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CHASSIS TS=L

GENERAL INFORMATION

GENERAL IESCRIPTION

Model VT71 is a 14 tubo, dircct viewing, tabdblc model Tolovision Roceiver
with a T" cothode ray picturo tube., It is opcrated by means of 3 front-pancl
controls, Foaturos of this rccciver includo: simplified opcration, stabilizod
performance, full thirtcon channel coverage, high usable scnsitivity, 300 ohn
bolanced or 75 ohn coaxial input, an automatic brightnoss stabilizor and an auto-
retic gein control,

FREQUENCY RANGE IN MEGACYCLES

CHANNEL ~ CHANNEL  PICTURE SOUND  HECHIVER R.T.
NUMBER ~ JFROQUENCY CARRIER CASRIER 0SC, FRoQUENCY

FREQ, FHREQ,
1 uuu:gg 45,25 l+9.'7(5 g:{(
2 5 55.25 59.75 .
ﬁ 60-66 61.25 65.75 87.7
66-72 67.25 T1.75 93.7
5 76-82 77.25  8L.75 103.7
6 82-88 83.25 87.75 109.7
7 174-180 175.25 179.75 152.4
8 180-186 181.25 185.75 158, L4
9 186-192 187.25 191,75 1644
10 192-198 193,25 197.75 170, 4
11 198-204 199.25 203.75 178.4
12 204210 205.25 209.75 182, 4
13 210-216 211,25 215.75 1884

STATION SELECTOR SWITCH

This reccivor is provided with an 8 position STATION SZILECTOR SWITCH,
While therc arc 13 tolevision channcls, the allocation is such that no nore than
8 will bc normally available in any onc locality, This recoiver can be aligned
for rcception of thosc & ste&tions,

ANTENNA INPUT IMPEDANCE

The threo terminals on the back of thc chassis provide for a 300 ohn
balanced or 75 ohm unbalancod input. Sce Figuro 1 for proper connection,

POWER SOURCE

This roceiver is designed for operation on 115 volts, 60 cycle
A.C. only. Power consunption is 110 watts, A safoty interlock disconnccts the
power cerd from chassis whonevor the protectivo back is romoved from the cabinct,
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1. F. FREQUENCILS

Picture I. F. carrier Frogquency: Channels 1 through 6 - 26.4 me.
Channels 7 through 13 - 22.5 mec,

Sound I. F. carrier Frequency: Channels 1 through 6 - 21,9 me.
Channels 7 through 13 - 27.0 mec,

Audio Discriminator Band Width: 250 kc between peaks

VIDEO RESPONSE (3 db down)

Up to 3.5 mec.

FOCUS, SWEEP DEFLECTION AND SCANNING

Focus and sweep deflection aro both electrostatic, The horizontal
scanning is 15,750 c.p.s. and the vertical scanning frequency is 60 CuePeSa
Since interlaced scanning is used, the frame frequency is 30 c.p.s,

LOW VOLTAGE POWER SUPPLY (Block No. 1 of Figure 2),

The low voltage power supply provides filament and plate voltages for
all of the circuits exccpt thosc few portions supplicd by the high voltage cir-
cuit, The filament string is a scries - parallel circuit arranged to provide
for both .3 amp tubes and the ,6 amp required by the cathode ray tube, The
65S8GT (V-7) filament is placed in serics with the cathode ray tube filament
next to B minus so as to reduce audio hum, Since it is a .3 amp tubo, it is
necessary to put a 22 ohm resistor (R-8CE) in parallel with the 6S8GT filament,
See Figure 3,

The plato supply is a voltage doublor systom using selcenium rectificrs,

NOTS: Since theorc is no power transformor, plugging this unit into a
d-c supply will not damagce it., However, with no doubling action, the set will
not operate. Also, with no transformcr, B- cannot be grounded to chassis bo-
causo of Underwriter's rcquirements,

It is to be noted that two scparate D.C. voltage busscs arc used. One
(B¥) is at approximatcly 125 volts and the other (Bt+) is at approximately 250
volts above?B—). (NOTZ: For convenience, all points on schomatic diagrems
that conncct to B~ arc markcd<r). Thus we have what amounts to a three-wirc
system with the tubes requiring 125 volts being connccted between B- and Bk or Bt
and B+ while thosc roquiring 250 volts are connccted boctweon B- and B++., To
kcep B+ half way betweon B- and B++, the loads aro distributed approximatcly
cqual on cither side of B+, Sce Figure 3,

Tubes V1, V4, V6, V9B and V11lA are conncctod botwcon 3+ and B++, Tubes
v5, V7, V94, V10B, V113 and V13 are conncctod bctwoen B~ and B4+, V2 and V3 areo
cascaded between B- and B++, V10A and V12 are connected betwoen B- and B+
Tubc V8 rcceives its plate voltage from the cathode ray tube high voltage supply.

Total curront drain is approximately 110 ma,
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AlToNNA INPUT

To prqvide for versatility in the use of antennas for this rceciver,
two antenna input impcdances arc provided; onc for 300 ohms and the sccond for
75 ohms, Junctions "A-A", arc uscd for 300 ohms and Junctions "A-G", for 75 ohos,
Sce Figurc 4, I-1, C-2 and I-2 form a high pass filter operating into a soction
of 75 ohm coaxial cable. Tho cut-off frequency of this filter is appreximately
35 nc and is designed to provide high rcjcction for frecquencies closc to that of
the I.F. C-83 is uscd to provide uniform rcsponsc on thc high channcls,

R, F. UNIT (3lock No. 2)

The R.F. unit consists of a 6AGS R.F. Amplificr and a 7¥8 dual triode;
onc section of which is the R.Z. oscillator and thc other the converter, Switch-
ing is accomplishcd by means of a thrce-wafor & position Station Solector Switch,
Those 8 positions will givo complete coverage on any of the 13 channcls, vhich
will be available in a singlc locality, as given in Section on Alignmont Pro-
ccdurc, Sce Circuit Diagram Figurc 4.

Coils I-3 to L-16, inclusively, mountced to Switch wafer S5-1i & B, func-
tion to provide thco corrcct impedancc match of thc antenna input circuit to the
€aG5 R.F. amplificr and to provide channcl sclectivity. Since the input impe-
dancce of the R.,F, amplificr decreascs inversely as the square of the frequency,
this impcdancc becomes comparatively low for channels 7-13. The Q of the cir-
cuit is of the order of 6 and therefore, the bandwidth is of the order of 25 me,
The bandwidth being so great, therc is no tuning nccessary and nonc is provided.
V-1l is an R,F, amplificr with the tuned coils of wafor 5-1C & D providing plate
load. C apacitor (=85 is inscrted in seriecs with coils I-29 to L-=32
so as to permit a large inductance for proper tuning on the higher frequency
channcls, Bach coil of wafcr 5-14 & B is tuncd at the video carricr of its
channcl whilc the corrcesponding coil of wafer 5-1C & D is tuncd at the audio
carricr of thc chunncl for the lower channcls only. This results in a flat
topped input responsc of the proper bandwidth, Coil I-29 is tuncd to center of
channcls 12 or 13. Tho output of V-1 is fcd to the grid of the converter tube
V-9A through capacitor C-b6, Some typical rosponsc curves arc shown in Figure 5,

V-93, in conjunction with the coils of wafer 5-135 & F, provides thc pro-
per oscillator freguencics to give the intcrmedinte frequoncy. Optimum oscillae
tor injcction is provided by means of capacitor C-7.

To prevent undesirable suck-out action, a contact is provided on switch
wafors 5-1A, B, C & D to short circuit all unused coils of lower fregquency than
tho one being used, This is done on coils covcering channels 1 to 6 only. The
oscillator has all unused coils shortced out,

I. 7. AMPLIFIZR (Block No. 3)

' The I. F. Amplifier departs considerably from the conventional coupled
systen, To obtain wide-band with adequatc gain, three stages of I.F, amplifica~
tion arc used, Tho converter plate utilizes a tuncd transformer and each succCse
sive I,F, amplificr utilizes onc tuned circuit cach, Sce Figure 6, Tho trans=

former and following platc coils arc tuned to differont frequoncics to obtain
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adequate goin and bandwidth. ™o I. T. coils are tuncd cs o group for tandpass

curvo, The convertor transfcrier is an over-coupled bandpass transformer nlso
covering the samc tradwidth,

In orier to keep tho I.F. bandwidth constant for all sotting of the
gain (contras/ control, it is necessary to maintain tho input capacity of tho
controlled tubes rclatively constont. This is done by using unbypasscd cathode
resistors in stages V-2 and V-3, Connccting those controlled tubes in scrics
fron B- to B+ provides a simplc ncans to prevent disturbing the load distribu-
tion botween tho two buses., While the D-C paths for current flow are connccted
to the B~-, Bt & Bt¥ buses, it should be noted, howovor, that as far as R,F, and
;ZF' ar; connected, the chassis is ground. A typical rosponse curve is shown in i

igurc 7, -

CONTRAST CONTROL

The contrast control R-15 varics directly the bias of the 1st and 2nd
I.F. amplifiers V-2 and V-3, This is done by connccting the two tubes in scrics
between B++ and B-, providing currcnt flow through both tubes as a group, and
?eturning the grid of V-3 to B+ or a fixed voltage. As tho grid voltage of V-2 ’
is made more ncgative, thc cathode potentinl of V-3 riscs proportionately effoc- |
tively causing the grid of V-3 to bocome norc nogative. Thus R-15 controls
l

?;nually the output of V-2, V-3 and consequently, thc output of the video arpli-
CTa

Reference to Figure & will show the zutomatic gnin control (AGC) uscd
in this recciver, TFor providing autonatic gein contrel in the reecciver, a cir-
cuit is providod for applying a variadle bias to the grid of the first vidoo fre.
quoncy amplificr tube V-2, This circuit comprises rosistor R-84, potentiometer
R-15 and rosistor R-86, all connccted in serics from the high voltagc sidc of
the detector load rceistor R-25 to the grid of the clipper V-10A, The potentio-
meter R-15 has ite movable contact connectoed through resistor R-83 to the grid |
of tubc V-2, A condensor C-13 bypasses radio fresquency currents so that the
eutonatic gain control is not affected thereby.

Considering now the opcration of the automatic gein control circuit,
it is well known that thc voltage appcaring across the detcctor load resistor
R-25 depende upon the light content of the video signal. This voltage is always
negative and varies from maximun wvelue for a solid black picture to 2 ninimum
voltage on a solid white picture, Tho voltage on the grid of thc clippor V-104,
however, varies in the oppositc manner, that is the voltage is a nininun for a
black picturc and maxinum for a white picturc. This is becnuso tho clipper is
connccted through resistor R-39 and bicses itsclf back from tho peaks of the syc-

chronization pulses which arc in thc black rogion and, thercforo, the signal is ||
naxinun for a whitc picture. Rcsistors R-84 and R-86 and potentionmoter R-15
connccted betwecn load resistor R-25 and the grid of the clippor tube forn a
voltage divider with oach of the voltages having some affcct on the voltage at
any point on the dividor, It is obvious that at some point along this voltage
divider thc variations in tho diode load voltage will balance the variations in
the clipper input voltege so that & voltage will be produced which is substan-
tlally independent of tho light content of the picture being reccived, or the
picture characteristic of the vidoo signal. In actual practice the diodc load
voltage will have an average valuc of thc order of 1 to 1-1/2 volts and the clip=
per grid will be held at an average voltage ranging from 10 to 18 volts, In
each caso, tho voltrgo is nogntive and it has been found that by propor choice
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of the decoupling resistors R-84 and R-86 and the potentiometer R-15 the
light characteristic of the vplcture signal will be substantially balsanced
out at 2 point having a potential of about-2 to 3 volts. This AGC poten-
tisl 15 sppnlied throush resistor R-83 to the control grid of V-2 and 1s ade-
ouate for controlling the galn of the video frequency amplifier, It 1s to
be vointed out that for weak radio frequency signals the voltage across
both the lead resistor R-25 and the clipper will be less and the automatic
gain control voltage will be less so that the gain of the video freqguency
emplifier will be incressed. For stronger signals the automatic gain con-
trol voltage willl be increased, thus decreasing the gasin of the video fre-
quency smplifier. Thus the automatic galn control circult overcomes diffic-
ulties csvsed by both slow and fast fading and also facllltstes switching
of the receiver from one station to another, making such switching possible
without changing the volume or contrast control.

SECOND DETECTOR

The detector 1s a highly efficient half-wave rectifier using a ger-
manium rectifier E-1 (1N34) connected to produce a video signal of the
oroner nolarity, See Figure 9. It also acts as a converter providing the
difference frequency between the video I.F. and the audio I.F. Specifically
it produces a 4.5 mec FM audio signsal.

L-38 and L-39 together with C-24 form a low pass filter to filter out
I.F, harmonics. It 1s necessary to shield this entire assembly carefully
to prevent regeneration.

Cavacitor C-35 and resistor R-26 provide a small biasing voltage for
the video amplifier and prevent contsesct potential of the video amplifier
from biasing off the crystal snd causing a loss of sensitivity on weak sig-
nals.

Choke L-50 and capacitor C-89 prevent the nossibility of regeneration.
VIDEOQ AMPLIFIER (Block No. 4)

The function of thls section of the receiver is to amplify the video
outout of the second detector and pass on the audio signal to the audlo sec-
tion of the curcuit. One stasge only, employing V-5, a 6AU6 tube, is used.
See Figure 9. This tube also is connected so that it acts as a noise 1limi-
ter. The output of the 2nd detector 1s in a negative direction and noise
peaks drive V-5 bevond cut-off, thus being clipped. The video outnut is
taken through filter network L-41, R-27 and fed to the cathode of the cath-
ode ray vpicture tube. (Feeding the cathode is equivalent to feeding the
grid due to the high CR tube nlate resistance. The CR tube must be fed this
way because the output of the video amplifier V-5, is positive.) This fil-
ter tends to provide uniform gain of the stage et the higher frequencles.
The video signal 1is also fed through L-41, L-42 and resistor R-39, and
capacitor C-44 to the grid of the 1lst clinper tube V-10A, The audio I.F. is
fed through cspacitor C-29 to the first audlo tuned circuit consisting of
c"':.’)l and L-43,

This voltacge E 1s thus determined by the carrier amplitude. At the
resonant or meen carrier frequency the voltage el or 32 1s then equal to E,.

2
Now if the signal frequency 1s changed as occurs under modulation, the volt-
ages E; and E_ will become unequal and the voltages e, and e, will similarly
bée unequal, bfit they will atill add up to the voltage E. Sifice the rectified

voltage el changes with modulation, this change occurs at the modulation
freauency and thus provides a source of wudio voltage.
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To understand the lack of resvonse to amplitude modulation, consider
the signal to be at a frequency off resonance. Voltages el and e2 will be
uneoual and cepacitor C-34 will be charged to voltage E. Now if amplitude
modulation is apnlied to the signal, the.amplitude of the dlode signal volt
ages E end E, will increase on the positive half of the amplitude modula-
ting cvcle ang will tend to increase the current through the diodes and in-
cresse the charge on capacitor C-34, Since capacitor C-34 is large and is
cherged through the resistance of the dlodes, it cannot charge very rapldly,
so very little change of voltege across G-34 will occur before the negative
half of the amplitude modulating cycle is reached and the amplitude of E
and E, decresse below the unmodulated carrier amplitude. The diodes wili
then ston condvucting because of the negative voltage on thelir plates main-
tained by the voltage E aeross canacitor C-34 and capacitor C-34 will tend
to discharge through resistor R-32.

Thus the slight increase in charge occuring during the positive half
of the amplitude modulating cycle is lost during the negative half of the
same cyvecle producing essentially a constant voltage E aceross the lead,
Since cavacitors C=35 and C-36 are also across capacitor C-34 their individ-
usl charges el and e2 will remain constant and independent of the changes
in smolitude of Ej and Ep due to amnlitude modulation. This, of course, is
Nnot true for changes in gl and E2 due to FM.

The choice of resistor R-32 is a compromise. If it is too small, the
sensitivity of the circult will be low and if it is made too largae, inter-
ference or 1lgnition noise will cause the cspacitor C-34 to charge up to a
voltepge grester than that of the signal and thereby produce dlstortion or
noise.

AUDIO AMPLIFIER & AUDIO QUTPUT

The audio amplifier and audio output stages of this receiver are con-
ventionsl and are shown in Figure 12,

CATHODE RAY PICTURE TUBE (Block No. 7)

The cathode ray picture tube is a 7" tube employing a medium persis-

Itence fluorescent screen material that provides a black and white picture.
It uses electrostatic deflection and focusing. Heater voltage is 6.3 volts

* 10% a-c or d-c and current drain is 0.6 amps. Its overall length is ap-

proximately 14-1/2 inches. It uses a 14 pin medium shell di-heptal bease.

f NOTE: Connections to the cathode ray tube are made through individual

leads. Care should be used to see that the numbered leads are connected to

the corresvondingly numbered plns on the cathode ray tube base. The pins

are numbered in the same manner as standard receiving tubes i.e., number one

pin is fust to the left of the locating key and the numbering continues in

a clockwise manner,

STABILIZED BRIGHTNESS CONTROL

Instead of using the d-c¢ component of the video signal to govern the
aversge 1llumination of any scene, a unique system of a-c brightness stabil-
ization 1s used. See Figure 10, Self bias 1s developed on the plcture
tube by the beam current flowing through R-65. The total pleture tube
cathode current develons a blas voltage across resistor R-65 which automat-
i¢ally sets the correct picture tube bilas for line voltage and HV varia-
tions. The bias 13 also independent of picture contrast. The video signal
13 counled cavacitively to the cathode of the picture tube through C-63.
Thus the instantaneous average potential developed on the tube varies about

the sverage value of the wvideo signal. The contrast control is set for the
most vpleasing pilcture.
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AUDIO LIMITING AMPLIFIER & RATIO DETECTOR (Block No. 5) See Figure 11.

A second audio I.F, frequency (4.5 me) is obtained from the second
detector which aects as a converter for the video (26.4 me) and audio (21.9
me) I,F, freouencies. This signal 1s amplified by the video amplifier V-5
and removed from the video plate through C-29, L-43 and C-31, acting as =&
band-pass filter. L-43 1s used to peak the filter to 4.5 mec. C-30 and R-30
provide grid-leask blas for the limiting amplifier tube V-6, This tube also
provides amplification of the 4.5 mec audio I.F.

THE RATIO DETECTOR

In this receiver the FM sound I.F, signal is converted to audio by
means of a Ratio Detector arrangement.

The ratlo detector circult used is that shown in Figure 11. A dis-
criminator coll is used similar to that in a conventional FM detector; how-
ever, it will be noted that the dlodes are connected in serles rather than
in oprosition. The detector load represented by R-32 has a velue of
33,000 ohms. This load is by-passed by a capacitor C-34 which is quite
large and has a value of 10 mfd. The load is also shunted by two small capa-
citors C-35 and C-36. The audio voltage 1s derived from the voltage varia-
tion across capacitor C-36. The third winding shown is used to introduce a
voltage Into the secondary circuit which is 90° out of phase with the
voltage developed across the secondary winding at the resonant frequency.
This 1s the same reguirement as for the conventional discriminator and as
can be found in any refererce book on FM discrimin-tors. 1t 1s the change
of phase of this voltage with respect to the voltage across the secondary
as the signal freguency changes that produces the unequal signal voltages
on the two dlodes and a resultant audio output voltage. The diode signal
voltages are represented by E; and E,. These are equal at the resonant fre-
quency and uneoual at all other freqfiencies. The voltages el and e2 are the
rectified signal voltages to which C-35 and C-36, respectively, are charged,
and are proportional to the signal voltages E; and E,« The sum of the two
voltages €1 and o 1s the voltage E, the rectified s?gnal voltage across
the load.

The audio voltage produced by the FM is obtalned as follows: When the
carrier freouency 1s at the resonant freoguency of the secondary the diode
signal voltages E1 and E_, are equal; hence the rectifled voltages ey, and en
are equal and add up to %he voltage E, the voltage across the load and the
voltage to which capacitor C-34 1s charged.
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1st & 2nd CLIPPERS (Block No, 8)

The function of this soction is to soparate the horizontal and vertical
synchronizing pulscs from the video signal and apply thom to the horizontal and
vertical swoop oscillators, The purposc of the synchronizing pulscs is to pro-
perly trigger thce oscillators at tho corrocct moment and keop the receiver scann-
ing in synchronism with the transmitter. ©Sece Figure 13. The initial syn¢ sopa-
ration takes place in this clipper section. The video signal is taken from the
output of the vidoo amplifior V-5 and fod through resistor R-39 and capacitor
C-ll4 to thc grid of the 1st clipper V-10A, Herc, a triode V-10A (ono-helf of a
125N7) is uscd. With no signalapplied, thc tube has zero bias, With thc signal
appliod, thc positivo polarity sync pulso voltage causcs the grid to bdbecome posi-
tivo and draw grid currcent, Thie charges the coupling capacitor C-44 negativoly
causing & stoady bias voltage to develop across rosistor R-84, and thc 2 meg
contrast control R-15, Thc biasing voltage devcloped in this manncr provonts
platc currcnt from flowing exccpt on tho positive synchronizing pulses, An
amplified current, controlled by theso pulses, dovelops in turn, sync pulsos
across the load rosistors ReUl and B-42, This output then is appliod to the
grid of tho V-11lA where clipping of the outward poasks is accomplished so that
double clipping rosults for better syncing of the picture undor adverse signal
conditions, The 2nd clipper V-11lA grid rosistor R-42 is mado low so as to maine
tain wide band responsc of tHe sync pulscs at this point. Zoro bias is used so
that the pulses always go negative beyond cutoff for clipping the irrcgular
envelopc and noiso pcaks,

INTEGRATING NETWORK

The function of this nctwork is to soparatc the vertical synchronizing
pulses from the horizontal synchronizing pulsce and to feced them to the voertieal
swocp oscillator, Since scparation of these pulses is bascd on thoir froquency
and not amplitude, thoir soparation is simply a matter of using a filtor network
of proper time constants, Sec Figuro 14,

VERTICAL SWEEP 0SC. & OUTFPUT (Block No. 9)

Tho function of thosc circuits is to providc a sawtooth of voltage of ||
the proper froquoncy to perform the vertical scanning for tho cathode ray pic-
turoc tube, Sceo Figure 15, The circuit usced to produce this sawtooth wave is
known as a blocking oscillator and operatos as followss

Blocking Oscillator Operation

Transformer T-5 is uscd to provide positive focdback of energy
from plate to grid and thus any changce that takos place in the plate circuit wil
induce a2 voltage in the grid circuit which will act to.aid this change., With
the grid becoming morc pesitivo than at initial starting, morc plato curront
flows and rosults in an cvon greator inducod voltage on the grid., As a result,
&rid current flows and rapidly chargos capacitor C-52, Tho plate current builds
up very rapidly until it is limited by saturation, At this point tho voltago
inducod across the grid winding is zero and tho chargo voltage on C-52 is sud~

denly placed on tho grid biasing it beyond cutoff, The condonser now slowly
| dischergos through R-51 and R-52, This nogative biasing action continues until

©John F. Rider
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C-52 is elmost completely discharged after which time the negative bias be-
comes less and tube V-10B begins conducting again. As plate current rises,
the grid is agein driven positive and the process repeats itself.

The frequency of oscillation is controlled primarily by C-52, R-51 and
R-52, The other R's and C's also have some effect. With 2 synec pulse ap-
plied, it is set to place the free-running period of oscillation just slight:
1y longer than the time between the standard sync Pulses. The incoming
pulse reaches the grid just before the tube would "trip" in its free-running
cycle. The magnitude of the pulse 1s sufficient to drive the tube to conduc
tion and thus effectively controls the period of oscillation.

Resistor R-52 1s made variable in order to provide adjustment of the
oscillator frequency. It is commonly known as the "VERTICAL HOLD CONTROL"
since it can be varied until the frequency of the blocking oscillator is
held in synchronism with the incoming pulses.

To obtain clean triggering actlon and a steady picture, the integrated
verticsl sync pulse is passed through a differentiating circuit (C-49 and
R-50). This circuit removes the very low frequencies which cause an un-
steady victure.

The sawtooth voltages appear on the plate of V-10A due to the slow
cherging and rapid discharging of C-56. Throughout the time when no plate
current 1is flowing, C-56 charges, since one side of it 1s connected to B+
‘through R-54 and R-53 and the other side to B-., The charge then is of a
positive polarity on the plateside of the capacitor. When plate current
does flow, it 1s only for a short interval and tube resistance becomes very
lllow., C-56 then discharges through this low tube resistance. At the end of
the nlate current oulse, the grid is very negative and the tube 1s again
non-conducting. Thus B+ again acts to chasrge C-56 and the process repeats
itself.

Resistor R-53 1is made variable in order to permit adjustment of the
height of the pnicture. As 1ts resistance is increased, the amount of charg-
ing current reaching C-56 1s lessened, with a subsequent decrease in the
Avoltage developed across C-56 before 1t 1is discharged. With this means, the
voltage at the deflecting plate is made variable, resulting in control of
the size of the picture on the viewing screen. This control is appropriately
labeled the "VERTICAL SIZE" control.

VERTICAL OUTPUT AMPLIFIER

Since the outout of the blocking osecillator is of insufficient ampli-
tude to sweep the besm over the entire plcture tube screen, it 1s then fed
through C-55 to tube V8, acting as a push-pull amplifier, and coupled throughl
JC-59 and C-60 to the verticsl deflecting plates.

It 1s necessary to use the "hard" (higher sweeping voltage) deflecting
plates for the wvertical deflection because the sides of the picture would be
in the shadow of the "soft" plates if the former were used for horizontal
deflection, The B+ supply is insufficient to orovide the necessary voltage
to glve a linear vertical sweep over the range which it is required to swing
the output tube. V-8 1s, therefore, made part of the high voltage bleeder
string with approximately 900 volts being applied at the positive end of
the plste load resistors.
-
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HORIZONTAL SWEEP OSCILLATOR (Block No, 10)

Tho purposo of this stago is to producc tac sawtooth of voltage of the
propor froquoncy to perform the horizontal scanning for the cathode ray picture
tubc, Thoe proper wavoform is gonerated in Tube V-11B and its associatcd compo-
nonts., Soo Figurc 16, Tubo V-11B operating as a blocking oscillator, similar
to that of tho vertical oscillator describod above, acts liko a low impedance |
switch which 18 oponed and closed at the line rcpotition ratoe of 15,750 lines
per sccond, Tho open timo corrcsponds to the swcop on tho picture tube. Turing
this time capacitor C-53 roccives a constant current and charges in a positive
dircetion, while capacitor C-54 rocoivos this same constant curront and charges
in a nogative diroction. Curront is suppliocd through rosistor R-55 and trans—
formor T-6. T-6 is connccted sorios aiding so that whon tho switch is closed,
each winding prosonts & very high impcdanco and all curront supplied to tubo
V-11B is drawn from charged capacitors C-53 and C-54,

The closing of tho switch, or Gonduction in tube V-11B, occurs whon
thc three oloments of tho tubc, the grid, platc and cathode arrive at suitablo
voltages. Tho horizontal and cloeing linc frequency is controllod by the grid
constants R-48, R~49 & C-51, Rosistor R-49 is variablo. It is capable of
boing varied until the frequoncy of the blocking oscillator is held in syn-
chronism with the incoming pulscs. With an incoming ®ignal applicd to the grid
of V-11B, R-49 is sot to placc thc natural froquency of the oscillator just
slightly longor than tho timo botween tho pulscs so tho pulse will again trip
tho tubc as oxplainod in the vorticel oscillator scction. R-4J then is tho
"HORIZONTAL HOLD CONTROL".

Rosistor R-H5 is mado variable in order to pormit adjustment of the
width of the picturc, A4s its rosistance is reduced, the amount of currcnt
roaching C-53 and C-54 is recduced, with a subscquont docrease in the voltago
devoloped across thosc capacitors boforo they arc discharged., With this moans
the voltago at tho dcflecting platos is mado variable, rcsulting in control of
tho sizc of the picture on the scrocn., This control is appropriatcly labeled
the WHORIZONTAL SIZE" control.

HIGE VOLTAGE POWER SUPPLY (Block No. 11)

Tho high voltage powor supply differs from ordinary powor supplies, in
that instcad of using 4-C linc powor to provide tho initial cnorgy for stcp-up
and rcactification, a soparatc high-voltage oscillator is used, Scc Figurc 17.
Tho oscillator (25L6GT), conncctod es a triode, gonorates & froquency of approxi-
matcly 140 EC. Tho R¥ plato voltage is stcppod up to 2 pcak voltago of slightly
over 6000 volts through an auto transformer, Tho primary is roughly tuned to the
natural froquoncy of the high Q sccondary, Tho 6000 peak volts appearing on tho
sccondary coil is appliod to thc plato of a high voltago roctifior tube 1B3GT/
8016, Curront drain is approximatcly 350 ua., Due to peak rcctification thc DC
output of the reetifior remeins closc to poak plato voltage. Tho .005 mfd con.
denscr maintains tho platc voltage substantially constant for low frequency
load variations., Fecd-back to thc oscillator grid is obtained by a capacitive
coupling dovico consisting of a ccil spring mounted around the rcctifior tube
133GT/8016 cnvolopo, The position of this coil spring is critical and should be
held as per Figurc 18, Tha bias voltage across R-76 rcad with a 20,000 ohm volt
ncter through a 3100 ¥ dccouplihg rcsistor should be about 100-150 velts, If the
spring is too low on the tube, tho H.V. will either not start o¥® build up ovur
approxinately 1000 volts,

In thc voltage divider network, two 2-megohm potcntiometers provide
bean centering adjustnent while an additicnal 2,5 megohm potentiometer is em—
ployced for focusing, Sccond anode voltago for the cathode ray picturc tube is
token fronm tho cormon conter taps of tho contering controls., The blecdor resis-
tors arc of tho small carbon type with a 1 watt dissipation roting, Notc that
tho negntivo ond of the blocder systen is not connected diroctly to 3- but rathor
through tho platos of the vertical swcep output tubes to Bw.
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ALIGIIENT PROCLDURE

SERVICE NOTES

Cutouts in tho botton of thc cabinct arc provided to nake it possible
to do sonc scrvicing of the rcceciver without romoving the chassis, To do so,
renove the botton cover plato by sliding it out through thc bick of the cabinct,
If tho rocoiver is scrviced in the cabinet, a soft pad should be placed under
thc cabinct when it is invorted, in order to aveid scratching the surface,

If nccessary to rcmove the chassis fronm thc cabinot, remove the back
covor, knobs and bottom mounting screws, disconncct thc spcoakor loads and cathode
ray tube sockot conncctions and remove the chassis from the back of the cabinct,

Tho cathodc ray picturc tube and speaker arc nountcd sccurely to the
cabinct. Picturc adjustments may be made with the chassis out of the cabinct
by placing the chassis and cabinct back to back and connccting tho socket tor-
ninals to the cathode ray tubo pin torminnls., Spoaker checks moy be sinilarly
nado by uwsing clip leads for spoakor conncctions, This arrangement clininates
tho nced for removing cither sponkor or cathode ray tube from the cabinet whilo
servicing the rocoigcr,

NOTE: Whenovor tho cabinct back is rcnoved, the power cord circuit is
broken by the interlock so it will bo nccessary to obtain an oxtra power cord
with the femalo interlock receptacle for msking a convenicnt powor connection to
the Receiver, Ordor liotorola Part No, 1X

Should it bc nccessary to do a completo roalignment job duo to roplaco-
nents of parts, it may dbe nost casily carricd out with the chassis out of the
cabinet and thc cathode ray picturo tubc and spoaker disconnccted. This proce-
durc not only providos casy cccoss to the corcs but also nmokos it lcess possible
to damage the cabinet and cathode ray tubc since the eabinet may be carcfully
placed aside while working on the chassis.

SPZCIAL PRECAUTIONS |

In perforning alignment with the chassis out of the cobinet, it will
be necossary to insert a 10 ohm 5 watt recsistor in pin sockets #1 and 14 of
the 7JPY4 cathodo ray tube. Thesc are the hoator torminals of the CR tube. Cone~
tinuity is noccssary to oporate the complote rocoiver,

To elininato high voltage when it is not nceded or used, romove the
25L6GT tube, V-13, high voltage supply oscillator, Whon this is done, it will
be nocessary to insort a 75 ohm 10 wott rosistor in sockot conncctions ;2 and
i1 to operato the rccoivor, It is rccommonded that tho high voltago be cut off
vh ilo aligning to oliminato the shock hazard,

It is highly rccommonded that an isolation transformor dc uscd botwecon
tho roceiver and the A-C lino when alignnont is being porformed or any tosting
whero an oscilloscope is uscd. This procaution is oxtrenmely inmportant if groundod

tost oquipnont is uscd, NEZVER GROUND THE RZCEIVER CHASSIS DURING TSSTING QPERA-
TIONS OR INSTALLATION. HOWEVER, A GROUNDED COAX LINE MAY BZ CONMMECTED T0 THE
NNA TERMIMAL BOARD MARKED "G",
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ORDER OF ALIGM/ENT

A cormplete receiver alignment can be most conveniontly performod in
the following order:

l. Audio Limitcr & Ratio Detector.
2. I. F, Coils (1st, 2nd and 3rd I.F. Platc Coils).
3. Converter Transformer,

4, Osc., Ant., & R.F. Coils,

AUDIO LIMITER & RATIO DETECTOR ALIGIMENT

EGUIPMENT REQUIRED:

Signal Generators Accurately calidbrated at 4,5 me.
400 cyclo AU modulated
Ad justadblc output

Output Mctor: Low rangc A.C.

PROCEDURE s
Refer to Figurc 19 for location of adjustments, I

1. Sct thc signnl gencrator to 4.5 mc, 400 cyclc AM Modulation and
thc output to 1 volt., Conncct thc high side of the signal generator to video
amplificr (V-5) control grid (pin #1) and thc low sidc to B-, Connoct output
neter across output transforner T-3 sccondory,

2, Dectunc T-2 sccondary by screwing the bottom corc out a fow turns,

3. Pook L-43 for moxinum reading on output moter,
4, Peak T-2 primry (top corc) for maximum roading on output meter.

5. Adjust T-2 sccondary (bottom core) for minimum responsc on output
nater, Thc corrcct adjustment is the sharply defincd minimun rosponsc bectweon
the two pcaks,

NOTE: As the adjustmonts arc brought to rcesonance, it is advisable te
reduce signal genmerator output to prevent overloading,

6, Then adjust plate coil, L-3], to provide a flat top to the response
waveform obtained., If thc basc line is not flat, add a ,25 mfd capacitor across
C-25 in the video amplifier V=5 grid circuit,

NOTE: It may be nccessary to ropcat procedurce to obtain proper waveforn,

.
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