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13.3 A television receiver circuit for negative modulation

The receiver reviewed in this paragraph is a projection receiver with
Schmidt projector; see 11.9. The picture size is 456 » 34 cm and the
equipment is snitable for reception of the European system of 625 lines, A
channel selector makes it possible to tune to each of the channels in
Band I (41 — 68 Mc/s). If a different channel selector is employed, the
channels in the 174 — 216 Mc/s band can also be received. The ILF. of
this receiver is such that self-whistles cannot occur; see 8. 28 The LF, for
the sound carrier is 18-Mc/s and that of the vision carrier 23.5 Mc/s. The
oscillator frequency is higher than that of the incoming R.F. signal.
This receiver is saitable for operating on A.C. mains 220V (4 10 %)
48-65 ¢fs without the use of a mains transformer; the valve filaments are
connected in series in two groups, one taking 500 mA and the other 100
mA. In both groups resistors with negative temperature coefficient are
included (R 12 and R 285) in order to limit.the current flowing in the cold
filaments when the receiver is switched on, Considerable attention has
been paid to the smoothing of the various T0.C. supplies, {4+ 1 to 4 7) and
the wiring in the filament circuits, and the combined precautions make it
possible to operate the receiver on A.C. mains which are not synchronized
with the field-frequency of the television transmitter, The hum level of this
receiver is sufficiently low to prevent the appearance of ripple bars in the
picture,

Fig. 13.3-1 shows a block diagram of the receiver; the complete theoretic-
al cirenit diagram will be found at the end of the book in Plate II.

The aerial is connected to the receiver by means of a screened balanced
cable, the characteristic impedance of which is 70 ohms. In receivers
without mains transformer the chassis is at mains potential. Therefore
C 42, C 43 and C 44 are high-voltage capacitors (2,000 ¥ test) so that the
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aerinls and earth terminals will at notime be under tension. Ruli:tr:-rn kil

and R 32 are provided to sarth possible static charges from the awnﬂ.! The
aerial cable is terminated by the receiver in suckfa way as to avoid re-
flections in all channels; see BT, 2 and 168,

The R.F. stoge and frequency-changer are combined to form a separate
umit: the channel selector. This contimuously tunahle selector has slready
been described in 8,30, B 3, A4, /1 5 and B#are the am plitying valves fur

Fig. 13.9-1
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13.3 A tedevizlon receiver clrenit for negabive modubs tion L3

the vision LF, amplifier: $ 31, 544, 547, 5 48and & Jrare rhe i .
of 5 simple circnits which together constitute a Butterworth sysiem ¢
szapgered cirouits; see 8,18, The tuning capecitances compriss oaly
valve- und wiring capacitances. Damping resistances 2 61, R 70, KT,
R Bl and R &0, together with the detector damping, ensure the cornt |
civenit quality fartor. Euch circoil is tuned (o the desited resonant fos
quelicy by means of the coil core; owing Lo the use of rejection flters
cuiipled to the circuits, these resonances differ from (he theorstical yiuluney ;
sce 833, S35, C 18 {2 a filter for rejection of the vision carrier of the
adjacent chanmel oud s accordingly tuned to 16,5 Meis S81 €116
enmprize  another  filcer ey o
tuged 10 thiv frequency,
Filters 5 43, € 94 and 549,
110 ase twnad 1o 20 Me
amd reject the sound carrier
af the ather adjscrnt chan-
nel. [o thi resciver the
ndjiacent=-rhannel rejection
[actor is 2. Tilker 5 46,
C 101 ks sy proport o ws
TN ELSTO A Ml Tejec-
tiug f sovind in the vision
LF. ampiifer, the aciual
refec o fuetor Being pbeant
M, The selectivity rurve
[ur the visim chanpel is
reprodueced i fig, 13, 3-4, Fig. 19.8-3
Hesistances K Adand B 77 Seleetvlly coree for e visdon chunmel of the
| to the exthode eveiver showa in Flate 1T,
of valves B 3 and H 0 arc un-bypassed. sinoe the gain from these vilves
is controlled by varving the grid bias; se 8.9, 1.
Oviee ol the divdes of walve B 7 fimetions as video detectar; the detoctor
capucitar consists of (he capacitance of the wiring togetlier with thut
which cours hetween the cathode and filament of the disde. The viden
signal across K 88 is of regulive polarity ; see 530, This video sigrial in
pnplified by B H and H!Iu.wlismmappﬁndﬁrhumpuhritymﬂm
cathode of the picture tabe # 10 No eapacitunce 18 provided Between
X Bf and the grid of the first video amplifier B ¥; the D.C. component s
thus retadned in Use annde curmontof 4 &, this befng esscntinl for (e proper
working of the A, which is produced h¥ 1his vabve, The clectron
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stream tenwarche the anode of valve BB i greatest diring e aynchi
nizime pulss, since these are applied to e oontrol grid with posikive
polerity, and this momentary current s a messure ef the peak vaboe o the
televisian signal; soc 4, 1 % Postive polses are applied to the thind griet of
BB theoagh € 144, R 108 anr O 166, these pulued ing o lueee] dorosy
coil 5 60 of (he horizomral output oznsformer during the fv-back. At
these moments. Uiovelore, We (e grid intesccuts eloebioes on their way
to the anode amd assumes an average megaiive potentzl, the valwe of
which i+ proporzinnal to the penk value of 1he (devision Rymal. Thos
wrltugy acrvsa B IR B8 emoulled by an inlegratisg uetvork & TG0 01,
KT b ownd F AL O M B, el is then apalicd buoche comtesl geits
wf the first LI, smlve B3, Frth LE. valse 5 and B0 vabee 1 The
boweer end ol A TR 65 ponnects® T B postive pulertial whish @ adpat-
ablr by meams of U contrazt contend B S0 Owdng to e peeilive impalses
o U thine grid of B o und the partcalur vatees ot 1 166 and B 161 Lhe
value of the &0 0 volteae i= almewt catieely indepacdent of posalle
interfering pulses in the relevisson siznal; the salue of B V61 s surh thn
the contral valtage varies eomsaderahly with iy small changes o e
peitk valne of the widey signad on the giid ot B 5, neowithstanding e
faet tlagl Use mntnal coeeaegbnoes nf the iliaed ki is liow (snralbed amn-
fied A Resislpne & % connertad a the anewebe of e firzl sive:
amplitving valvr B 8 i relatively low, nod vrvmpetmation i therfum e
mecessary. 10 thiz stage the gain iz approsumaie’y 1.

T wvme piabsos o Llig uptrol grad ol B0 ase ol iegalive polunily. The peake
of strong interfercoce pulses fall beyond the roroff point and an
thus cHppeel (aee #z. 15,3 81, this 3 bnportant alds feor the offieion
working of the separarnt B LD Cathods compensutie is applied i the
case of B9 fsce 8. L1 and & 180 by meais o poswicch Sw T bkl papar
tanoe £ 196 ran be comnyetsd inoparallel with #7000 12330 the cotlods
circuil, venderling the camperisnd e muperalive: tega s team Eithonin
crrases at the lower freguencics. IL is fme that selaps definitinnaitessin
eormequenee, but the civel it neverllcl-ss berteronweal sigrals snLginters
Ferenee and thermial noise are (Fennotsu pondiinesd in the pactur:, M-
over, e sensitivily of the receiver 8 inereased by o factos of 1 — S0 = 2,
The aaode of BY i vonpertod, throng™ & senes-cumponsaLioe endl 63,
tn the earhods of the pteture ik [0 The 106 cnmpaonent of the signal
is lugh ir £ 128 hetwasn J2 2 nd A0 and Lis 1o Te restamed ; this is done
in the prod circeil s omeans of o DAL reslonng diede H T the vaden
signal beine dpplicd to e anade of 1his dirde with oegative polarily
B 0% mon spamating resdstannce whoeh coewres that the aneale-to-cathonli

A

BLAE A dehsmion peceivor camiil loe Dok vr i als o 11.3

wipmetzanee of the Jisle sl nob afect viden sighubs of the higlicg fecs
queneies apdicd Lo the picture Lubv, Peak rectification acrmss e casacitnr
e in the cathode 'nel prsduees o psitive vallage of muphly e
srne valoe as the potential difterence berween the peaks of the sync
pulses anid the mean videa sigral. Auross B9800 positive voltage, denved
trom the brighiness contred B 94 s elsaappdied tof 119, and thie com bired
vollinges e Luken meroms B U1 1 the grid of the [sicture tbe # 10, [y
s wary it 1= possible 1o ad-
just vhe pote sl i’ of the grid TJ:-
by miens o (e brighoness o
oot tral, o tlar rRe Lluck
level ot the applied dilea
agmil enbees wonls g rhe
cat Off voint ol the pietiny
twbe.,  The 134 pestorine
dwnls emanres flan Lhe set-
tng ni bRk s mdepeniene
ol b pictsse safarislion
m the video sigml,

The 1 F. wopd spmals pre
takern [rorz the sseone [LF.
valv tua fleer 5 (0 5 46,

¢l oand e ot ! ] i

errt il rid ol B 11 A vand E & &

pazs Dot 13 onelueled? o e Fiz 1541

amede o it a7 i pugtode, T LWElenrg Tafcs e ddgapn B the

o A e o Lhe soidest clrput valeve MR PR B
£ 12 amplfies the sonnd B 2 '

migral [uz tasing (ool seewnd bandepass sbtee, 5 % 5 10, L voleag,
e e primacy cirewit of whieh i= aap%hed to the Ghl el and the
seraieary vollige t che thired goid ol B LS Thigieoree F XL phase dernction
the valve has T onids, the fieel and scventh (supumessor] of which are
cotenet Do o the et Tale, Thae sevosed, sar b o skeeh omide yro eomeyieged
olermatly and varry absut 904 with iespect fo rnfh._'q{u; they fmnerien
a8 weveen pridd, The anecle cirrons bs desermined by the amn e amml
s Jisplacemomt of the voltages on the *hisd yand Bfcth grids. wiyen chese
ampltmles are lge, o constane enrrenl will Sow in the anode cirenit
diwitg snh img s L twn grids are positive. When g, bocumes nagnlivy,
howrever, wll clecorms sassivg g, provoced o gy whien ey 15 RS, the
elecirums goe b9 7, 5 o in bull cescs the anods cuamment is sope 1F tom
alternating valtiges of the same frequency be applied 1oz, and o he
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snode current will conaist of practically rectangular pulses, th_w width o
which will depend on the phase diference ¢ between the twe ALC. voltages;

Al e

N
I AN A

Fig 123 4 =,
a. Pastc diferrnce g — M Ielveen W siusocdal gric
voleagrs g amul Vg
3 —dare 1w

see fig. 13.3—4. In & band-pass [lier (he phase difference between the

vl tagus an primary and secondary vares with Trequency | for the redonz i

frequeney the phase difierence iz 0, so that, m he case of FM, sigmals,

B

133 A television meclver cironit for nopatve madulato:

13.3

the phase differenes varies around rhis 90°. The anode cireult of F 13
includes a resistor the value of which is sa high that the parasitic shun:
capacitarce is sufficient to suppress the fendamental and harmories of the
impilses. Only the slowly varving average anwide carrent ;. the amplitude
uf which is proporisnal v the widrh of the pulses, produces andio voltanes
across K 22. The frequency of such audio signals depends an the varintion
in the perlodicity of the pulsss, That the valve also acts as limrter folluws
[ream (e Jict that above o cortuim amplitude fabea) B Vewad of 1l 1.1
voltages on 5 and g, the znode current 1s eomstant, so that anwAnTErd
ampHtude modulistion of the grid voltuges is not deerened,
The audiy signale are amplified br the vutput pentode B 14 and am
pased by wav of 4 frussfortner to the lowdspeaker X 14 & 90§ 47 i
the volums enntiof,
e vicen signul with nogative polarity In the wnacde ciocwit of M0
taken, through © 127 and & L4, 10 the control grid o e pentade section
of I 100 shin sepirmtor works an the poinciple oo o in 4, 4.2, Owing to
thve low sereen-gnid voltage, the pod base is only small. 1he serernegid
i vollage B durved from resistors T80 o & 182 in e cabodie edie il wf
| the hormental mutpe: walve B 15 The cathode of B 15 carries o small
pestiye piteniin] which w obralned from & 162, s0 that, in the absenar of
an input sigzal, the vabee B 1D s cut ofl and possible nuise vnltnges
cannol reach the detlection genesatars, When a wideq signal arrives, the
syOC sipmals ars s slrong that rhes caose orie curpent o How, with the
iRt that ondy the syme parlses vee aracross 1he ausde resistor B LOK Sinee
sitvmy jnterfoning signals in the grid civcoil of the wicen oudest valve uic
clippedd, thise pulees, provided they ure not ton pronunnesd, will have
little etfect on (e working of the scpuratns. K 104 and the low pusstance
of the grid-locathede el of B 15 comprise @ prtentismeter tor sk
Tintes T Pemc peaks. The time conetard of R 107, £ 127 & 5ot Made [
fhigh i order rhat the elipping level shall net he affected ton micl by the
fnterfering pulss. Tor the resl, the combination of phats detector 8 16
jand staliliced penerator B 17 ensires than the save-tonth voltasn temains
wialeeted reen should strong interfecence pubes miak the EVIG prifacs
for a time {fywhoel effoen). © 125 in the annde circait serves W smoath
fout sharp inlerleronee pilses, The other side of vach of the syue palss is
elipped el wmplitied in e coode seetion of B 15, Fnehis wa v ST Sl
fre procincec] acrays the anodn eesiston B 105, S0 whick the horizaeiul syne
fpualses are of positive poburizy, Tlese svme sgnals are applicd to the
harizoniel apd vertieal defloclion penermtor,
Ir the receiver under revicw s Foriesstal deflection generarnr wilh

ayy
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i pantrol 5 used, of the kind described in 6.2, 1.3, The
m“:l!::dllhmﬁ is the phase detector, and the triode-pentode B l?'ls.'r:::
multivibrater for generating the saw-tooth valénge far_horizontal de-
flecticn, stahilized by the dywheel cirmnit 5 56, {.. 134, The v:n:n-r Can
adjust the oscillator to the centre of the synchronisation sone by means

i 124,
{'.l"fh: ﬁmﬁ thie horizontal deflection comprises a pr-pt-:::tr f: 1:
and a booster dinde B 19 in a circuit such as that dﬁmhnli in “zd “
587, R 128 wnd R 131 prevent purasitic cacillations. 5 64 :; i .q;::..:.t‘::
ahie irnm-eored cuill by means of which (he amplitnde uf tML;dsa;: i
curnen| passing through e horlaoneal vll_tﬂ.t_'f_'la.r: cidld :u ' s
wichth of the picture, is adjnsted. B 148, ( ]-I‘:I]I and ® i31. C Iﬁl su:;.::m
ascillarions in the saw tenth cwrment 5L|F'h oaciliations a.t'tll.uamlr.-sl mu:;f
panbe r of alternate el and dark vertical Lands on che -Eft—hlnnd : l_
the picture, Fly-hack pubses with pasitive I”—l'-f’-ﬂh’ are la H‘I'I- mn}‘;m[:.
an the primuy windings 5 G0, 5 60 of 1he hnnmn'ﬁ.ll ui:WL.ljl:mt m;:
through € 144, amd are usad for varous purposes, "lk.f'_ AiY —:E,:; H
that they are taken from € 164 ns polses fur the AL, Tm the .h1ml:;r _
of It 8 thov are also ntegrated by K1 Er"r.f.'ll!lﬂ-.tl:lf:.mu:mw-lwl 1 uH:
fur ihe [ﬁ;.in- detocior H 1A, Pesides -..i:'nr. they nrz applicd tow lhl;-,-“]“::,-
gridd of the protecting valve B 2|, hut reference will he 'l'h'lt’ﬂ‘ ‘l'-'l'l11 i larar.
The newative pulees prodaced across the secasdury 5 63 of | W uu;zp;L‘l:
transformer during the f1¥-hack are pussed, thromgeh O 121, R 9&;_1;111:1 t‘;‘
b e grid of the piclure Lubs 14 10, tu Llunk nut the beam d :q; ¥
fiv-back. This is desirable since, in the ease of dellection I;EI'IH_-'-T:,.-f_ '|-'r.l[1|
antamatic phse conteol, the starl of Ihr_ﬂ:.'-hl.-.'k el uul. -.uw.ul-.ri:;l.rn
tLie Front of the homeonial syne palse. This depen rl: B ur.l:-:'r [-Tr.;.—
ot the wetting of the hunizonial hold contrul B 120 within the syne
migation range of the multivibeator 17 1f the Oy _hu-:k 'I.'|{_H:I.'-]- i _u{*u_p.l‘
within the hurigonial blanking purisd of the vidieo synal, pictan ’T-ﬁt.
are also applied to the picture mbe duning 2 r:';:r: 1n::h:‘::|_:::f;:m,.;
3 , b the recuiver e roview '
Edu?'i:: ;:uﬁgc:[w} fiv-hack. fur which purpos: th b-'l.“':lw.‘lll.k'h:.jil':;g;t
from the verecal vscillaror # 260 s dillerentiated ie the ::utmn.-rl £ q;“
Ewi, RO, to produce negative pabes for applying to .he.g.n l .I!_
pietare tuby. Sheald the yerleca! ;!.'hrhrum.zuuuu witved 0% & Iﬁ'ﬁu_h: ;k
inlerferener, causing 1he picture to move or jump vertically, 1.I.||:‘ :h ,';5
fines are pot visible m (e scene. Murcover, the safring of :he 1:'.5 e :
control B 94 is then bess critical, siner, cven il the potential nf the grid n
|.|'|f: pleture Lube i set somewliat 10 high, the y-back lines remain

A
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inviribie, The genetutor for the vertical deflection cumprises a triode-pens
iﬂd&.ﬂﬂﬂﬁetﬁﬂzmth:nfrhichinmplon&fuﬂh:ﬂmﬁng -
ulwndhmnmdupnnunmtputm.Themudgmk
from B 15:are twice integrated in the nctwork R M0, C 148, C 161, R 137,
€ 150 1w prodace the vertical sync pulses: ses 4.5, 1. Dauble Integration
ensures that interforing pulses will have little effsel on the wartical
synchronization, The ancdes of B 20 are fed from eapacitor 148, whichis:
charged by the booster diode B 19 in the horizontal deflection gencrator
ta ahout 450 V with respect to chassis. & 134 {s the amplitude coutrol for
the vertical ssw-tooth voltage, and serves for ndjestment of the hiight of
the picture, By menis of K 134 the lrequency of the blocking oscillator
can be adjusted to a vale just below the ficli-fre<quency of the relevision
signal: see 8.4.1.3 and 6,4.1.5.

€ 154 is the churging capucitor in the amnde circait ol the Mocking cul.
lazor and Liener provides the saw-touth vallage; this &= raken through a
correcting oefwork o the cuntrnl grid of e mitput pentade. The vutpue
transfurmer i relatively small and ies self-mductance cannot thercfore be
regarded ns infinitely kigh ; os pointed out ing, 9.2.2. the current Howing
m the primary winding of 5 87 mesi compirise a eombination of saw-tooth
and parabolic currente. To connteraet wicraplioay in by oatput valve
{#ew 6.2.2.3), negative-volrage fvedback from the anode cirenil to the grid
iy cenployed, and this feedbnek also provides the paraballs voltage i the
grid circuit of 4 26 The current on the secondaty sice § 68 of the outpot
trangiormer being mw-touthed, | similae vialtage wall accur on the primary
side & 87 Since the scan of the conteg) wiltiage is of positive pularity, the
suw-tnoth voltage on the anode will he negative, During the fly-lack,
however, the peaks of this valtage are positive, owing to il self-inductance
of the deflector coils, which cannot he disregarded on wecount of the short
duration of the fiy-back Differentiation in (he network eomprising ¢ 164,
R 1484, R 148 results in n parabolic voliage with pritive peaks acress
K146, sce fig. 13.3-34, These peaks woald tend to increase the fw-hack
tinme Loo mch, but in the eireuit in question they are connterbulanesd by
the magafive peaks set up across K 146 by the differentiting sfiect of

(€157, € 108 anc| R 146 upun the Positive saw-tooth voltage across © 158,
2 184 isolates the control grid of the Pestoda frum the D.C. anode vnltage

of the bincking oseilintor; hy comparison with € 17 in series with ¢ 158,
this capacitunce is 50 high that ji may bu regnnded as . shgrt cireuit.
Aeroas C 158, R 148, therefore, there |s a combined saw-tooth and para-
bolic voltage, this bering the coutpol vultage fur It 20, Now, if we consider
the petwork © 189, B 147, R 143, C 187 and € 158 fe. excluding B [46),

L] #01
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we see that this is the same as in fig. 8, 8-31, This network 18 =0 pro-
portioned that the form of the parabolic voltage can be modified to a
cerlain extent by means of the variable resistor K 147, eithont affecting
the amplitude of the control vollage for B 30, The amplitude controd
(K 134) and the linearity control (R 147) are thos practically independent
of each other, K 142 and © 1563 pre connected across the primary 8 87 of
the outpul transformer to prevent parasitic escillation. © 186 is provided
across the secomdary 5 88 tuneutrulize pussible induced Hue fly-hack palycs.
The vertical ontput ransformer has 3 third winding 5 60 whiclh & nscd
for heating (be filament of the protecting valve B 21, This is a battery
valee of low filamenl vaitage, o the emission dops mpidly when (he
filament vnitage {8 cat off. If & projection tube i opernted without ane of
its deflecting fields, the beam will desenbe nnby & vertical or hunzonts!
line, wnd the luninescent scresn then quickly burms we a rosalt of food
overheating. The safety arouit ensures Ut if vne or both of the defleclion
geneniiors shoulrl fail, the beam in quickly sappressed by a high oty
voltage applied (o the grd of the picture tube. The fiv-back palses from
the harizontnl output prassfumoer are applied W e grid of 5790 througl
€ 171, Corrent pulses in the athele crcuit arc integrated by © 170 (0
prodduce & positivie 130, voltage, and this capaciter s able (o discharge
acmnss the brighiness control & 1. The lower end of B 94 & comnected o
high negative woltage, but the nogative vollage -} received by the grid o
B 21 through K |50 i a6l higher. Immeidiately, in the sheenee of Dv-Yarck
pulses on this grid, B 1 i cut off and € 170 rlischarges raphdly somoss
K #, thu= giving the god of the picture tube o high negative patential
and suppressing the benm. Shonbd the vertics] eaw-tooth veldtage disnppear
the filiment of B 21 would oonl sufficantly quickly, on account of its [
thermal capacicy to oot off coissicn before the lumimscent soeen of che
picture tube wonld hatr tine o Lum,
The extra high lension (25 kV] for the projection fabe & 2upplied by o
palse generator such 4y Wal described in 7.8, The triode ol B 47 & the
hincking cacillator for penerating o &ew 100l voltage of 1000c/E f 35
and B 29 ure pentodes comnectid in parallel to supply curent of (e
mequired value and wave-Jorm for the primary side 5 185, 5 184 of the
K.H.T. tranafarmer, 0 S0, B &0 and # 32 ars BHL T, revtilers, The sapply
wollage for the anndes and soreen grids of B 27, B 38 and T 20 4= 400 4
this being obteined by pectilication and doubling of tha mains valtage by
means of rectiers B 230 apd & 20, This voltage iz also employad to ener-
gize the focuring rail, the eurrent fowing in (e codl being contralled by
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