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Made passible by '

RUGGED, RAYTHEON

At Raytheon, we test tubes to find out how good
they are, not how bad. Accepted methods of testing
tubes like the 1B3GT often resulted in subpar tubes.
To improve and maintain the quality of Raytheon
1B3GT Tubes, Raytheon developed an expensive but
super-accurate method of life testing these tubes.

Tests on the improved Raytheon 1B3GT far ex-
ceeded our expectations. Receiver life tests of the
Raytheon 1B3GT showed not a single failure at 600
hours. (No worries about early life tube failure here.)
At 1850 hours a sensational 93% of these tubes were
still operating at rated efficiency in spite of the fact
that these sets were operated at 10% above their rated
line input and cycled on and off every two hours.

These torturous Raytheon Tube tests not only prove
the quality of Raytheon Tubes, they help maintain

that quality. Tubes are constantly checked and tested
and any variance in quality is instantly noted and
quickly corrected.

That’s why you can use Raytheon TV and Radio
Tubes with complete confidence in their quality -
with full knowledge that you are giving your customers
tubes that are RIGHT . . . for Sound and Sight.

New Raytheon 1G3GT, 1J3GT and 1K3GT

are also subjected to the Raytheon Fly-Back
Tests — and as a result meet Raytheon’s highest |
standards of quality. Ask your Raytheon Tube

Distributor for them. |

RAYTHEON MANUFACTURING COMPANY

Receiving Tube and Semiconductor Operations

NEWTON 58, MASS. CHICAGO, ILL.

ATLANTA 6, GA.  LOS ANGELES 7, CALIF.

55 Chapel Street 3501 Grand Ave. (Franklin Park) 1202 Zonolite Rd., N.E. 2419 So. Grand Ave.

all these

Raytheon makes ; Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,

Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

Excellorice ire Electronies




Sprague Service-Alds for servicemen:

... versatile CERA-MITE* CERAMIC CAPACITORS
with handy identification tags

Sprague’s complete ceramic capacitor line is now individually

.02 MF = 20% tagged for quick, complete identification — capacitance, toler

1000 WVDC ance, voltage, and type. No fumbling, no guessing about

5GA-52 ratings . .. youw're always. sure with Sprague tagged disc ca-

pacitors. Use them all the time. You'll find that they also make

excellent replacements for molded mica, ceramic tubular, and
Stock up today! Ask your distributor about

! Sprague CERAMIKITS .. .they contain the
| ceramic disc capacitors you need most...

paper tubular capacitors in many applications

they keep them in order. . .ready to use. *Trademark

... helpful INFORMATION on what, when, and how

= . of ceramic capacitors -
y 4 smmuﬂl CERAMICHART | 2 P
T | e | AP wusst  Sprague offers you plenty of service information. . . . E ]

the kind you need and use everyday: A~

Sprague CERAMICHART: illustrates various types
of ceramic capacitors and shows where to use ’
them; details color codes.—FREE

Sprague ""ABC’s of Ceramic Capacitors’’: a compact
booklet containing basic facts on all types of
ceramic capacitors.—FREE

"lI}" <«

Sprague “T-C” Slide Rule: shows at a glance the
values of the N750 and NPO type ceramic capac-
itors to connect in parallel to equal a capacitor of
desired intermediate temperature coefficient of the
required capacitance; available from your distrib-
utor for only 15c.

Be sure you get this useful and valuable information from your Sprague distributor, today! Or write Sprague Products Co., Distributors’
Division of Sprague Electric Company, 71 Marshall Street, North Adams, Mass.

| / ;m ®
don't be vague...insist on | : |

Jv—-—mvrn-w e = e v*"——"—r—*v-—!

world’s largest capaator manufact

AGUE RESEARCH IS 'CONSTANTLY PRODUCING NEW D BET APACITORS FOR YOU
S e s S R e e O et T e e BRI N g O
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look what $245° buys

in test equipment!

HEATHKITS
GIVE YOU
TWICE AS MUCH
equipment for
‘every dollar

invested

The famous model V-7A Vacuum-
Tube-Voltmeter is a perfect

+ example of the high-quality
Instruments available from Heath
at }; the price you would expect

to pay! Complete,
only $24.5_“.

Get the most out of your test equipment budget by utilizing HEATHKIT
instruments in your laboratory or on your production line. Get high
quality equipment, without paying the usual premium price, by dealing
directly with the manufacturer, and by letting engineers or technicians
assemble Heathkits between rush periods. Comprehensive instructions
insure minimum construction time. You'll get more equipment for the
same investment, and be able to fill your needs by choosing from the
more than 100 different electronic kits by Heath. These are the most
popular "do-it-yourself'" kits in the world, so why not investigate their
possibilities in your particular area of activity! Write for the free

Heathkit catalog now!

Contafhs detailed descriptions
of Heathkit models available,
including VTVM's, scopes,
generators, testers, bridges,
power supplies, etc,
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Also describes Heathkit ham
gear and hi-fi equipment in
kit form. 100 interesting and
profitable "do-it-yourself'*
projectsl!

|
i
« FREE catalog

Mall coupon below for
your copy—Now!

HEATH COMPANY

A SUBSIDIARY OF DAYSTROM, INC,
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All new features

Completely designed from the ground up, CDR Model TR-15 and
TR-16 Rotors have features never before available in the popular price
range. Check these refinements and you’ll see why: Quick mounting
mast collet ... speedy installation (no loose parts to assemble) .. .
self-centering sawtooth clamps take masts up to 1%” O.D. ... instant
locking prevents drift ... mechanical brake releases magnetically . ..
instantly reversible ... makes complete revolution in 45 seconds. ..
meets JAN salt water test...great strength thrust bearing support. ..
low weight ... completely weather-sealed ... fits standard towers. ..
streamlined to reduce wind resistance ... mahogany or blonde finish
control box. Get full details today from your local CDR distributor.

CORNELL-DUBILIER ELECTRIC CORP.
South Plainfield, New Jersey

THE RADIART CORPORATION

Indianapolis, Indiana

Antenna Rotors

Old Hands at Dependability



Servicing

ith An

Absorption Analyzer

An absorption analyzer is a useful piece of test equipment. The

by M. Tepner

techniques for using this device are discussed in this article.

IME is money. Any device that

will enable a service technician

to cut the length of time required to
service a receiver is a monev-saver.
A tvpical absorption analyzer.®

(Fig. 1) is a dynamic test eqmpment

un‘t capable of extremely fast and

Fig. 1—Absorption analyzer and
probe. Note the few controls.

accurate checks of circuit operation,
without the necessity of removing the
equipment from its cabinet. Although
this article will deal mainly with the
use of the instrument for service of
black and white, and color TV re-
ceivers, the uses-are wide and varied.
Essentially the instrument can be used
wherever a waveform is present in a
vacuum tube circuit. This covers a lot
of territory, and a lot of equipment.
Some of the additional uses are in re-
pair of radios, communication re-
ceivers, transmitters, radar, etc.

Pickup Probes

The heart of the analyzer is an
electrostatic  pick-up probe. The
*Kingston Electronic Corp.

Medfield, Mass,

probe, by its special shape and de-
sign, is capable of being capacity
coupled to the signal in the plate
circuit of a tube. Since the plate of a
vacuum tube is the outermost elec-
trode, placing a circular metal con-
ductor about the tube envelope per-

Fig. 2 — Several probe tips are
supplied for different tubes.

Fig. 3—This probe permits the
analyzer to be used as a scope.

PICK-UP
PROSE INPUT
(©——>——sELECTO
SWITCH

|

mits capacitive coupling to the cir-
cuit.

Picking up the plate signal in this
manner has two great advantages.
First, there is no direct connection
to the circuit and therefore no loading
of the circuit under test. Second, the
ease and speed with which it can be
accomplished. As shown in Fig. 2, the
probes are constructed for the various
size tube envelopes. A half ring or
crescent probe is for use with dual-
tvpe tubes such as the 6SN7, where
each half of the tube may have a
different signal. In addition to the
electrostatic pick-up probe, a direct
probe, (Fig. 8) with a built-in at-
tenuator is available for conventional
oscilloscope servicing with the analy-
zer.

Analyzer Input

The signal picked up by the probe
is applied to the analyzer. The ana-
lvzer block diagram (Fig. 4) shows
the basic circuits to consist of a front
end, (tuner), detector and a speciallv
desxgned oscilloscope. The input, if
already . detected, may be switched
directly to the vertical amplifier of the
oscilloscope. When applymg an 1f, or
if signal, the input is switched to the
appropriate position and applied to

T

L DETECTOR|
TUNER P>—DETECTO!

VERTICAL| _ |caTHODE PUSH- )
AMP r_)—FOLLMR*OUerUFELIJ_T 4 LR G RATS

N T

HORIZ PUSH~
SWEEP > PULL
osc OUTPUT

Fig. 4—The block diagram of the absorption analyzer is much the
same as that of a scope except for the special input circuit.
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the tuner.
The tuner is the well known Stand-
ard Coil rotary drum tvpe, which

comes complete with all 12 vhf chan-

nel strips. In addition, special tuner
coil strips are supplied for 3.58, 4.5,
20 and 40 mc bands. These are in-
serted in place of the unused chan-
nels in the local area in which the
service technician is located. These
special tuner coil strips are for use
with color TV circuits, intercarrier
sound if circuits, and both 20 and 40
mc if circuits.

Sweep Amplifiers

The oscilloscope sweep amplifiers
differ slightly with the two other
analyzer models available. The ana-
lyzer model illustrated has been de-
signed exclusively for the radio and
television service technician. A quick
snap of the switch will set the oscil-
loscope sweep circuits to the correct
frequency for use. with either a verti-
cal circuit signal, or a horizontal cir-
cuit signal. Another model analyzer
designed for general purpose use con-
tains a variable frequency stepping
switch permitting the selection of any
desired oscilloscope sweep frequency.

Operation

Operation of the instrument in ac-
tual use is rapid and it takes more
time to discuss than to do. All opera-
tions can be carried out without re-
moval of the receiver chassis from
its cabinet. The entire instrument has
been designed for portable field use
as well as bench use.

The use of the instrument is simple
since the number of controls having
been kept to a minimum. When
checking an rf or if signal the input
selector is set to the appropriate
setting, the band selector switch,
(tuner), is set for the desired channel
or if frequency, and the oscilloscope
sweep switch set to V or H for vertical
or horizontal signal viewing. The
probe is then used to follow the signal
throughout the circuits for quick loca-
tion of weak, distorted, noisy, or
missing signals. The use of the elec-
trostatic probe, permitting top-side
operation, alleviates the time con-
suming job of disassembling a re-
ceiver. Probing about the underside
of a chassis with its accompanying
tedious, frustrating location of the
correct tube socket, and tube socket
terminal, is also reduced. The ac-
companying trouble shooting chart
will best illustrate the ease and rapid
use of the analyzer in following the
signal waveforms from antenna to crt
and speaker.

ELECTRONIC SERVICING e JUNE, 1958
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ANALYZER TROUBLE SHOOTING CHART

Circuit under test.

Antenna

RF Amplifier

Oscillator and Mixer

IF Amplifier

Detector and
Video Amplifier

Sync Separator

AGC

Keyed agc

Vertical Oscillator
and Amplifier

Horizontal Oscillator
and Amplifier

Sound if Amplifier

Test for the following;

Test for the input rf signal. An open or intermittent
lead-in. Use for antenna orientation. Check for incom-
ing noise signals. Feed the lead-in through the probe,
run the probe up and down the lead-in to check for
standing waves.

Check for cathode to heater 60 cycle leakage. Test for
weak rf input signal. Check for overloading and sync
clipping due to wrong setting or defective age, gassy
tube, etc.

An if output indicates the oscillator and mixer are
operating correctlv. To localize the difficulty with no if
output, set the analyzer tuner for the correct channel.
An rf output indicates the mixer is operating, and the
difficulty is in the oscillator.

Test for increasing gain with each succeeding stage.
Check for cathode to heater 60 cycle leakage. Examine
the waveform for 120 cycle power supply hum. Check
for overloading and sync clipping due to wrong setting
or defective agc, gassy tube, ete. Test for noise pickup
at the same frequency as that used for the if circuits.

Check for detected output signal. Test for gain from
detector to output signal applied to the crt. Check for
proper contrast action by examining the variation in
gain while varying the contrast control.

Check for the presence of sync pulses. Examine the
waveform for the absence of video information. Test
for the correct amplitude of the sync pulses.

To check for age action, check the waveform of the rf
amplifier, remove an if amplifier tube. The agc applied
to the rf amplifier will increase the gain of the rf am-
plifier, increasing the amplitude of the waveform pres-
ent. Replacing the if amplifier tube, the increased agc
voltage will return the gain of the rf amplifier to nor-
mal. For series string tube circuits, varving the AGC
control will indicate variation in gain in the rf amplifier.

Check for the presence of horizontal pulses in the
keyed agc tube.

Check the oscillator for sweep signal output. Test the
vertical amplifier for the presence and proper amplitude
of the vertical sweep voltage waveform. In receivers
using the vertical pulse for vertical retrace blanking,
check for the presence of the vertical blanking pulse
at the signal lead of the crt.

Test for the presence of the horizontal oscillator signal
waveform. The shape of the horizontal oscillator wave-
form will vary with the type of horizontal circuit used. |
Test the horizontal amplifier for the presence and
proper amplitude of the horizontal sweep voltage wave-
form. Check the damper tube operation by the presence
of the horizontal output pulse waveform.

For audible signal testing plug earphones into the
front panel jack labelled Sound. Test for the presence
of sound at the video amplifier. Where the sound take-
off is at video detector, the presence of audio will have |
to be tested at the sound if tube.

[Continued on page 28]




¢ : : Dear Mr. Answerman:

; I have a condition of vertical bars appearing in the left
portion of the picture on an Emerson chassis 120381-M
that I don’t seem to be able to eliminate. I have checked

the circuits thoroughlv and nothing appears to be defective.

! : The only possible reason I can find for the deflection circuit
ringing is the fact that the customer has just moved into a
: new home where the line voltage is abnormally high. The

' high B plus voltage may be causing the trouble. If this

is the case what can you suggest I do?
Dallas, Texas

|

Horizontal deflection coil ringing produces a fluctuation
in the horizontal deflection magnetic field. This causes the
electron beam to slow down or speed up according to the
nonlinearity or ripple developed in the deflection current
sawtooth for each horizontal line. Thus, vertical bars re-
sult, generally on the left side of the picture. This condi-
| tion is different from that of each line being displaced
vertically due to a defect in the vertical deflection system.
It is therefore most important to determine which type of
trouble is being experienced. In other words, deflects in the
{ | picture on the left side can be due to ringing in the hori-
zontal deflection coils, an unbalance between the two de-
flection coils or an excessive coupling between the hori-
zontal and vertical deflection coils. To be able to correct
the condition requires that the nature of the problem be
| known.

If examination reveals that the vertical bars are the result
of ringing in the horizontal deflection system, it is quit
possible, as you mention, that the high line voltage has
brought about the nonlinearity or ringing in the horizontal
deflection circuit. Since you have most probably checked

" BLUE CHIP |
~ QUALITY

I e
[cai] caol |
r83 1146 68 | S noriz

oK | [ coiLs
|
L _

$8200

r——————

BOOST B+
Fig. 1—Flyback transformer for the Emerson 120381M.

o B ®
]
. ‘ the condensers shown in Fig. 1, the next step that can be

Magic Mirror.Aluminized . ! taken is to make several changes that will possibly clear
PICTURE TUBES y | up the condition. Resistor R83 can be reduced from 10K
ohms to 2.2K ohms adding to the damping affect of this

@ k- l resistor. Condenser C39, .047 mf, can be removed from

 ELECTRON TUBE DIVISION Y TUNG-SOL ELECTRIC INC. | | its connection at terminal #1 of the horizontal output trans-
NEWARK 4, NEW JERSEY i i ‘ former and connected directly to the 255 volt source which

- = | will also decrease the possibility of deflection circuit

%

ELECTRONIC SERVICING e JUNE, 1958



S

resonance.

Of course, the possibility exists that at some previous
time the yoke may have been replaced by a supposed
equivalent substitution and now with the higher B plus the
ringing is more pronounced. It may very well be that more
capacity is required to lower the resonant frequency of
the horizontal windings and thereby reduce the suscepti-
bility to ringing. Therefore if the condition persists vary
the capacitances of C40 and C41 to see if the condition
can be corrected. Another 68 mmf might be added in
parallel with the existing condenser C40.

If the inspection of the picture has revealed that the |

vertical bars are the result of the electron beam being dis-
placed vertically it is most likely occurring because of a
large amount of capacitive coupling between the horizontal
and vertical windings of the yoke. This allows a horizontal

deflection on pulse to be coupled into the vertical deflection

coil.

This latter type of picture distortion is frequently re- |

duced or eliminated by adding a condenser of about 270 |
mmf between the horizontal and vertical windings of the |

voke. Connect the condenser between the center of the

vertical winding and the rf ground side of the horizontal |

winding thereby bypassing the high frequency pulses to
rf ground potential. If the addition of a condenser does not
correct the condition it is suggested that the yoke be re-
placed with a replacement recommended by the receiver
manufacturer.

Dear Mr. Answerman:

We have a problem with a 27 series Magnavox TV re-
ceiver which you may be able to help us with. There is a
hum or horizontal bright bar across the center of the pic-
ture which I have been unable to eliminate. I have
checked by substitution all tubes in the receiver which
might cause such a hum in the picture, and tested all the
electrolytic condensers, etc. We would appreciate any
thoughts you may have that might permit us to correct
this trouble.

E.C
St. Louis, Mo.

The Magnavox Service News Letter made available
through their general service manager mentions in the

ADDED-__ -95/500

S
117 VAC T_?_?_

L602

I—l—l 300mf

6
—AAM——

Fig. 2—Power supply change to eliminate hum bar.

April 8, 1958 issue a correction for this possible trouble.
The letter states that a .05 mf, 500 volt ceramic capacitor
should be shunted across the power rectifier as shown in
Fig. 2 to eliminate the hum bar. Evidently the power
rectifier is radiating a pulse which is being picked up some-
where along the video signal path and applied to the
picture tube.
[Continued on page 30]
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AVAILABLE
AT YOUR ELECTRONIC

PARTS DISTRIBUTORS

1958
RADIOELECTRONIC

{ lﬁa‘}b? I’le:

SN E ‘ s : .
VIR b:m% : % (22nd edition)
S)" ] r &

-

. il
1584 '*sfﬁi
PAGES i

TV-RADIO - AUDIO - ELECTRONICS

LA

\ |
"':}‘\ Oy 7 7 ey
N iz '\! 7 FOR PURCHASING STANDARD STOCK

| a——

' only $350

Completely catalogs over 150,000 standard electronic parts and equipment neces-
sary to radio-TV-audio and industrial servicing. It places the entire electronic

industry at your fingertips!

World’s largest and most referred to electronic buying guide contains « complete
product descriptions « specifications « 11,500 illustrations s prices

when you BUY AND SELL

You can immediately find out...What product best fills your needs ? How does it
compare with other makes? What does it look like? What does it cost?. .. because
the MASTER is systematically arranged in 18 product sections with all similar
products grouped together.

YOU OPERATE MORE EFFICIENTLY, MORE PROFITABLY WITH THE MASTER

The MASTER describes, illustrates, lists specs of all items necessary to radio-TV
servicing. What’s more — it offers thousands of additional products that can lead
to extra income in Hi-Fi, sound and industrial servicing. You can buy, sell and
bill direct from The MASTER. It shows list prices! It’s invaluable at the bench,
over-the-counter or in the field. Remember, no matter what product or component
you require...YOU FIND IT FASTER IN THE MASTER!

Get your 1958 MASTER today at local electronic parts distributors or write for
list. Act now — the supply is limited.

THE RADIO-ELECTRONIC MASTER

60 Madisen Avenue * Hempstead, New York
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Chassis V-2278-4

SPEAKER BRACKET - \\{;\ sl ‘/3/ \

‘ =
EARPHONE JACK ) ‘ =

e
\~ l ‘l < e
CAPACITOR ELEC. (IZ\ . SPEAKER =1 L i .- | | T
XTAL DETECTOR X1 ‘\ S i — |

T3 ADJUSTMENT

VOLUME CONTROL \
AUDIO DRIVER R11 ‘

AUDIO OUTPUT

MATCHED PAIR 2N18S | ASSEMBLE WITH STRAIN RELIEF

KNOT AS SHOWN

= __,_?‘._ 1 =
s . Vi 'y F&"Eﬁ o
f 2 \ ¥
%] |
ON-OF SWITCH S = £ \ O\ ]
L e —— : \ 3 |
SWI AR L \ | POSITIVE BATTERY
SO 11 [ | : [y CONTACT
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TRIMMER 8"~/ I
QLH lHD I
| L::f | ——— CONVERTER 2N252
TURING C1— J S J ———PRINTED BOARD
/61([ > | +r\ |
=/} P
| ) 5| | (@)~—— OSCILLATOR COIL 12
05CILLATOR .~ | ln / DL ~ » i
TRIMMER D — '
Je= - - - — s
— e e e TOP VIEW,
8. e $
. PARTS LAYOUT
2nd 1.F. AMP 2N254 | Vst ILF. AMP. 2N253 N\ LOOP ANTENNA [1
FILTER CAPACITOR €13 19 ADJUSTMENT TI ADJUSTMENT

T4

BOTTOM VIEW OF PRINTED CIRCUIT BOARD SHOWING COMPONENTS SYMBOLICALLY
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12

OLDSMOBILE

Delco-Oldsmobile 989129

RECOMMENDED TROUBLESHOOTING PROCEDURE

COLLECTOR
STUD

COLLEGTOR

The tube stages in this receiver may be checked in the sam> manner as similar stages in high voltage tube circuit radios.
CAUTION: Do not ground any point in the transistor base c'rcuit, including the input transformer secondary, Illustration
91 as this will either damage the transistor or open the emitter resistor.

THE TRANSISTOR IS FUSED BY A FUSE TYPE RESISTOR (Illus. 71) IN THE EMITTER CIRCUIT. THIS
RESISTOR OPENS QUICKLY IF A SHORT OCCURS IN THE 2N278 CIRCUIT. CHECK ACROSS THIS RE-

SISTOR (SEE PAGE 4) USING OHMMETER ON RX1 SCALE.

1F¥ OVER 1 OHM, MOUNT A NEW RESISTOR

AT THIS POINT. CAUTION: THIS SPECIAL RESISTOR PREVENTS FIRE, AND MUST BE REPLACED WITH

EXACT PART OR WARRANTY IS VOID.

The recommended procedure for checking this radio is as follows:

1. Make certain the antenna is good, and the “A

9. Check the tubes by substituting new ones.

supp'y voltage normal.

3. Signal trace, using isolated (capacitor in lead) signal gznerator or “signal tracer.” A strong audio signal injected at
the 12DV8 tube plate, pin #6, should be heard in the case of a dead radio. (A quick check of the audio stage
can be made with the radio warmed up by pulling out the 12DV8 tube and listening for a “click.” If the “click”

is heard, the transistor stage is working,)

TROUBLE SHOOTING THE OUTPUT STAGE

A quick way to determine that the 2N278 is conducting
can be made by checking the collector voltage, from tran-
sistor case to the radio case. If no voltage is present, the
transistor is not conducting or the transistor heat radiator
is grounded to the radio case. If the voltage at the collec-
tor is higher than listed, the transistor is conducting too
heavily (check with milliammeter) or the output trans-
former is open. The amount of current the transistor
conducts is determined by the voltages at each element,
the resistor in the base and emitter circuits, the input
transformer secondary resistance, and the transistor itself.
The most common defect in the transistor is an internal
short between emitter and collector. To check for this,
use the following procedure.

1. Unsolder base and emitter leads from the circuit.

2. Set ohmmeter on the “R x 1” scale (no other scale
should be used.)

3. Place negative lead of ohmmeter (polarity refers to
internal ohmmeter battery) on collector, and posi-
tive lead on the emitter.

“O.”

If a transistor is replaced, the “bias” adjustment should
be made for the new transistor. Adjust bias potentiometer
(Illus. 83) to obtain proper collector voltage with 12 volt
input to radio.

RADIO BLOWS FUSES

If the radio blows fuses, check for a shorted transistor.
If the transistor is okay, check for a short in the radio “A”
supply circuit.

4, The transistor is shorted if reading is

PARTS LAYOUT—TOP VIEW

T

LI
L

T
i

92

PARTS LAYOUT—BOTTOM VIEW
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, Television Receiver Chassis 332, 332U, 333

1 V103

6V6 GT
AUDIO OUTPUT

{724003)
bt TI02
c109 AUDIO OUTPUT USED ON SOME
| NOTE. TRANSFORMER MODELS.
Ilf"’__' T —E=== =1 [ T B s Saeaern E BLC GRAY | T i
A == Cl08 —=!
T a70 1l (802021} pgsufs cul T o “ s ISSZIOI !k LSI02
. -+ .0t 2a -
W [ voLumE]
b o - _ RED gLk . BLACKL |
b S00K 33E -y - 1 [ " I
| =
1106 ¢ R109 t
)33 100K b= 1 ‘
\ RIN 4 145V Ul
1 = 270 clio ! POSITIVE (+) SPEAKER LUG
17 clo7 I-”g‘F +290V- 1S IDENTIFIED BY A RED DOT.
— 047 > OE DO
! - = e
] (771030)
I' L205
VIDEO C 224
e ———— e ——— - P.%‘\y\_ [
P = o - Ee=
, V204 250 4 %
12BY7
§2035 VIDEO AMPLIFIER Lsovep |
P (762005) - - - b 4 Moy N
60U l”"”z”_’ r' L204 __l_L 3 23 . 145V, wom2
fiDEODET. € AGC VIDEO c220 [
- .. TRap || E+5Me 47 4 : : 4
1 7 I Y | Ve oY (802022)
1941 ] R214 ca18 +— - £ —1 m
[ (7 A i
’ / (771008) (8) i 22K a7 11 IE Rzz-»2
s T - — —4 L ERRR U 225
g—J ' 100 ph = 3 lo Sk
SERIESRC. $R2| —— c223 |
o R21S :R216 4700
cals 330K {22M = = v
IOI (771019 =
1.203 N e | = (T c222
= 62(0);"‘ R2I7 R216 R220 o0 #—% |_Jooi
SHUNT = ank Tisw T ezM ! 4~c22|
| P COIL N (800013} | 3R92(§| 500 l T a70 J
QR e = : R219 1 | L= =
[ | 470K .} T (802021}
4 [CoRTRAST]
Wolsiwa= = L ———— - 3
i 1 RF.-AGC. - '
V302 _ - 3 YELLOW
f 6CG7 __{T ————  swiveH sis i —
| VERTICAL OSC. 7 I c3|5 | ToPNZ20R i
§i3 1 R3S | pyy = g V303 | ¢ ;’og?eim 4
2K [ '99K% ssoki T C310 Tooup.r 6W6GT | 1 | , RN[BL
i it T - VERTICAL | + 260V- |
306 c307] | e OULEUTERE} IR324 + 260V
1047 0047 .0039 i00
B JEJ = ihoov__6{225v R320 VERT g (7732&002) - I noFs
; = =Y\, |>®%fweoooms { , .04 R
| ov\__ | Jev 5 1R Nsranw i
> / P} 1 - H€l 2 RSZI BLUE|
Ul" - N . tom ! 4 R3z6
| L ‘ Rz:,’,ssv. g |.z»|,1 ci: o Rz ¥ (806002) | 2K N (:_;640021
IS Rl e o S E i ® sso: R = esl
B 5% -047 - R323 SWITCH
¥ = | R319 ’ T kit L. X ONRIIO ‘ | 7300021
VERT / == 1.25M VERT HOLD) = — ( Z402
T TV /== = !
1 —".7v.P-P [_ J40|
2o p-p [ V403 V404
J\ L/ 6DQ6 A 6AX4 GT
| i HORIZONTAL DAMPER
| ouTPUT
{ | r
| +
HORIZ % C4l0 ‘T Rl | T
/ 20MF = I
L 13QV.P=P. 350V .
o =
HORIZ raiz | | | HRaNSFORMER T *"ame | | i — ==
] ok ¥ .
'154'3, v I’ 12sv.p-p',  cap -~
‘ RECTIFIER 2ICBP4A
4 'S
. W OR
%‘Z%er 5o i 24AEPSG
;*408 R409 $ R4I0 = call \zego2t R413 Zaor™ | LELURETS
POOK 5.6K 390K it wc|8lrt1 2.2 WW 15.4 Kv. \__/
1 AL Az L ST 815166)
1 R éR-ﬂlS
" =

' MARK 10 CHASSIS 332, 332U, 333
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ELECTRONIC / Monujacturer:

SERVICING Schemalics Televisior

T ]
- B St S VIO viIo3a
'(72200|) MRS ]t%_g 6AU6 a5 246 T
ON C cm'rRAsr & BRIGHTNESS. | SOUND I.F 215 oo “RATIODET.
%?ANSPORME | TUNER R0t aonounc-
15 24v. l(71500!) Al 370 R (724002)
lwrv gl —|= - —_— 5y
. RATIO DET. TRANSFORMER
| [—“,ol%? MOTOR ’ | ziol ] = RF.-AGC. SRIBOE = TRANSFORMER
[ | (&) pa™ren | o} —e=FIL a. SMC'B ]
st | (7|000|) RIOIA 5% é
=1 VHF oWt ., . 260V. e 3
=(908001) R *ﬁ‘ <
50 CMANNEL OR o4 ° b N'a = ]
| 697 00\ 4—— switew (7|0009) = 7w | 'I'r- LEM
——+(@ O 9 s2 _»{824471) y = i ~
| 02" S3 U el S ol Bt T W Ls \, ®
@yZZ 2102 MORELS ONLY). ___T ol ) BVv. er i
o e (712002) I [ o
| 20900115 | VHF-UHF oo
Losov, (399001 e (762005) L ot ["I
| [ 9 63vac. vy 1 : b
| i oo €103 1c104 R108
‘ L 5 B 1900002 (900001) ‘,I: %“"' 4700 |4700 L QT 33K
Q9 ForREMOTE e =L = )
CONTROL JL
- H g¢ C108
. R %_I_; % (836006) L gos
T = = |
| POWER TUNING ASS'Y :]1 ggn\; L

|(USED ON ALL VHF MODELS)~
I

1

|

e Tm —_— = — = = =
T ceos
(762007) = 00!
7202 { o

| [7é20 i
(SEE he reos | 200 I.F. TRANSFORMER -
S 47K | A 2 |
NOTE Nogl| il B+3M° V20! R205 V202! R208 WITHADJ. SOUND TRAP | V2034 el
= 6BZ6 470, 08! 6BZ6 |0 - o V2 6AS8
I.£.INPUT Ist PIX |.F [ ik 2nd PIX I. F. = 4%e % 3rd PIXI.F
e = I|s' L.F.TRANSFORMER : F | — o
R‘ZOI% | i : | |
470 I 43.25Mc l]; 454
i | e Me. |
Ik = |
] == — e t cau
1 c204 ]470_
Iavo Lt 1
| ™
| = L_ €206 R207 e J
€203 47K
’ (:ZOI-:E .001 R206 _]_ -00! J 47 5
7 470 €205 =
470 :_[470
Vv 50l 212604
5U4GB . V30la | V30ls
POWER RECTIFIER /
(716004} SOURCE SOURCE SOURCE o2 212AUTA 2 12AUTA
T50! + [230v]+[Z60v]+[165V] Ist SYNC.SEPARATOR 2nd SYNC. SEPARATOR
| ® POWER TRANSFORMER +165V. ]
‘ \,5501' ~ —1290v.AC. l_ It M TOVP-P ’
6
4
swien | || e | Taos HORY FI05)
ONR109 | 120WW |2.5WW 1 c302 470K
| I 10w | Iow | ] 10022 casy b -
| ooy ool x —L + ! %50 ::\
! J— = ~
= e ! ==slo[8LO. | | 5301 A LY H . woRiz
. R3 ’
Hulls ey | . O T30k > oo
i 3 ! 290V.AC. [ = c2v.p-p.
T Bk|| & veriow | L SwitcH
Clesv = N 3§ R303
. 1 | g2 veLLow Re2e § R303
BRN| R503 | R30 ’
330K x ™ - P =__L
| 6.3] v2$4m\e R502 =
28 BRN| 22M =
GRN
I o3l V nvr P V402
Z 6GCGT
uom CA40! L HORIZ OSCILLAT
00l 30V.P-R
et —s- v 1 = ca02 (768004)
0 182 los 201 202 zos 30 302 ws B wz 403 464 a6 = = ~ T €406 —
ArH = V40| .00l HORIZ. 39 00
WAVEFORMS AND VOLTAGES: 6ALS Ra
44Y.P- P
o) WAVEFORMS AND SOCK.S1 PIN VOLTAGES MEASURED WITH RECEIVER OPERATING RO T AT E‘,___ R40S
UNDER AVERAGE SIGNA:. CONDITIONS WITH CONTROLS ADJUSTED FOR NORMAL SETTING. ON S 5 ,z o 6.8K
b} SOCKET PIN VAL 1AGES MEASURED WITH A V.T.VM DETECTOR R40I -~
¢) VOLTAZES *20 % OF SHOWN ARE NORMAL. 100K R404 [Cao4
d) MEASUREMENTS WERE MADE W'TH REFERENCE TO GROUND AND ARE POSITIVE UNLESS | 470K IIOO sovlls P
OTHERWISE INDICATED.
NOTES: - . )
NOrES: " :
ALL CAPACITIES SHOWN AS DECIMAL FRACTIONS ARE MICROFARADS AND SHOWN AS caos I T ovk o e
WHOLE NUMBERS ARE MICROMICROFARADS UNLESS OTHERWISE NOTED. R
2.ALLRESISTANCES ARE GIVEN IN OHMS: K={,000; M 1000, 000. . S {olek SEIE0
3. ARROWS ON POTENTIOMETERS INDICAT € CLOCKWISE ROTATION At i 78
4 ENCIRCLED LETTERS ARE REFEREDTO IN ALIGNMENT INFORMATION N / R402 A
5 UNLESS OTHERWISE NOTED ALL RESISTORS ARE I/2 WATT AND = 10% \ P ) roRz_~ 100K R403 =S CL
G = — . — INDICATE ASSEMBL YV roriz, Vo ol I a7mM €405 15K \
—- —— INDICATE SHIELD. (DASHED LINE AROUND “V" NUMBER W over M I 047 | 5% =
INDICATE EXTERNAL TUBE SHIELD : : = —

7 ELECTROLYTIC CAPACITORS MARKED + ARE IN THE CONTAINFR PART No.856904,
D MARKED EINTHE CONTAINER PART N 6303
8. ON MODELS DENOTED CODE "AJ” THERE WiLL BE. AN ADDITION 47.25Mc. ADJ
CHANNEL SOUND TRAP ON I.F. IN COIL L
9.NUMERALS SHOWN IN PARENTH SIS(XXXXXX)INDICATE HOFFMAN PART No

SCHEMATIC DIAGRAM FOR HOFFM
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Television Receiver Chassis 631-56, 632-56

TRAVLER

!
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0T6 | T 470 C-48 . E
3 STas — e o .
(= N = FoivF™ | o S J, E:
= & § rov — > S
ov ! # el j 6.~ "
6 o7v| b: s
N L S ¥E-34 sov
N— 18 g MEG |
"7 2 | (f ' "Tz;:‘ |
100K = - l oy O—= { j
| 680 T sooo - -———I—— =
—4 1
% {4
4. c-36
- 5000 i,- R-19 ‘ F
} 6.8K -
— A 4
w‘“‘ R-26
a7
| 172VT-18 27K
SAWS -
v2vi-12 -4 85v/sY Yy
SARS 330Mn
L-23v/03V I
| |
i |
1 | R-24 2R-28 |
1 | 2.2u S68K |
d I
| | 380K
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} CONTROL CONTROL |
== ! P Lec-3s |
| T sooo
i =
| g | ‘
_ b R e .
l = ‘
: WF —_— ==
I =
A = n-a8
N/ \II!VT-II Uzulz s = o 680K
J sAws )
L ' CEL I vT-18
/ 4 = ey
38 -1V 4700 |
vT-9 |
' pc-100 106V gsN7GTS R-42 e
----------- 1 c-74 c-32
I + - 2.2
¥ | szo0 22k 5000 i =
§ o = \ !
8000 2000 \ i :19—43
i -3V it
\_ _______ -y M7 I
- cc-26 Ht g
c-54 3 (! L=-7 |
Io far el wo | rr-20 oeFLEcTION (3%0Y
= 22K f', YOKE
| R ]
i . vT-1
{ ve-T2 €73 | 4 c-30 12AX4G6Ta
| c-88 — | W N .
; 3900 sox L 47 l ": 13Ky, | c-89 —_—
R-14 " - 47 L3y
! 100K s Io,sx-. L
T, 8
HORIZONTAL womzontar ¢ '¥ e
g FREQ. COIL noLo I.zau s
r e nev
; = —_—— oo b Lol |
fres c-89 R-49 c-70
= —— = 28u¢
= 4700 1000 220K R-9 (204
- — A pY SR
. 680K
b ] ~NOTE-
I~ LINE VOLTAGE HTV.4.C. THROUGH 1SOLATION TRANSFORMER
2- ALL VOLTAGES SHOWN ON SCHEMATIC ARE D.C. READINGS.
3 VOLTASE REAOINGS TAKEN WITN 2ERQ SIONAL INPUT
' USING ELECTRONIC VOLTMETER.
3- 6AWS VIDEO AMPLIFIER VOLTAGES ARE GNOWN AT MAXINUM
¥ A WINIMUM SETTINGS OF CONTRAST CONTROL. ALL OTNER
CONTROLS SET FOR NORMAL OPERATION.
J
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ELECTRONIC
SERVICING

Ma&m{a&l«ﬂm ‘4

Schematicd
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e TR-28 430V 22MFD. TR-23| .IMFD. :
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680 f 4700 !
J
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TRAVLER

i Television Receiver Chassis 72916

—NOTE—
1~ LINE VOLTAGE 117 V.A.C. THROUGH 1SOLATION
TRANSFORMER.
\ 2- ALL VOLTAGES SHOWN ON SCHEMATIC ARE
0.C.READINGS.
! 3- VOLTAGE READINGS TAKEN WITH ZERO SIGNAL
1 INPUT USING ELECTRONIC VOLTMETER.
4- 6AWS VIDEO AMPLIFIER VOLTAGES ARE SHOWN
AT MAXIMUM 8 MINIMUM SETTINGS OF CONTRAST
CONTROL. ALL OTHER CONTROLS SET FOR
NORMAL OPERATION.

1 —
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=
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=
=
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4
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S
R-82
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= - R-80
—ar
! l tut s .|5w°.'(
] R VT-10 L
. g 12AX40TA
- - S l I = 280V 50K
l c-36 w
— S — —— = e . 1k
L
b B _ _ 4 ) 1000 13KV
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ELECTRONIC

- SERVICING

Manujacturer's
Schematicd
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yA IR {"H MODEL “"ROYAL 500D

CIA ANT. TRIM

MATCHED PAIR— D o
e

—

MER —__ T

H

CIC 0SC. TRIMMER ‘Mf\/

T3 3RD. LF TR

T6 0SC. TRANS

3 _2_?3 ®

@ MIXER

—__121-62

—¢

| 1ST. I.F TRANS.”
] ° A]@@ffo;_.g 6
Son s w 121-64
|

ANS./

-

-

Fy
.xu:»r_
1

ISTLF

©Tz B =
_[k_m_@mm @_

A"

ORIVER

GIA ANT. TRIMMER —_ — _
MATCHED PAIR— _
C1C 0SC. TRIMMER— —]
TI (ST 1.F TRANS./

T3 3RD. I.F. TRANS.”

16 0SC. TRENS.—

A

A e yd
T2 2ND |.F TRANS — [ ﬁﬁ_wrﬁ_ T2 2ND I.F. TRANS
I 1=
“EARPHONE TG EARPHONE
Y aack L IR ..w..%.wm | JACK ||
| mswy (=
@ % ﬁ =~ e ; @
Transistor 7
Chassis | Layout |Part 7 Crystal
Chassis |Color Dot, Label No. |R.F. Mixer Osc. |1stI.F. 2ndI.F.| Diode Driver | Output-Output |Supplier
Color _ Detector
8AT40Z2| Red Red Zenith|121-63|121-62| 121-65 [121-73 | 121-74 103-19 121-64 121-61 R.C.A.
102-3762 | Type | PNP |PNP | PNP | PNP PNP IN87G PNP |Matched Pair
PNP PNP
8AT40Z2|Black Black Zenith 121-63|121-62|121-65 |121-66 | 121 103-19 121-64 121-61 R.C.A.
102-3488 | Type | PNP (PNP | PNP | PNP PNP IN87G PNP |Matched Pair
_ PNP  PNP
ALIGNMENT PROCEDURE
T =T >
Input Signal | Connect Inner Conductor _ Connect Outer Shield [
Operation Frequency | From Oscillator To 7 Conductor From Set Dial At Trimmers Purpose
{ | Oscillator To =
— — |ﬂ|l " et = ————— — - H
1 455 KC Chassis 600 KC Adj. T1,T2,| For L.F.
) f T3 for maxi-| Alignment
ONE (I mum output.
2 1620 KC TURN ,A A Gang cic Set Oscillator
LOOSELY , wide open. to dial scale.
3 —_ G Adjust slug [ Set Oscillato
>33 KC COUPLED o in T6 | co dial scale:
4 REPEAT TO " . _ o
STEPS 2 &3 WAVEMAGNET
5 1260 KC — 1260 KC ClA Align loop ant.

ELECTRONIC SERVICING COMPLETE MANUFACTURERS SCHFMATICS. An exclusive service of Cowan Publishing Corp.
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Mfr: Admiral Chassis No. 14YP3B

Card No: AD-14YP-1
Section Affected: Sound.
Symptoms: Poor sound on very weak signals.

Reason For Change: To improve sound on weak
signals by lowering Q of L202.

! What To Do: Add R211, 100K in parallel with
L202.

Video Speed Servicing Syidems - DATA SHEETS

ADMIRAL

va202

3DT6
SOUND DET

Mfr: Admiral Chassis No. 14YP3B
Card No: AD-14YP-2
Section Affected: Raster

Symptoms: Drive lines appearing with different
12DQ6 output tubes.

Reason For Change: To reduce the possibility of
drive lines with different output tubes.

What To Do: Reduce R436 from 470K to 330K.

V403

12DQ6
HOR. DUTPUT

Hb—
"II

Mfr: Admiral Chassis No. 14YP3B
Card No: AD-14YP-3
Section Affected: Raster

Symptoms: Excessive brightness. Little or no
brightness control action.

Cause: Leakage or short in C410, part of printed
circuit M401.

What To Do: Replace M401.

{ ELECTRONIC SERVICING e JUNE, 1958

T40I

VERT OUTPUT TRANS

= AMP
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ADMIRAL

Video Speed Seruicing Systems . DATA SHEETS

/2 5U8

CR40I

1

Mfr: Admiral
Card No: AD-14YP-4

Chassis No. 14YP3B

Section Affected: Raster

Symptoms: No raster.

Cause: Shorted C413.

What To Do: Replace C413, .001 mfd. It is also
possible that the excessive positive voltage ap-

plied to the diodes CR401 may damage them
and require their being replaced.

ADD

lIOVAC

R “\REMOVE R503
€505 ;L\

Mfr: Admiral Chassis No. 14YP3B

Card No: ADI14YP-5
Section Affected: AC Line

Symptoms: Horizontal radiation interference

through ac line.

Reason For Change: To suppress horizontal sweep
radiation reducing beat interference on am
radios.

What To Do: Remove C501 between ac line and
ground. Add C505, .047 1KV, across the line at
the terminals of the ac interlock. Insert »f choke
L502, part #73B31-1 between one side of the ac
}iene and the junction of resistors R502 and

503.

V303A

6BABA
VIDEO AMP

+225

24

Mfr: Admiral Chassis No. 14YP3B
Card No: AD-14YP-6
Section Affected: Pix

Symptoms: Excessive contrast, poor pix detail,
(focus good).

Cause: Open L305 causing R317 to act as part
of video amp plate load resistance.

What To Do: Repair or replace L305 (L305 is
is wound on R317).
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Mfr: Motorola Chassis No. TS423

Card No: MO-TS423-1
Section Affected: Raster

Symptoms: Excessive brightness. Brightness con-
trol inoperative.

Cause: Leaky or shorted C201 in vertical blanking
circuit.

What To Do: Replace C201, .01 mfd., check R'204,
3.3k and R203, 47K and replace if they have
changed value.

MOTOROLA

VI3

12CUS
VERT. OUT.

B+

Mfr: Motorola Chassis No. TS423
Card No: MO-TS423-2

Section Affected: Sync

Symptoms: No vertical hold.

Cause: Shorted C602.

What To Do: Replace C602, .001 mfd.

Mfr: Motorola Chassis No. TS423
Card No: MO-TS423-3
Section Affected: Vertical sweep.

Symptoms: Poor vertical linearity. Linearity con-
trol at extreme end.

Reason For Change: To center the vertical linear-
ity action,

What To Do: Change R517 from 1 meg to 470K.

ELECTRONIC SERVICING e JUNE, 1958

véB
I/2 5U8
3 VERT 0SC
VS8
I/72 6AWSBA
VIO VI3 4
12DQ6 12CUS
HOR. OUTPUT VERT. OUT.
5 2-5 4
R517
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MOTOROLA

Video Speed Servicing Syitems - DATA SHEETS

RII3

B+

10K

AVC

V5B

/2 6AWBA
SYNC SEP

Mfr: Motorola Chassis No. TS423
Card No: MO-TS423-4
Section Affected: Pix—Syne. Sound

Symptoms: Video overload and sync instability.
Buzz in sound.

Cause: Leaky or shorted C401.

What To Do: Replace C401, .01 mfd.

V6A

l/72 35U8
SOUND LF.

Mfr: Motorola Chassis No. TS423

Card No: MO-TS423-5
Section Affected: Sound
Symptoms: Drift. Frequent fine tuning necessary.

Reason For Change: To reduce drift in sound
detector circuit.

What To Do: Change C315 from 4.7 mmf to 5.6
mmf. Replace C807, 18 mmf with Motorola part
#21K125707 and C816, 10 mmf, with part
$21R121114. These are special condensers
chosen for minimum drift.

VEA

I/72 5U8
SOUND I.F.

26

Mfr: Motorola Chassis No. TS423
Card Neo: MO-TS423-6

Section Affected: Sound

Symptoms: Insufficient sound volume.

Reason For Change: To increase sound volume.

What To Do: Increase the value of C303 from
0015 mfd. to .0033 mfd. Replace L301 (sound
take-off coil) with Motorola part #24K746552.

ELECTRONIC SERVICING e JUNE, 1958
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Workbench

Sylvania 1-508-1
Reduced Raster

The receiver was turned on and it
was observed that there was insuffici-
ent high voltage and width. About
one inch was lacking on each side.
The vertical sweep moreover, just
managed to fill the screen. Reference
to the diagram indicated that the 560
volt positive boost voltage was sup-
plied to the vertical oscillator, 6C4,
V116, but was not supplied to V20,
12AU7, the horizontal oscillator and
discharge tube. The first check was
a voltage measurement at the high
voltage fuse where the B+ supply
voltage was located. The meter
measured correctly at about 330 volts
positive. This eliminated the low volt-
age supply as a possible cause of the
trouble. The 1B3 high voltage recti-
fiers V24 and V25 were replaced indi-
vidually, because if they have a plate

to filament leak they could affect the

width, boost and high voltage. The
damper, 6V3, V23 and the horizontal
output tube 6BQ6, V22 were replaced
individually, but had no effect.

A scope was set up and a waveform
check was made at the grid of the
6BQ6. The waveform checked cor-
rectly with the manufacturers service
data. Therefore, the horizontal oscil-
lator was supplying the correct drive.

The boost voltage was next meas-
ured at the cathode (cap) of the 6V3,
damper. Here, instead of measuring
the correct 560 volts positive, the
measurement was 450 volts positive.
This low boost voltage we assumed
was the reason for the insufficient ver-
tical sweep and horizontal width. The
screen pin #4 of the 6BQ6, was next
measured correctly at about 160 volts.

Because there was not the slightest
sign of a trapezoidal effect, which
would accuse the yoke, I suspected
T63, the horizontal output trans-
former. Before doing anything so rash
as replacing it, a voltage leakage
check was made of the following con-
densers in the high voltage section;
C2667A, C267B, C264, C270, but all
showed no leakage. No check was
made of C268 and C269 across the
horizontal linearity coil as the hori-
zontal linearity seemed o.k.

It was noticed at this point after
glancing at the diagram, that the
bleeder resistor, R270, 39K, could
most assuredly cause a trouble of
this kind.

[Continued on page 28]
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+560v

TO VERT OSC. +330
R270

€264 = szem{gzelm]'_ 39K
'T'T
22 /v\ = = DEFECTIVE
1B3
ot HI-VOLTAGE
G\éZQZG ——] RECT
v20 |
B P AAA—ANA—AAA
12AU7 « Og3 i i
HORIZ DIS LIN ~
i €269 (S~
1
- ves
WIDTH 4 15>
VOLTAGE
RECT
]
CONTRASTL
CONTROL =
va3
. i 6V3
Fig. 1 — Horizontal output 3 DAMPER
o W 5 1
circuit of the Sylvania
1-508-1 television set. gg
| FUSE /4 AP
+330v

TUBE SALES
CAN BE YOURS'!

A self-service tube testing route is a natural for servicemen. It's just like having branches of
your shop in drug stores, luncheonettes, super-markets and other retail locations in your
areaq, testing and selling tubes for you 12 hours a day — 7 days a week. Each Century self-
service tube tester you place can net up to $1000 a year . . . and there is no limit to how
many you can handle.

Century’s low manufacturer-to-you prices enable you to place more units with less investment
.. .yet you are assured of the most versatile, accurate and durable testers available. Century
backs you up with a proven plan of operation, sales literature, window streamers, etc.
Learn how you can make money-automatically and keep your income growing, without giving
up your present source of revenue. Write today for FREE booklet that tells all about this
booming business.

TR CENTURY ELECTRONICS CO., INC.
COUPON Dept. 706, 111 Roosevelt Avenue, Mineola, N. Y.

TODAY FOR self-service tube tester route. | understand no salesman will call,

’R££ Rame Please print clearly

Address

BOOKLET! Py

Please send me without obligation, FREE booklet and particulars about setting-up a

cﬁ?’---------i-------'—‘-‘- - :

L L ¥ & B KB N ]
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FN N
IMPROVED I
SENCORE 1

LC3

I Audio Amplifier
Leakage Checker I

\

Check these outstand-
ing New Features

ABSORPTION ANALYZER
[from page 5]

With gated beam type detector circuits check for sound
at the gated beam detector tube. Test for increased
audio output .at the power output stage. With dis-
criminator type detector circuits test for audio at the
triode first audio amplifier. Test for increased output at
the power output stage. Distortion may be checked
at any of the above test points. To check the speaker,
test for the presence of an audio in the leads carrying
the signal to the speaker voice coil. L]

Now — For the y
firsttime. .. Q &
Checks 130 differ- \.[{* 2

ent tube types — m @@
more than any

other ‘'"grid circuit’' type
checker. Includes YHF and lat-
est type tubes.

Checks picture tubes without re-
moving tube from cabinet or

type and save time. Chart is
easily replaced at no extra cost.
Dynamic Filament

checks including heater to cath-
ode leakage & shorts — no need
far a second filament tester.
Two spare preheating sockets to
cut down testing time.
Capacitor checks simplified.

chassis. |
New Roll Chart prevents obso- |
lescence — just dial the tube '

|

The LC3 provides all these new improved fea-
tures in addition to those employed in earlier
leakage or '‘grid circuit'' testers. A must for
any TV service technician.
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WORKBENCH
[from page 27]

Resistor R270 was then checked and
was found to measure S3K. What was
amazing, was that this resistor didn’t
show any signs of having been over-
heated. After replacing R270 with a
new 39K, 2 watt, the receiver func-
tioned properly. The boost voltage
which was obvious],y diminished b
the defective R270 is the plate volt-
age for the 6BQ6, horizontal output
tube. If it is lowered due to a defect
of this kind, it would cause the in-
sufficient width and high voltage.

RCA Color Receiver 21-CD-8725
Loss of Color

It was noted that the picture was
seen in black and white on both color
and Dblack and white channels. A de-
fect in practically any of the tubes in
the color section of this receiver ma
cause this problem.

Referring to Fig. 2, the first and 2nd
bandpass amplifiers, V701B  and
V702A amplify the chroma. During
color reception the burst signal is
amplified by V702B, and is processed
by the phase detector, killer detector
and killer stages in such a way that
the 2nd bandpass amplifier, V7024 is

CHROMA INPUT

V7018 V7024
e 6UBA 6AWB
IstBAND PASS 2ndBAND PASS
=" & _Tj
V7028 V706A-B
6AWBA (>  6BN8
PULSE BURST AMP PHASE DET

biased to allow conduction. The color
signals therefore can pass through to
the circuits which are necessary for
color reproduction

During black and white reception.
no burst signal is present, and the
stages mentioned above operate in
such a way as to drive V702A into
cutoff, thus rendering the following
color stages inoperative, and produc-
ing a black and white picture.

The 8.58 mc oscillator and reac-
tance tube V707A-B, feeds an impor-
tant voltage to the killer detector, and
in addition supplies the input for the
demodulators. The X and Z de-
modulators, V703A-B remove the
chroma information from the 3.58 me
carrier.

Each one of these tubes was re-
placed individually, but had no effect.
A voltage check was next made at
pin 1 of the BUSA color killer tube.
The voltage measured about 23 volts
negative. This voltage was enough
to cut oft the 2nd bandpass ampli-
fier, V702A. This indicated that the
killer tube was conducting. A voltage
check was next made at pin 7 of the
6BNS killer detector. Here the meter
read 8 volts positive. For normal

V703A

12AZ7
X DEMOD.

V7078
1 6us
3.580SC

THRESHOLD ~
ADJ

SHORTED
e S —

2
C72(2(

!
.0022

Fig. 2—Diagram of color circuits in the RCA 21CD8725.
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TRADE
LITERATURE

A new data bulletin, recently pub-
lished by Sprague Products Company,
71 Marshall St., North Adams, Mass.,
is entitled “The ABC’s of Ceramic
Capacitors.” Prepared as part of
Sprague’s continuing educational serv-
ice program, this bulletin treats in
easy-to-understand language all the
major ceramic capacitor types—high-k,
general application, the three tem-
perature compensating types, multiple,
universal, buttonhead, high voltage
“doorknob,” and printed circuits. The
bulletin covers the history of capaci-
tors, the construction of modern ca-
pacitors, descriptions of basic terms
and many photos, charts and applica-
tion data.

e o o

A new pocket-size folder, “TV
Service Safety Hints,” just printed
by P. R. Mallory & Co. Inc. is de-
signed for use by television service
engineers to give customers a better
understanding of the job that the serv-
ice profession is doing. Based on the
series of cartoon advertisements which
Mallory has been using for several
years in TV Guide, this folder tells
television set owners “don’t do it
yourself—call on us!” It dramatizes the
dangers and pitfalls of amateur “doc-
toring” * of television ailments, in
humorous and informative style.

The folder is an effective and in-
expensive promotional piece which the
service technician can mail to his cus-
tomers, leave at neighboring homes
after completing a service call, or pre-
sent when delivering a new set. Space
is provided for imprinting of the in-
dividual dealer’s name. Service dealers
and associations can obtain quantities
of these folders at $1.00 per 100 from
their nearest Mallory distributor, or
by writing to Distributor Division,
P. R. Mallory & Co. Inc., Indianapo-
lis 6, Indiana.

The Chicago Standard Transformer
Corporation, 3501 West Addison St.,
Chicago 18, Illinois, has published a
handy wall chart, listing Stancor
exact replacement flybacks and
yokes, by original manufacturers part
numbers. The chart, printed on index
cardboard, lists each TV set manu-
facturer alphabetically. All units for

[Continued from page 30]

ELECTRONIC SERVICING @ JUNE, 1958

WORKBENCH
[from page 28]
color operation this voltage should be
about 1 volt negative. This was the
clue. A voltage from the output cir-
cuit of the 3.58 mc oscillator, V707B,
is sent back through capacitor C720
to the plate of the killer detector. When
the negative burst is fed to the killer de-
tector cathode, and the feedback volt-
age goes positive at the plate, current
flows causing C702 to charge up neg-
atively and cut off the killer tube,
V701A. Since the voltage at the plate
of the killer detector read 8 volts posi-
tive instead of about 1 volt negative,
C720 was clipped open and voltage
leakage checked. It was found to have
a dead short. Capacitor C720 was re-
placed with a new .0222 mf and the

color picture now came in properly. |

The threshold adjustment was made,
and then checked for operation on a
color channel. With C270 shorted, the
positive 8 volt from the demodulator
athode was now directly fed to the
plate of the killer detector through
the 1 meg resistor R742 to the grid
of the killer tube. The positive 8
volts on the killer caused it to conduct
heavily cutting off the 2nd chroma
bandpass amplifier, thus killing the
color.

am | 2

A complete line to meet every
modern engineering need. You get
convenience in low cost switches
constructed for long trouble-free
service.
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oped leakage, placing a positive volt-
age on the picture tube grid. If you
remove condenser C115 from the cir-
cuit the brightness control will prob-
ably function normally but retrace
lines will be evident.

The following letter is another ex-
ample of the type of problem that can
result from a failure in the vertical
retrace circuitry.

Dear Sir:

I have a receiver in which I haven’t
been able to obtain a raster or picture
even though there is sufficient high
voltage, I believe. I don’t have a high
voltage meter so that I can’t be certain
on this point but I can draw a high
voltage arc that appears about normal.
I have changed and checked those
components I suspected might be the
cause of the trouble. I have even re-
placed the picture tube thinking the
electron gun was defective but the
tube was good as I found out by using
it with another TV receiver. The volt-
ages are normal at either side of the
brightness control and at the variable
arm.

The receiver is the Motorola TS-533
chassis.

H.T.
Boston, Mauss.

The above problem is probably an-
other condition where a component in
the vertical retrace circuitry failed and
caused an opposite condition to the
case previously given. An interesting
point about these two cases is that it

€603
I 2 MEG T 05

BRIGHTNESS

>
470“3; ] icRT 21aLpaa
0 G ~

TO GRID
HORIZ. OUTPUT TUBE
Fig. >—Refrace blanking with a

positive control grid voltage.

was a condenser that failed in both
instances. Here, condenser C603
(Fig. 5) has undoubtedly shorted
bringing the grid down to ground po-
tential. The positive voltage applied
to the grid cancelled some of the
positive voltage applied to the cathode.
When C603 shorts it causes the picture
tube to be biased beyond cutoff so
that it would not be possible to obtain
a raster or picture, [ J |

Shﬂp HllltS anl Short Cuts

We would welcome hints and short
cuts from our readers. ES will pay $5
for each hint used. Sorry, but we can-
not be responsible for unaccepted ma-
terial. In case of duplication, first re-
ceived will be accepted.

INSERT

SPRING OK

SPRING
BROKEN

_,‘__._-_
B [P b
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When the ejector spring in the
spindle post snaps, a piece of rubber
band stuffed in the opening of the
spindle (as shown above) will serve
as well. We have done it many times
and never had a call back.

R. M.
Fairlawn, N.].

A few transistor portables which
we've had in the shop squealed and
motorboated quite badly. Immediately
the filter and decoupling capacitors
were suspected, but they all proved
to be OK. The trouble was finally
traced to dirty battery contacts. We
cleaned them and applied a very thin
coat of solder and the sets played
like new again. (Be careful not to
apply too much heat otherwise the
temper will be taken out of the con-
tacts.) Many manufacturers are now
cad plating the battery contacts so as
to avoid this difficulty.

R. G.

Houston, Texas
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OPPORTUNITY

key to car radio service market

How many car radios have you
serviced lately? Most service opera-
tors are missing this tremendous
market because they have no regular
contact with car owners!

This VIS-U-ALL Auto-Radio
Service Merchandiser literally moves
your shop into the gas stations and
garages where car owners must go.
It multiplies your sales of parts—
booms your repair volume, too. And
without increasing your overhead!

Let us tell you how easy it is to
increase your net profit by $50 a
weeh. See distributor or write us.

VIS-U-ALL products company

305 Fuller N.E., Grand Rapids 3, Mich.
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REPLACE WITH @ %nﬁvorama PICTURE TUBES

with each purchase of an RCA Silverama Picture Tube

The new RCA Magnetic TOOL/RAK is a workbench “must” for
every TV Service Technician. Smartly designed in appearance and
functionally sound in use... this magnetic “grip” TOOL/RAK
facilitates easy, orderly placement of your tools when they are not
in use. Just place tools on the RCA Magnetic TOOL/RAK—they
stay put! Installed close at hand, the TOOL/RAK saves valuable
time and eliminates fussing and fumbling for misplaced tools on
crowded workbenches.

Now, for a limited time only, you can obtain one RCA
TOOL/RAK FREE, with each and every RCA Silverama Picture Tube
yc;u purchase from your Authorized RCA Tube Distributor.

Get your TOOL/RAKS while they last—place your order today!

s
/ \

)\ RADIO CORPORATION OF AMERICA

@' Electron Tube Division Harrison, N. J.
7 ®

DOZENS OF PRACTICAL USES!




