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TELEVISION & RADIO RECEIVER
Model 90 MODEL 90

IHPORTANT - CAUTIONARY INSTRUCTIONS

Bxtremaly high voltagos (6500 volts or more) are used in the operation of this receiver;
therefore, svery preocaution must be exercised to insure safety to the service engineer and tu the
custamer.

The back sover, while in place, protects the usar and should never be removed exoept by a
qualified television service enginser.

The power cord plug should mot be inserted in m power supply outlet until a good, solid ground
commection has been properly made to the receiver ohansis.

For eafoty, be sure to remove tha high voltsge power supply fuse befors working on t he receiver
with the baok cover removed. All adjustaents not wocesaible withthe back cover im place oam be
made withoul energiszing the higbevoltage circuits.

Servicing of highevoltage sircults canin satisfactorily performed with the power cord plug
removed from the power supply outlet, A resistance check of the circult ompoments will indiocate
any trouble existing. MHIGH VOLTAGE SHOULD NEVER BE MEASUBED WITE A VOLIZETEE,

The "picture tube™ is highly evicuated and 1m ccasequently sublect to a wery great externsl
alr pressure. If it iz broken, glase fragments will be viclently expelled. Handle with care,
using eafety gogples nnd gloves.

Tho large end of the "ploture tube” - partioulurly that part st the rim of the viewing surface -
must not be struck, seratohed or subjected to mors than modersts pressure, DO XOT FORCE THE S0C0KET
ONTO TEE TUBE OR STRAIN AXY EXTEENAL CORNECTICNS. If it fails to slip into plase mmoothly, in-
vortigate and remove tho cause of the frouble.

TELEVIEION RBECEIVER SERVICE INFORMATION

SPECIFICATIONS
OVERALL DIMENSIONS
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B. Radio Chazsis

Autito Deteetor ......... 0B-6R7
INSTALLATION AND OFERATION INSTRUCTIONS

Inatsllation and operation instruotions for the Hodel 50 television receiver are contained
in the pemphlet which ip.included with the recelver. -

ANTENNA

Antenna installation information is thoroughly sovared In the above mentioned installation
notes and in instruotions which acommpany the antemna. In general, the television usnteuna should
bo of the dipole type located ne high ms is praotiocsl and in an area where the horison in the
direction of the televisicn trahmitter is mot obstruoted by bulldings or structures, A noticesble
gain in signal strength will be obtained me antenna hoight ia inoreased. Birce television radiation
reacts similarly to light maves, refloctlion problems arise stich often modify otherwize ideal
inetallation locations. Conaideration must aleo be given noise sources within bufldings, or
ignition noises from yehiclus on adjucent etreets, It is usually best to locats the dipole antanns
on the eide of the duilding away from tha streot thus allowing the bullding to shield the antenna
from ignition nolsen.

The dipole should be grected with arms parallel to tho groucd and at right angles tothe
direction of the televislion station. If nolese or reflection interference exist it may be better
to point the dipols arms fn the direstion of the interforence.

Noiss intarforence and poor signal strongth msy distate the use of a reflector. A reflector
will inoresse the signal strength spprociably as well as inoreass the horlsontal direotivity.

LOUDGPEAXER

To centor the voice coll, loosen the two sorews which olmep the speaker mpider in position.
These two sorens are aveileble from the rear of the sponkor. Shift the spider around until the
voioe 0oil ia comtered, then tighten the sorews in position.

TELEVISION BECEIVER CIACUIT DESCRIPTION

RF AND CONVERTER UNIT

This soction includes all of the circuits betwsen the antenna posts and the output side of
the 6ACT converter tube, Starting at the antemna terminals i3 a balanced input wave trap conaisting
of two gtages of high pasz filter., The radio antexna input i tapped off at the center of the first
mve trap coil. The RF is coupled from the wave trap to the SACT maplifier through doubla-tuned
oiroutta (ome for each band)s The EACT converter tubs iz coupled to the GACT RP mmplifier through
indiyidual band-pese filters. Osoillstor signals ars Injected into the sonverter tube at the seae
poict as the RF signal is injected.

AUDIOD CHARNEL

The audls channel 13 an P 8,25 MC IF superhaterodyne receiver with nolise limiter und
talanced diseriminutor. Tha firet stage of the audio IP 1m Included with the video IP amplifier
which follows the converter tubs. The output elrcults are switehed over for use with the radio
regelver by means of 8 push button on the television control panal. Audlo I7 signals are diverted
into the audic IP channsl from the auppressor of the GAB7 1st video and audio IF tube.

——



VIDEO SECTION

Pour stages of video IP smplification folluow the converter tube. the lst stage being common
to mudio IP alsa. Wave traps sre provided in interstage transformers T7 and T8 for sttenuating
16.25 MC und 8.25 MC respectively. The video 1s datected in the 6HE detector and in amplified and
finally applied to the piature tube control grid. Contrast 1s controlled manuslly by varying the
#rid bias voltage of the GAB7 snd 6ACT 2nd snd 3rd vidoo IF tubes respectively.

SYNC I¥ ANPLIFIER

The video IP 1s smplified in another stage after the video signal has been taken off and 1
passed to the Typo 6HE syne detector tube,

SYNC PULSE CLIFFER

The Type 6HE syne detector tube deteots the anplified video IF signsl and injects 1t into the
SACT Clipper which separates the video signaln by tube cut-off,

HORIZONTAL OSCTLLATOR-OUTPUT

The n‘;gntlvo sync pulses are coupled to the horizontai multivibrator through m very small cap-
woitor (C128) which blocks the vertical sync pulses and leaves only horizontal syns pulses. The
sawtooth wave generated in the pight hand section of the hortzontal multivibrator is coupled to the
6L6 sweep output anplifier which produces s sawtoobl current wave in the colls of the deflection
yoke.

VERTICAL QSCILUATOR-OUTPUT

The sync pulsen from the 6ACT clipper are coupled into the left section of the €80 yertieal
sync smplifier tukis. The tube acts az & low frequency amplifier thus presenting much more gsin to
vertical then to horizontsl pulses. The resultant signal 1z fed into the SHE Clipper tube and the
vertical pulses are separated from the horizontel. The verticsl pulses are then amplified snd in-
Jected into the vertical oscillator circuit. The vertieal oscillator i of the blocking type trana-

former coupled The generated sawtooth waves are asplified and transformer coupled to the vertioal
deflection eofls of the ploturs fube.

LOW-VOLTAGE RECTIFIRR

Two 5UNG rectiflers are necessary to supply plate current for the low voltage supply which
includes the radlo receiver. A combingtion of choke und resistance filters L& used 30 that the
8udio and oscillator plate supplies will be free from video and aweep aignals.

HIGH-VOLTAGE RECTIFIER

The high voltage rectifier uses & resistance filter. The bleedsr i connacted across the
filter input to reduce ripple. R-46 13 inserted in the plate lead for protection.

ALIGNMENT PROCEDURE-TELEVISION CHANWEL

The problea of nligning the several circuits In & television receiver is much more involved
and roquiras mors specislized equipment than the alignment of sonventionsl radlo recelvers. Por-
tunately, the use of stable components in carefully engineered circuita of wide-band cheracteris-
tics reduces to a minimum the necessity for alignment under norsal operating conditions. Should
alignment become recessary the following equipment will be needed.

{A) Por Video I P, Alignment
{1) Cathode rsy oscilloseaps
(2) Wide-bend sweep oscillator capable of sweeping from 7.5 to 15 MC.
(3} Marker system either provided in sweep oscillator or from separate aignal
generator for locating 12.75 and 5.0 MC points.




(B} Sound I P. Aligmnmen
(1) Cathode ray osellloscops
(2) Wide band sweep omcillator capable of sweeping from 7.75 to 8.75 M0

()

A.F, Altgnment

t

(1) Cathode ray osoilloscope

(2) Wide-band swe

{a)
(b)
(e}

oscillator capable of sweeping the following bands.
50 to 56 MC MC

60 to GEMC
66 to TEMC

(4) to 84
(o] to 90MC

(3) Marker syotem either provided in sveep osclllator or from separate
aignal generstor for locating R.F. 6 MC bandwidth pointa.

TABLE 1 VIDEO Iii. AND SYNC I.7. ALIGNMENT
Input Point of
Freq. Input Adjustaenta Comments

2 4 Connect verticsl input cable of cathode ray oscilloscope

acrons resintor R-S8 of 6HE video detactor.

2. T-5+15 MC | Control grid Connect low output of video IF swesp oncillator to
Sweep of 6ABT (2nd control grid of 6AB7 (2nd video IP). Connsct ground

video I.P.) lead to chasais. Set hortzontal centering and gain
controls on oscilloscope to give suitable horizontsl
deflection. Adjust sweep phase to give curve similar
to Pig. 1, ourve 3 lesn markers.

NOTE: If sweep oseillator has marker points internaily supplied, steps 3 and & may be omitred.

3. Ssme sz in| Same as in Superimpoze an sccurately calibestad 12.75 W aignal in
No.2 plua | No. 2 parallel with aweep signal. Signal will appear on sweep
12.75 ¢ curve in oacilloscope as & wiggle, the center of which is

& thin black line. With & pen or crayom mark this point
on the soreen of the oscilloscope. (NOTE: Heresfter the
horizontal contrels on the oscilloscops must not be
touched,)

4. Ssme nz in| Same as in Superimpoze an scourately calibrsted 9.0 MC siznal &n
No. 2 plus| No. 2 parallel with sweep signal. Mark screen at point where
9,0 M signel appears on surve s in Yo, %,

5. 7.5-15 %, | Control ?rxd Iron cores Connect high tap of videc I.P. sweep opcillator to control
Sweep of SACT (%th | of detestor grid of GACT {Nth video I P.) (Do not toush horizontal

video 1.7, tranaforser aontrola of oseilloseope.) Turn sweop phase to give asz
-10. nesr & single surve sa poasible. Adjust iron cores of
T-10 until curve appears sinilar to Piz. 1, curve 1, with
relatively flat top, 12.75 NC mark at one corner and 9.0
NC murk at corner of other side. These conditions plus
maximim smpittude tnsure correot alignment,

6, 7.5-15 MC | Control grid | Prt. & See. Connect low tap of video I.F. sweep oseillstor to control

Sweep of SACT (3rd | tron cores grid of 6ACT (Ird video I.P.). Adjust Lron sores for maxis
video I.7.) of Yth video | mum gain, rlatness and proper centering between markers as
trans former 11lustrated in fig, 1, curve 2. The response st the 12.75
-9, MC marker point should be down very slightly.

7. 7.5-15 NC | Control grid | Ircn cores Connect low tap to zrid. Adjust primary and secondary

Sueep of 6ACT (2nd | of 3rd video| iron cores for meximum gain, flatness and proper center-
video 1.7,) transforser ing, See Pig. 1, curve 2 The response at the 12.75 N
-8, marker point should be down slightly more than in step #6.




Input Point of

Freq. Input AdJustments Comments

1. 7.75 %o Converter Iron cores
8.75 W0 zrid, 6act of 3rd sudio | Superimposs sn assurstely eslibrated 5,25 Mo
Swasp [P trans- signal in parallel with the sweep aignal, Oon-

former T-3 nect the vertiocul input cuble of the osoillo-
scope Across resistor RIS, Adjust iron cores of

2..7.75 to Cotverter Eron cores T-3 und T-2 for a maximum output, bandwidth and
B.75 mc grid, Sacy of 2nd sudio | for the resultent curve shown in Pig. 1, curve
Sueep IP trans-c 7. 'The B.25 marker should appear as a wigzle

former 7-2 in the middle of the curve.

3, 7.5 o Converter Iron cores Conneet vertical input cable of oscilloscope
8.75 M0 goid, SACT af §th audlo | scross C-83, using sn .25 RO algnal for murker,
Sueep IP trans- align iron cores of T-4 for msxinus gain and

former T-4 banduidth and for curve shown in Pig. 1, curve B

RADIO ALICRMENT FROCEDURE

Depress "Broadoast” key on televiasion control panel and "Henual™ key on redio panel. Cloee gang
condenser plates and adjust pointar to first line at fromt of tuning scale. Connect output meter
across volee coll, See FPig, 7.
1.9, ALIGWOENT

Apply 455 XC modulsted eignal to converter grid through .05 mfd. ocapacitor. Keep input sipgral
low and wvolume comtrol on as far ae possible. Adjust 2nd and lst I, F. tranaformer trimmers for max-
inum output,
WAVE TRAP ALIGNENT

Change sipnal input to antenna terminals end with 455 KU modulated sigoml input adjust C=704 for
minimim output.

R.¥. ALIGNMENT

Change signal to 18 MO with modulstion. Align C-706 with pointer on 18 MC mark and band switoh
on "D" band, When (=706 is on proper peak the lmage of the 18 MO signal will be hourd at 17.3 MO on
the dial. Peak C-703 while rocking the gang condenser.

¥ith 1500 XC sigznel input and band switch un "B band align C-T07 at 1500 KC and peak C-702 for
maximus output,

‘Change signal to 580 KC and adjust C-T10 for msximum output while rooking the geng aomnnr.
Retrim st 1500 KC.

F\ /“'\ fx

Fig. 1. Alignment Curves
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Fig 4 Trimme: Location (Television Chassis)
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Fig. 5. Schematic Diagram (Television Chassis)
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Fig. 8. Schematic Diagram (Radio Chassis)
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