signal including
horizontal and vertical synchronizing pulses,
and wherein the biasing means is arranged
so that current flows through the source-
drain current path only when noise asso- 125
ciated with said video signal exceeds the
amplitude of said synchronizing pulses, and
so that the load impedance means develops
a noise signal which corresponds to the por-
tion of the input noise exceeding the ampli- 130
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including a signal input chronizing pulses, and circuit
~an input circuit capacitively coup- coupl ed bet ween

-t Aput—ter mnal—to—said-gate eltee-—and
said sync:separator circuit for applying trode; a rectifying neans; a
circuit nmeans ‘'said noise signal to said sync separator capacitively
coupling said input termal to circuit so that the said noise signa
substan- 10 sald rectlfylng neanélosﬁﬁd a direct current tially?cancels

drai n el ectrodes,
means 70 term nal

wanted ) 5 OuUp 0 wee 1S cand  in
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i'reans 350?0 qh Osmml Of:mmtoi‘ 88/8110?191 ebepoms to thé pertipd of:tir&pomttsgnallmeo si gnal
deans f RE hylrkBie viye sh#Q ’@‘S‘PE @abwg&m“ vl SOMRLL ng said bias
according to
-vol t age ‘Ff@@REa!Oda ARks€ inverter circuit comprising denvmg the control signal from

and a synchronizing signal separator circuit the input signal. -

40 are ' shown _in ‘combination to exemplify - 3. A circuit for _carrying: out. the method 105.
" their utilization in a television receiver. The of Claim 1, comprising means for applying
same numerals identify circuit elements (or a composite video signa] including: hori-
rectangles representing circuits) which-are zontal and vertical synchromzmg pulses .to
similar in value and function to. these pre- the transistor, means for applying a control
: 45 viously described. voltage to bias - the transistor, .and load
A composite video s1gna1 from a video impedance medns for denvmg from the
amplifier 210, (shown in FIGURE 5) is transistor an output signal consisting of the
coupled to a-noise inverter circuit 200 horizontal and vertical synchronizing pulses.
similar to-the one shown in FIGURE 6. 4. A circuit. according to Claim, 3,
:50 An output signal from the noise inverter Wherein the contro} voltage is derived from
" circuit 200 is derived across theé resistor 57 an. AGC  circiit coupled to the ‘control

: and coupled through a coupling capacitor voltage means, :
LB 60 to the gate circuit of the field-effect 5. A -circuit . aocordmg to Claim 3 or
transistor 80. -The. field-effect. transistor 80 Clalm 4, wherein said - input * circuit is

110

115

'y

.55 is employed as the active device of a syn-

chronizing . signal - separator circuit- 205
similar -to the one.-shown in FIGURE 8,
-and w.‘mch is shown as part of a television
receiver in FIGURE 5. The composite video

' :_60 sxgnal derived: from the video ampllﬁer 210

is also connected -to -the . gate circuit. of the
transmtor 80 between the mput termmals
tand ?.

The. &gn.al from the noise mverter clrcult

65 - 200 icomprises the portion of noise impulse

arranged to apply between said gate and 120
source _electrodes. 'a video. signal including
horizontal and vertical synchronizing pulses,
and wherein the biasing means is. arranged

so that current flows through the source-
drain current path_only when noise asso- 125
ciated with .said video signal excéeds ‘the -
amplitude of said synchronizing pulses, and

§0. that the load impedance means develops

a noise signal whi ich, corresponds to the por-
tion of the input noise exceedmg the ampli- 130
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9. A circuit according to Caim 8. and source electrodes, and an out put
circuit wherein said control voltage deriving nmeans connected between said

dr ai n—aRd—seurece——conprses—the—substrate—toe—soeurce pat h--of - eHm%mMe&$m;——1
deriving an output.-sigpal that said insulated-gate field effect transistor.
conpri ses substa anIP only said horizon- 10. A circuit according.to

Caim 8 tal a vért/i cal synchronizing pul ses. 105 wherin said control

vol t age de_rlvg 13. Acircuit 156564 ggiding to Caim 3 or corrprlses
a di ode coupl ed between said -~ daimd4, and arrannpd as a _ e

and source ele recel r zdnagsog;cg%l.,mdes .4,-\
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such that said BCamie piaamat for couplmylsm minon 'ftﬁsalmtgmeanerdpn

synchr oni zi n@3 @ aﬁeé’et&’F@ %&J&‘eeﬁ‘dt@“@alebcg eeno gt O \‘}fm ade

sai d said gaté,s%he%&ﬁﬁwr&w% aith OBL | G Blobon, SREAE G esal' as a
function of thenoaﬂm]gla ﬁrsdehﬂaltanémpaﬁm&tyarﬁsm,emmt heMcpnneotedd&me%sa@de of ~
said conposit .felma_ h‘atsaldrﬁ?teseo‘#mt?ﬁ? and s‘é@) .

piing) Rt te in
said current f"?I dﬁ@ﬁﬁg}ﬁ}; th ¥

sem - conduct or iﬂg@&empﬁ @atgﬂgﬂ MTOMYET: Ss‘waﬁ t h§me5\@| ﬁ)edevélbp debiaving a o -
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the peak anplsj g‘i‘?ﬁ& ﬁqt%ge\ﬂeﬂéo “E’:E %’“:lp 0 o/e gl ol
connect ed S' g y AS Q'hrdul (ﬁgnﬁn 1tHE CIRfh digttho nd an output circuit

wherein said contro] voltage derivmg means connected between said drain and soiirce 3
comiprises the substrite to sonice pa:th of electrodes for deriving an output signal that -
said . insulated-gate field effect transistor. - comprises substa;ntlally only §did horizon- . Co
10. A circnit.accOrding to Claim 8, tal and vertical synchromzmg pulses. 105
wherem sdid control voltdge deriving means 13. A circuit a.ccordmg to Claim 3 or
comprises” a diode coupled between said Clalm -4, and an;ange? as a television
gate_and source electrodes. teceiver synchfo lizing §: ial sepafator Cir-
11. A ocircliit’ aecording to any ohe of cuit, comprising an mput circuit having -
4§ Claims 3 to 5, and arranged in a television input, output and. common terminals, a |10
sxgnal receiver, including 4 sync separator iroitage divider retwork _including two
citouit and a noise cancellation circuit, com-  Fesistors connected in geries betweeni said
gnsm in oombmatmn, an insulated-gate input and commion termipals, said output
eld effect tramsistor hsaving gate, source tenminal bemg connected to the junction of
50 and drain electrodes; means coupled between said two resistors, means for applying com- 115
said gate and source electrodes for applying posite video signals bethn said imput and : _
a_composite video SLgnal to the field effect common terminals, a capacitor connected ¢ .
transistor said video signal mcludmg hori- betwéen said output - ternfinal and the gate :
. zontal and- vertical synchronizing puises electrods of sa:1d transistor for applymg a .. :
55 haying a predetermined amplitude, sald desired. portlon of sald composue video 20 : ;
video signal having unwanted impulse 1igise signall to said transwtor,, sdid capacitor &
theans for coupling said video sxgnal d having 4 value of capacitance suchi that said T
gync sepatator. circuit, means . for blasing vertica] syfichronizing - pulses are coupled to
.. said . gate electiode with respect. to said said gate electrode without distortion, &
80 source electrods as 4 function of the amipli- double: _conistant network to provide 135
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