
AK A HOWARD W. SAMS PUBLICATION NOVEMBER 19651505i 

PF Reporter 
the magazine of electronic servicing 

i 

TM 

S:i f c I qr+'v 1 Hdl30Vî I hd 'lS. H101 hli CN ti7Zÿ 
SF;OIIS l3rkAvS 

J.í?^ ßS Y 1 

Sr -CIAL COLOR -TV ISSUE 
Know Your '66 Color Circuits 
Guideposts to Color Servicing 
Overall Alignment in Color Receivers 
Making Color Servicing Big Business 
Plus many more 

..vlíi- `,;, :.. jti;:= .,¿.. 



NOW... FIRST ALL -CHANNEL ANTENNA WITH INDIVIDUAL 

UHF and VHF ORIENTATION, 75- OR 300 -OHM OUTPUT 

New JERROLD 
Coloraxial 

TM 

Piiflendei; 
Here's the antenna to answer every VHF, UHF, and 
FM reception need from metropolitan to deep -fringe 
areas...Jerrold's new Coloraxial PATHFINDER. 

The new PATHFINDER (Series PAB and PXB) is 
a unique combination-a cascaded -periodic VHF an- 
tenna plus an advanced -design UHF section, all in 
one pre -assembled unit. Both 75 -ohm Coloraxial and 
300 -ohm models for every taste and budget. And 
look at the prices-as low as $21.95! 

VHF and UHF sections may be 
individually oriented for maxi- 
mum directivity. While you get 
all the flexibility of separate VHF JENNOD 

and UHF antennas, PATHFINDER eliminates the 
splitters (with their inherent losses) needed to couple 
separate antennas with a common downlead. 

Take advantage of the growing UHF and FM stereo 
markets by selling this all-purpose high -gain antenna. 
Rugged square -boom construction and Golden Armor 
corrosion -resistant finish assure long life. Flat re- 
sponse across entire band (channels 2-83), low 
VSWR, excellent front -to -back ratio make PATH- 
FiNDER a "natural" for easy sales and satisfied 
customers. Talk to your Jerrold distributor today, 
or write for complete information. Jerrold Electronics 
Corporation, Distributor Sales Division, 15th & Lehigh 
Ave., Philadelphia, Pa. 19132. 

Circle 1 on literature card 
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The boom is on in color televi- 
sion. Sales in the past four months 
have increased beyond the most op- 
timistic expectations. The fall view- 
ing season finds the three major net- 
works devoting a majority of their 
prime time to color telecasts. What 
does this mean to you? It means a 
greater necessity for technicians 
qualified, to service color receivers. 
These pages will bring you up-to- 
date on new circuits in the 1966 
models, and also review briefly some 
of the circuits that have been re- 
tained from previous models. First, 
though, let's have a look at some 
of the picture sizes. 

CRT Sizes 

The new year finds Admiral of- 
fering 21", 23", and 25" models. 
Airline, DuMont, and Emerson all 
have 21" and 25" receivers. Elec- 
trohome (a Canadian manufacturer) 
is offering its 25" rectangular set in 
the U.S. General Electric's new CB 
chassis is used in 21" models, and 
this company also has a 12" port- 
able to be released soon. A 21" 
round tube is used in the.Magnavox 
T45 series, and both 23" and 25" 
rectangular tubes are found in sets 
using the T904 chassis. Motorola 
has 23" and 25" rectangular sets in 
its 1966 lines. Packard Bell has 
three screen sizes to choose from- 
a 21", 23", and 25", and in the 
new Philco receivers you'll find 19", 
21", and 25" sets. Setchell Carlson's 
U802 chassis is used with both 23" 
and 25" tubes-both are rectangu- 
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lar. Sylvania features a round 21" 
tube along with rectangular 19" and 
25" tubes. RCA has three CRT 
sizes-a 19" rectangular, a 21" 
round, and a 25" rectangular. 
Rounding out the new models are 
Zenith's 21" and 25" sets. 

Luminance Channels 

There have been some refinements 
-and in at least one case a major 
overhaul-of the circuits handling 
the luminance, or Y, signal. Here's 
what the various manufacturers 
have done. 

The circuits are basically un- 
changed in the new Admiral re- 
ceivers; however, some new tube 
types appear.. The G 11 chassis uses 
the pentode section of a 6BN11 
(compactron) as the first video 
amplifier; the second video -ampli- 
fier stage uses the pentode section 
of a 10 -pin decal -type tube, a 6Y9. 
Chassis G12 also has two video - 
amplifier stages, a 6EJ7 in the first 
stage and a 6HB6 in the second. 

The circuit shown in Fig. 1 is 

used in Electrohome's 27P125 chas- 
sis. During a monochrome telecast, 
the video information is simply ap- 
plied to the grid of the second video 
stage, amplified, and coupled to die 
third stage. During color reception, 
the signal on the grid of the band- 
pass amplifier causes it to conduct, 
and its plate current flows through 
R 1 and R2. This lowers the po- 
tential at the junction of R1 and R2 
and allows the neon light to fire, 
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indicating color is being received. 
When the color -indicator light fires, 
the diode becomes forward biased, 
and the 3.58 -mc signal components 
are shunted to B+ through the di- 
ode and series trap CI -L 1. These 
frequency components are thus pre- 
vented from appearing in the output 
of amplifier V 1. 

Two tubes and one transistor are 
used in the video -amplifier stages of 
General Electric's CB chassis. The 
first stage uses the triode portion of 
a 6AU8A. The NPN transistor used 
in the second stage provides a low 
impedance that allows matching its 
collector output to the low input 
impedance of the delay line. Out- 
put of the delay line is fed to a 
12GH7 used as the video output. 

Magnavox; Motorola, Packard 
Bell, Setchell Carlson, and Sears 
are using circuits almost identical to 
those found in the '65 models. 

The biggest news in the lumi- 
nance -channel circuits is in Philco's 
19" and 25" receivers. In these sets, 
the VHF and UHF tuners, video IF 
strip, video driver, and AGC stages 
are all transistorized. These circuits, 
with the exception of the video 
driver, are similar in operation to 
those found in black -and -white re- 
ceivers. The video -driver stage, how- 
ever, requires a closer look. 

The first and second stages are 
shown in Fig. 2. The output of the 
video detector is applied to the grid 
of the first stage, and the amplified 
signal at the plate is divided for 
application to the noise inverter, 

Howard W. Sams & Co., Inc., 4300 W. 62nd 
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Fig. 1. Color indicator light is controlled by bandpass amp. Fig. 2. Transistor serves as video driver in Phileo's set. 

sync separator, and bandpass ampli- 
fier. The luminance signal is taken 
from the first -stage cathode. Its am- 
plitude is adjusted by the setting of 
the contrast control, and it is then 
applied to the emitter of the video - 
driver transistor. This stage is a 
common -base amplifier, and the 
bias is controlled mainly by the di- 
vider resistors in the base circuit. 
With the 1500 -ohm collector load 
resistor (R1), the output of the 
stage is matched to the delay line. 
L 1 and L2 are peaking coils which 
affect primarily the high -frequency 
signal components. Additional high - 
frequency peaking is provided by 
the low value (220 pf) of the base 
bypass capacitor. Output termination 
of the delay line is provided by R2. 

The most notable change in Syl- 
vania's receivers is the two -stage 

video -IF strip used in the D03 chas- 
sis. A 5JL6 and a 5KL6 are used as 
the first and second video -IF am- 
plifiers, respectively. The other two 
chassis in the '66 line both use a 
conventional three -stage IF. 

RCA's CTC16X, CTC17X, and 
CTC 19 use basically the same lumi- 
nance -channel cricuits as those found 
a year ago. In the CTC 17X chassis, 
more complete blanking of the pic- 
ture tube during vertical retrace is 
accomplished by using a transistor 
in the vertical -blanking stage. This 
transistor is actually a switch that 
causes increased conduction of the 
second video -amplifier stage during 
vertical retrace. Increased conduc- 
tion causes a more positive signal 
to be applied to the CRT cathodes, 
insuring cutoff of the picture tube. 
When signal tracing in the second 

or third video -amplifier stages, re- 
member that the composite video 
waveform, especially the vertical - 
sync portion, is altered somewhat. 

The '66 Zenith receivers also in- 
corporate improved blanking cir- 
cuits. This year, both horizontal - 
and vertical -blanking signals are 
injected into the grid of the "Y" 
amplifier. 

This covers what has happened 
since a year ago to the design of 
circuits handling luminance infor- 
mation. Now we move along to 
the chroma stages. 

Bandpass Amplifiers 

A two -stage bandpass amplifier 
circuit is used in all three of Ad- 
miral's new chassis. The schematic 
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Fig. 3. 6X9 operates in both bandpass amplifier stages in the new Admiral receivers-ACC controls first section. 
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in Fig. 3 shows the design used in 
the G 1l and G13 chassis. The G12 
has a similar circuit but uses a 
6GH8 and 6LM8 instead of the 
6X9 decal 10 -pin. Notice in Fig. 3 

that the gain of the first bandpass 
stage is controlled by the automatic - 
color -control voltage. (We'll go 
more deeply into how this is ac- 
complished a little later.) When 
color isn't being transmitted, the 
second bandpass stage is cut off 
by a negative voltage applied to the 
grid from the color -killer plate. 

Bandpass -amplifier stages in Gen- 
eral Electric, Magnavox, Motorola, 
Packard Bell, RCA, Sears and Setch- 
ell Carlson are all the same as those 
used in earlier models. 

Automatic color control (ACC) 
seems to be popular in the new 
chassis. Fig. 4 shows the circuit 
used by Philco. The automatic - 
color -control detector operates in 
the same manner as the killer de- 
tector used in earlier models, but 
the ACC controls the bandpass am- 
plifier as well as the color killer. 

Here is how the ACC voltage is 

developed and how it affects the 
conduction of the bandpass ampli- 
fier. When a burst signal is applied 
to the primary of T1, signals of op- 
posite phase are present on the 
anode of X1 and the cathode of 
X2. A sample of the 3.58 -mc oscil- 
lator signal is applied to opposite 
sides of these diodes. The positive 
half -cycle on the anode of X1 
causes it to conduct, since the oscil- 
lator signal on the cathode is 180° 
out of phase. When X 1 conducts, 
current passes through R 1, the com- 
mon grid resistor for the color killer 
and bandpass amplifier. X2 will 
not conduct as long as a relatively 
strong burst signal is present, be- 
cause nearly the same potential is 
maintained on both the cathode and 
anode. When the amplitude of the 
burst signal decreases, conduction 
through X1 decreases; the voltage 
drop across R l is lowered, and in 
turn the bandpass-amplifier bias de- 
creases. This causes increased con- 
duction in the bandpass stage when 
a weak color signal is being re- 
ceived. When no burst signal is 

present, diodes X1 and X2 conduct 
on opposite half -cycles of the oscil- 
lator signal, and equal but opposite 
current pulses pass through R 1. The 
result is zero DC voltage across R1 - 
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Fig. 4. ACC voltage governs gain of bandpass amplifier in this Philco design. 

Cl and on the grid of the color 
killer. When the color -killer tube 
conducts, it cuts off the second 
bandpass-amplifier stage. 

Sylvania's D01 and D02 chassis 
also have an automatic chroma - 
level -control circuit. Although a 
6JU8 is used as the killer detector, 
the circuit operation is similar to 
that just described. 

Fig. 5 shows the color -killer and 
ACC circuit used in Zenith Chassis 
24NC31. During monochrome re- 
ception, the second bandpass ampli- 
fier is cut off by a negative voltage 
derived from the grid of the hori- 
zontal oscillator. When a color sig- 
nal is received, an ACC voltage is 

developed and causes a more nega- 
tive voltage to be present on the 
grid of the first bandpass amplifier. 
This increased negative voltage 
causes the first -stage screen voltage 
to increase considerably. This in- 
crease is reflected through R1 and 
the color -killer control to the grid 
of the second bandpass stage, where 

it overcomes the cutoff bias and al- 
lows the tube to conduct. Diode X1 
prevents the grid of the second 
bandpass stage from becoming posi- 
tive, because it conducts if its anode 
is more positive than its cathode. 

Color -Sync Stages 

The color -sync stages in Admir- 
al's G12 chassis (25") and G13 
chassis (23") are almost identical 
to those in earlier -model color sets 
by this manufacturer. However, 
Chassis G 11 does have a refined 
color -sync circuit; it is shown in 
Fig. 6. The 3.58 -mc signal is de- 
veloped by an injection -lock type 
of oscillator. This oscillator func- 
tions whether or not a color pro- 
gram is being received, but during 
color reception, it is synchronized 
with the burst signal coupled through 
transformer L1. Bias voltage for 
the color killer and color -control 
voltage for the first bandpass-ampli- 
fier stage are developed by diode 
X1. This diode is connected in the 
grid circuit of the reference oscil- 
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Fig. 5. Zenith derives voltage from horizontal oscillator to cut off bandpass. 
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Fig. 6. 3.58 -mc oscillator in Admiral G11 

lator and rectifies the 3.58 -mc sig- 
nal. When a burst signal is present, 
the diode increases conduction, and 
the negative DC voltage at the junc- 
tion of R1 and Cl also increases. 
This increased voltage biases off the 
color killer and controls conduction 
of the first bandpass-amplifier stage 
in accordance with the strength of 
the incoming color signal. In other 
words, the weaker the burst signal 
is, the harder the bandpass stage is 
allowed to conduct. 

The color -sync circuit shown in 
Fig. 7 is used in General Electric's 
CB chassis. In this circuit, the fa- 
miliar oscillator tube has been 
omitted-the 3.58 -mc signal is de- 
veloped by a ringing circuit con- 
sisting of L3 and X 1. Here's how 
this is accomplished. With no input, 
the tube is cut off, and L2 and C3 
act as a series -resonant trap holding 
the grid at ground potential for 3.58 
mc and reducing plate -cathode ca- 
pacitive coupling at this frequency. 

chassis operates without burst present. 

When a positive pulse from the hor- 
izontal -output transformer is applied 
to the resonant circuit composed of 
L1 and Cl, this circuit produces a 
damped train of oscillations at ap- 
proximately 90 kc. The first positive 
half -cycle in this train is the only 
one of sufficient amplitude to fire 
neon bulb M1 . When this bulb 
fires, a square wave is developed 
across R1 and causes the burst gate 
to conduct. During this period of 
conduction, the burst signal from 
the bandpass amplifier is applied to 
the cathode of the burst gate. This 
signal, when amplified and applied 
to the high -Q resonant circuit con- 
sisting of L3, X1, and C6, causes 
it to ring at 3.58 mc. Since the tuned 
circuit is excited only during hori- 
zontal -retrace time, the 3.58 -mc 
signal decays in amplitude during 
trace time. The amplitude of the 
signal applied to the grid of the 
subcarrier amplifier is adjusted by 
L4. The tube functions as a limiter 

to maintain constant amplitude of 
the 3.58 -mc signal applied to the 
demodulator circuits. 

Magnavox, Motorola, Packard 
Bell, Sears, Setchell Carlson, Syl- 
vania, and Zenith have simply car- 
ried over their color -sync circuits 
from previous models. 

Philco has a basically unchanged 
circuit in its 16QT85 and 17KT50 
series. The minor modifications in- 
clude making the Z -demodulator 
phasing coil tunable, changing the 
chroma phase detector and killer 
to a pair of diodes, and changing 
the burst amplifier from a 6EW6 
to a 6GH8A. 

Only minor color -sync changes 
have been incorporated in RCA's 
new receivers. The CTC16X uses 
a frame -grid 6JC6 in the burst am- 
plifier stage (Fig. 8)-last year's 
CTC16 used a 6EW6. The new 
tube has considerably more gain 
than the old and provides better 
lock -in of the reference oscillator 
both in strong -signal and fringe 
areas. Notice in Fig. 8 that the 
screen grid is now tied directly to 
the 270 -volt source. This same cir- 
cuit and tube type are used in the 
25" CTC17X chassis. 

Demodulators 

The circuit shown in Fig. 9 is 

used in Admiral's G 1 1 and G13 
chassis. The single demodulator tube 
feeds the red, blue, and green grids 
of the CRT. The chroma signal is 

applied to pin 9 and the 3.58 -mc 
cw signal to pins 2 and 7 of the 
demodulator tube. There are actu- 
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Fig. 7. General Electric's CB chassis uses ringing circuit and a subcarrier amplifier to develop 3.58 -mc signal. 
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ally three separate tubes inside this 
single envelope; all have a common 
cathode and control grid. In Fig. 9, 
the left-hand section of the tube is 

the B -Y demodulator, the right-hand 
section is the R -Y demodulator, 
and the second grid functions as 
the plate of the G -Y demodulator. 
The network between pins 2 and 7 
shifts the phase of the ref erence- 
oscillator signal about 90°. Since 
the control grid i's common to both 
halves of the tube, the phase of the 
chroma signal is the same for both 
sections. The electrons in the two 
sections are acted upon so that the 
B -Y signal is reproduced at pin 6 
and the R -Y appears at pin 1. 

Development of the G -Y output 
is somewhat involved; it depends on 
the fact that a - (G -Y) signal can 
be produced by mixing R -Y and 
B -Y signals in the proper propor- 
tions. There are two factors in- 
volved in the operation of this cir- 
cuit. First, the signal at the screen 
terminal depends on plate -circuit 
conduction-when fewer electrons 
go to the plates, more go to the 
screen. Since this grid is common to 
both sections of the tube, the signal 
at pin 8 is affected by changes in 
conduction to both plates; if both 
sections are cut off, screen conduc- 
tion is maximum, and if either sec- 
tion is at maximum conduction the 
screen conducts least. In addition to 
this action, portions of the R -Y and 
B -Y outputs are matrixed (by R3 
and R4) and fed back to the control 
grid. Both actions combine to pro- 
duce the G -Y signal at pin 8. 

Don't look for the demodulator 
tubes in General Electric's CB chas- 
sis, because there aren't any. The 
diagram in Fig. 10 shows a balanced - 
diode synchronous -detector network. 
Except for the phase of the injected 
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Fig. 9. Single demodulator tube develops difference signals in the Admiral G11. 

3.58 -mc signal, each of the detec- 
tors functions in the same manner, 
so a look at how the B -Y signal is 
developed will explain all three. 

Notice that the chroma signal ap- 
plied to the anode of X1 and the 

cathode of X2 is of exactly the same 
phase. However, the 3.58 -mc signals 
at the cathode of X1 and the anode 
of X2 are 180° out of phase because 
of the center -tapped secondary of 
LIA. During every other half -cycle 
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Fig. 10. Demodulator tube(s) is replaced by diodes in new General Electric receiver. 
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of the 3.58 -mc voltage, a negative 
signal is applied to the cathode of 
X1, and, at the same time, positive 
signal is applied to the anode of 
X2; the diodes are switched into 
conduction and connect the chroma 
input to the amplifier grid in syn- 
chronism with the 3.58 -mc signal. 
In this way, the chroma signal is 
demodulated. The balanced arrange- 
ment of R1, R2, and R4 is ad- 
justed to keep the grid at ground 
potential for the 3.58 -mc signal. 

Magnavox and Motorola are using 
the same circuits in recovering the 
R -Y, B -Y, and G -Y signals as they 
did a year ago. Packard Bell and 
Setchell Carlson are again using the 
familiar X and Z demodulators and 
individual amplifier stages for the 
difference signals. 

The operation of Philco's demod- 
ulator circuit (used in the 16QT85 
and 17KT50 series) is the same as 
before, but different tube types are 
used. A 6BL8 is now used in both 
stages. 6BL8's are also used in the 
difference -amplifier stages, but the 

circuit operation remains virtually 
unchanged. In fact, it's interesting 
to note that only two tube types 
(6BL8 and 6GH8A) are used in all 
of the chroma stages. Only nine 
tube types are used throughout the 
entire receiver, including the tuners 
-last year there were 21 different 
types in use. 

In RCA's CTC16, 6GY6's were 
used in the color demodulator stages 
-these have been replaced in the 
CTC16X by 6HZ6's. This new tube 
further reduces the possibility of 
snivets caused by UHF radiation. 
The same tube change has been in- 
corporated in the 25" receivers with 
the CTC17X chassis. 

The B -Y and R -Y difference am- 
plifiers have been eliminated in Syl- 
vania's 19" receiver using the D03 
chassis. This was made possible by 
using high-level demodulation in the 
R -Y and B -Y demodulator stages.. 
As can be seen in Fig. 11, the 
chroma signal from the bandpass 
amplifiers is applied to the cathodes 
of these tubes, and the 3.58 -me ref - 
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Fig. 11. Sylvania D03 chassis has high-level demodulation and separate G -Y amp. 

erence signal is fed to the control 
grids. The grid -circuit clamping di- 
odes prevent changes in control - 
grid bias from occurring when a 
strong color signal is present. The 
outputs of the B -Y and R -Y demod- 
ulators are matrixed to produce - (G -Y) at the grid of the G -Y 
amplifier. This signal appears in- 
verted to G -Y at the plate of the 
tube; it is then coupled to the green 
grid of the CRT. 

Zenith continues to use the same 
high-level demodulation system that 
they have had for several years. 
Special-purpose, high -gain tubes are 
used in the demodulator stages, and 
difference amplifiers aren't required. 

Horizontal Sweep 
and High Voltage 

Many of the circuits used in the 
horizontal -output and' high -voltage 
stages have undergone modifications 
since a year ago. One exception, 
however, is Admiral's G12 chassis -it remains the same as in 1965. 
However, this company's other two 
chassis, G 11 and G13, have been 
revised. A pair of 6JM6's are now 
used in the horizontal -output stage, 
and the high -voltage regulator has 
been replaced by the diode shown 
in Fig. 12. The purpose of this 
diode is to maintain current regula- 
tion in the output stage when the 
load varies because of increased or 
decreased brightness. A positive 
pulse from the flyback transformer 
determines the amount of bias volt- 
age developed by X1 fór the output 
stage. When the feedback pulse is 
reduced in amplitude, because of 
an increased load on the output 
transformer, less bias voltage is 
applied to the horizontal -output 
tubes. The tubes then conduct hard- 
er, and the decrease in output is 
opposed. If the load on the horizon- 
tal -output transformer is lessened, 
more bias voltage is developed, and 
the output tubes conduct less. 

General Electric, Magnavox, and 
Sears have primarily the same cir- 
cuits as they did a year ago. 

Motorola Chassis ETS908 and 
TS917 also remain unchanged, but 
their TS914 chassis has several mod- 
ifications. The high -voltage recti- 
fier, focus supply, and automatic - 
degaussing stages shown in Fig. 13 
are used in the TS914. The focus 
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Fig. 12. High -voltage regulator tube has been replaced by diode in Admiral's G11. 

voltage divider consists of a special 
high -voltage resistor (160 meg) and 
a control. The special resistor is 
constructed from 34 individual 4.7- 
meg resistors connected in series. 

A color CRT normally requires 
approximately 20% of the second - 
anode voltage for focusing. If the 
anode voltage changes, the focus 
voltage must also change to main- 
tain proper focus. In this chassis, 
the focus voltage is taken from the 
second -anode voltage source and is 

always the correct percentage of 
the high voltage. 

The CRT can be automatically 
degaussed by operating a spring - 
loaded switch on the rear of the 
cabinet. When the switch is pushed 
to the degauss position, The 2-mfd 
capacitor becomes charged from the 
high -voltage source. When the switch 
is released, the capacitor discharges 
through the coil, setting up a mag- 
netic field that degausses the picture 
tube. When the switch is in the 
normal position, the capacitor can- 
not charge because it is shunted by 
the low resistance (1 ohm) of the 
degaussing coil. 

Chassis TS914 employs sweep 
rather than high -voltage regulation 
to maintain convergence at different 
brightness settings. The circuit is 
shown in Fig. 14. A pulse from the 
flyback transformer is rectified by 
diode X1 to supply bias for the hor- 
izontal -output tube. When the 
brightness is increased, the load on 
the output stage is increased, and 
the feedback pulse is reduced. This 
reduction causes a decrease in hori- 
zontal -output grid bias and an in- 
crease in output power to the fly- 
back; nearly contant raster size is 

maintained with various brightness - 
control settings. This system does 

not compensate for resistance losses 
in the high -voltage winding and 
rectifier tube; these losses are in- 
significant as long as the proper 
focus is maintained. 

Packard Bell's 98C9 and 99C1 
chassis are using the same circuits 
as were found in comparable 1965 
models. Chassis 98C10 embodies 
some slight changes. The boosted - 
boost rectifier is gone, and the focus 
rectifier is a 2AV2 instead of the 
familiar 1V2. 

Philco's hybrid receivers have all 
new tubes in the horizontal and 
high -voltage sections. The reactance 
and oscillator stages use a 6BL8, 
the horizontal output is a 6DK6, a 

3AT2 serves as the high -voltage rec- 
tifier, and a new tube, type 6CG3, 
functions as the damper. 

A 6JE6A is used in the horizon- 
tal -output stage in Setchell Carl - 
son's U802 chassis. This tube has 
construction that eliminates the 
need for additional circuitry to sup - 

FROM 

FLYBACK 

WINDING 
ON 

H. O. T. 

FOCUS 
10 meg 

H V RECT 

3AT2 
27KV 

FOCUS 

VOLTAGE 

132 meg 

28 meg 

2 

mfd 

o DEGAUSS 

Fig. 13. Degaussing is in HV circuit 

press snivets from UHF radiation. 
A couple of tube changes are 

about the only difference between 
the horizontal and high -voltage sec- 
tions of this year's RCA sets and 
those of 1965. In the CTC16X 
chassis, the 1V2 focus rectifier has 
been replaced by a 2AV2, and the 
high -voltage rectifier has been 
changed to a 3CA3. The substitu- 
tion of these new tubes makes it un- 
necessary to use filament -dropping 
resistors. 

The horizontal -regulator circuit 
shown in Fig. 15 is the biggest news 
from Sylvania. It is found in their 
D03 chassis; Chassis DOl and D02 
have circuits similar to last year's. 
When the positive pulse from the 
flyback transformer is reduced, con- 
duction of the regulator triode is 

also reduced. The plate voltage on 
the regulator tube rises and causes 
the horizontal -output tube to con- 
duct harder. The neon tube in the 
cathode circuit of the horizontal 

FROM VERTICAL 

OUTPUT CATHODE 

FROM 

HORIZ 
OSC 

HORIZ 
BIAS 

POSITIVE PULSE 

FROM FLYBACK 

100K 

385V 

385V 

10K 

10W 

Fig. 14. Motorola TS914 uses sweep regulation instead of high -voltage regulator 
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Fig. 15. Sylvania has triode section of a 

regulator provides a reference volt- 
age to maintain a constant output 
even with changes in line voltage. 

The horizontal -output and high - 
voltage stages used in Zenith receiv- 
ers haven't undergone any changes 
for the new model year. 

Pincushion Circuits 

All manufacturers offering rec- 
tangular picture tubes have incor- 
porated a circuit to correct for pin - 
cushioning at the top, bottom, and 
sides of the raster. The exact pro- 
cedure depends on the manufac- 
turer. Briefly, here are some of the 
methods you'll find being used. 

Admiral doesn't use a pincushion 
corrector tube. Instead, a horizontal 
pulse is applied to a correction trans- 
former and a current injected in 

series with the vertical -yoke coils 
to prevent distortion of the hori- 

6CL8A operating as horizontal regulator. 

zontal lines at the top and bottom 
of the screen. Correction to the 
horizontal yoke coils prevents added 
distortion at the raster edges. 

Magnavox uses a 12AX7 as its 
pincushion amplifier. Pulses 180° 
out of phase are applied to the grids 
of the triode sections of this tube, 
as can be seen in Fig. 16. The bias 
is such that the tube conducts only 
on the positive half -cycles of the 
grid waveform. The horizontal sig- 
nal is coupled from one side of the 
horizontal yoke windings to the 
grid of the first section and the cath- 
ode of the second section of the 
12AX7. The resultant output sig- 
nal shown in Fig. 16 applies maxi- 
mum correction voltage when the 
vertical sweep is at the top and bot- 
tom of the screen. 

Basically, the pincushion circuit 
in Motorola's TS914 chassis is un - 

PINCUSHION AMP 

12AX7 

o --- 

FROM 
VERTICAL 
OUTPUT 

HORIZ 
INPUT 

PC 
AMP 

RESULTING 
SIGNAL 

WINDING 
ON V.O. T. 

Fig. 16. Magnavox method of obtaining pincushion correction for rectangular tube. 

changed from last year. The tube 
has been replaced by a transistor, 
but operation is basically the same. 

The circuit used in Philco receiv- 
ers is essentially the same as that 
described for Admiral. Setchell- 
Carlson uses a 6GK6 as a pincushion 
corrector tube. Sylvania has a 
6GH8A serving this purpose. RCA 
has eliminated the adjustable side 
pincushioning control; it is replaced 
by fixed -value components in the 
CTC17X, but otherwise the opera- 
tion is the same as in the CTC17. 
Zenith's pincushion circuit was de- 
scribed in detail in the May 1965 
PF REPORTER. 

Power Supplies 

This year's low -voltage power - 
supply circuits are much the same as 
those used in earlier years. In prac- 
tically all 1966 lines, you will find 
either two silicon rectifiers con- 
nected in a fullwave or halfwave 
voltage -doubler arrangement or four 
silicons operating in a bridge -recti- 
fier network. Sylvania's D03 chassis 
was designed using tubes that oper- 
ate from a lowered B+ voltage; 
the output of the low -voltage recti- 
fier in these sets is only 270 volts. 

Automatic degaussing is incor- 
porated in practically all the new 
models, regardless of the manufac- 
turer. Degaussing methods were de- 
scribed in the September 1965 PF 
REPORTER. 

Conclusion 

Many of the circuits used in 1966 
color receivers will be familiar; other 
circuits have only minor changes. 
Still others have undergone a major 
overhaul, and there are a few that 
are being used for the first time. 

Color servicing is going to snow- 
ball in the not -too -distant future. 
The best way to be sure that you get 
your share of this increased business 
is to be prepared to service the 
sets more quickly. One of the ne- 
cessities in preparing yourself is 
to keep abreast of changes as they 
occur. By doing this, you won't be 
in the dark when asked to service a 
new chassis for the first time. 

That's the picture for 1966-but 
we'll be back again next year to 
report the changes that are now on 
the drawing boards. 
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Sarkes Tarzian, Inc., largest manufacturer of 
TV and FM tuners, offers unexcelled tuner 
overhaul and factory -supervised repair service. 
Completely -equipped and conveniently - 
located Service Centers offer fast, dependable 
and factory -supervised repair service on all 

makes and models. Centers are staffed by well - 

trained technicians, assisted by engineering 
personnel. 

Tarzian-made tuners received cne day will 

be repaired and shipped out the next. More 
time may be required on other makes. Every 
channel-not just the channels existing in any 
given area-is checked and re -aligned per orig- 

TUNER SERVICE NI CORPORATION 

(Factory -supervised tuner service authorized 
by Sarkes Tarzian, Inc.) 

547-49 Tonnele Avenue, Jersey City. N.J. 
Tel : 201-792-3730 

final specifications. Exclusive cleaning method 
makes the tuner look-as well as operate- 
like new. 

Cost, including ALL labor and parts (except 
tubes) is only $9.50 and $15 for UV combina- 
tions. No additional charge. No hidden costs. 
Too, you get a full, 12 -month warranty against 
defective workmanship and parts failure due 
to normal usage. 

Always send TV make, chassis and Model 
number with faulty tuner. Check with your 
local distributor for Sarkes Tarzian replace- 
ment tuners, parts or repair service. Or, use the 
address nearest you for fast, factory -supervised 
repair service. 

SARKES 1/ TARZIAN 

TUNER SERVICE DIVISION 

537 S. Walnut Street, Bloomington, Indiana 
Tel: 812-332-6055 

WEST -10654 Magnolia Blvd., N. Hollywood, Calif. 
Tel : 213-769-2720 

MANUFACTURERS OF TUNERS, SEMICONDUCTORS, MR TRIMMERS, FM RADIOS, AM -FM RADIOS, AUDIO TAPE and BROADCAST EQUIPMENT 
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you can make more money. 

Overall Alignment in Color Receivers 
You should know these points before 
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1,863 reasons why Sprague Twist -Lok Capacitors 

help you to protect your reputation 
When you fool around with makeshift or "fits -all" 
capacitor replacements by substituting sizes and 
ratings, you leave yourself wide open for criticism 
of your work, you risk your reputation, and you 
stand to lose customers. With so much at stake, it 

just doesn't pay to use makeshifts when it's so 
easy to get exact replacement capacitors from your 
Sprague distributor. 

With 1,863 different Sprague Twist -Lok Capacitors 
as standard catalog items, and more being added reg- 

ularly, Sprague gives you the world's most complete 
selection of exact replacements. 

We don't have to tell you that it's easier to 
service with exact replacements. And we don't 
have to tell you that it's better, too. When sets are 
designed, specific capacitance values are used for 
peak operation, so it takes exact replacements to 
restore original set performance. 

And who better than Sprague knows which 
values and sizes are needed in the replacement 
market? Sprague, the world's largest component 
manufacturer, has the most complete specification 
file on original set requirements. That's why you're 
always right when you work with Sprague Twist -Lok 
exact replacements! 

GET YOUR COPY of Sprague's comprehensive Electrolytic Capa- 
citor Replacement Manual K-107 from your Sprague Distributor. 
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HAVE YOU TRIED KWIKETTE* CONNECTORS? 
Not just another wire spring connector! Copperweld wire inner i i' / . core, a layer of flux, and an outer coating of solder . . . all 
you supplyis heat! Now being packed with Sprague Atom® 

Snip Slip on Apply Capacitors at no extra cost to you! See your distributor! 
Lead KWIKETTE Heat ,..o.,a. 

SPRAGUE® 
THE MARK OF RELIABILITY 

65-5106 RI 
WORLD'S LARGEST MANUFACTURER OF CAPACITORS 
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ATR MODEL 707N 

A.C. HOUSEHOLD ELEC- 
TRICITY Anywhere .. . 

in your own car, boat 
or plane! 
Operates Standard A.C. 

Portable TV Sets 
Record Players 

Small Taoe Recorders 
Dictating Machines 
Small Radios 
Electric Shavers 
Heating Pads, etc. 

'Additional Models 
Available 

Golden Line 
FREQUENCY -STABLE 

INVERTER * 
This ATR 12T-RME-1 
INVERTER with auto- 
matic a Hy controlled 
"Frequency - Stability" 
will deliver 110 -volt 
A. C. 60 cycle power 
for all popular make 
11" to 13" portable 

TV Sets. 

12 T-RME-1 (12V D. C.) 
Rated: 140 watts max. 
Shipping Wght., 14 lbs. 
Dealer $2916 Net 
Price, 

UNIVERSAL 
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A. C. Household Electricity 
Anywhere . .. in your own 
car, boat, or plane! 

Tape Recorders TV Sets 
Dictating Machines Radios 
Public Address Systems 

Electric Shavers Record Players Food Mistn and 
Emergency Lighting. NET 

12U -RHG (12 V.1 150 to 175 W.Shp.Wt.271bs. 573.00 
28U -RHG (28 V.) 150 to 175 W. Shp. Wt. 27lbs. 587.50 

Auto Plug-in Home -type Portable 

BATTERY 

CHARGERS 
NO INSTALLATION ... PLUG INTO 
CIGARETTE LIGHTER RECEPTACLE! 

Keeps car battery fully charged in 
your own garage! Needed more 
now than ever before-makes 
motor starting easy; Operates di- 

rectly from standard 110 volts A.C.current. 
612CA4 (4 amp.) 6/12 V. Shp. Wt. 6 lbs. NET $19.46 
612CÁ6 (6 amp.) 6 /12 V. Shp. Wt 8 lbs, NET $22.46 
612CA10 (10 ams.)6/12 V, Shp. Wt, 101óS. NET $27.71 

HAND WIRED- 
NO PRINTED 
CIRCUITRY 

ATR ALL -TRANSISTOR 
ULTRA COMPACT 

UNIVERSAL MODEL 707 

itcutzlits 
IN DASH... 
UNDER DASH... 

Complete with variable tone control . R. F. stage 
. Builtin speaker ... and External speaker tack 

$2597 Dealer L Net 

ATR "A" Battery 

ELIMINATOR 
For Demonstrating and 
Testing Auto Radios- 

TRANSISTOR or VIBRATOR 
OPERATED! 

Designed for testing D.C. 
Electrical Apparatus on Reg- 
ular A.C. Lines. 

MAY ALSO BE USED AS A BATTERY CHARGER 
MODEL 610C-ELIF ... 6 volts at 10 amps. or 12 volts 

at 6 amps. Shipping weight 22 lbs. 

USER NET PRICE $5500 

ATR 
AUTO RADIO and 
COMMUNICATION 

LONGER -LIFE 

VIBRATORS 
"The Best by Test!" 

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR OR 
WRITE FACTORY FOR LITERATURE & DEALER PRICES 

ATR ELECTRONICS, INC. 
QQuality Products Since 1931 

Stp Paul, Minnesota 55101 -U S.A. 
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Letters to 
the Editor 

Dear Editor: 
I've never written an editor before, 

so I thought it was about time I did, to 
let you know how much I appreciate 
everything you are doing to help us 
guys who try to turn out a good job 
on every piece of equipment that comes 
into the shop. It sure beats me how 
the men who write your articles can so 
expertly arrive at the cause of a TV 
ailment and immediately correct it. I 

really have to dig in to find most of 
my solutions to TV problems. 

I just thought I'd tell you for myself 
and the rest of the guys I know: We 
really appreciate what you do for us 
in PF REPORTER and in answering our 
letters for help. I can't understand how 
The Troubleshooter keeps so much 
knowledge in his head. . . . Well, I'd 
better stop; I see the old RCA that is 

my headache for today is beginning to 
act up again. Thanks. 

NAME WITHHELD 
City Withheld, Too. 

Thanks to you, N. W. There really 
isn't any secret to the rapid trouble- 
shooting you read about in PF REPORTER 

articles: it's quicker to read about it 
than it is to run down the trouble. How- 
ever, the successes of The Trouble- 
shooter and any other competent tech- 
nician are the result of these rules: (I) 
Learn to understand the fundamentals 
of circuit operation; (2) Learn to recog- 
nize the locality of a trouble from its 

"Could you use a promising tech- 
nician? I promise anything!" 

. It's easy 
to see... 
the tremendous 

plus value in 

antenna specialists' 

EMERGENCY MOBILE 
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today! 
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the :z2 antenna 
specialists co. 
12435 Euclid Ave., Cleveland, Ohio 44106 
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64-14 Woodside Ave., W1377 
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symptom; (3) Have the proper equip- 
ment and know how to use it; (4) Use 
logical, step-by-step servicing procedures 
instead of haphazard hit-or-miss testing. 
Those four points will make a tough - 
dog expert out of any technician. If they 
require extra study, better take the time 
to do it. Electronic gear is getting more 
complex, not simpler; there's no time to 
waste. Ed. 

Dear Editor: 
In the August 1965 issue, The Trou- 

bleshooter should have advised Mr. 
Waters (page 64) to modify the circuit 
by merely clipping out the 220 -ohm re- 
sistor. The transistors will bias them- 
selves and work perfectly. We have had 
to do this to all first -run Bendix 2TBO, 
3TBD, and 3TBO models (covered in 
the PHOTOFACT AR -19 Auto Radio 
Manual) . 

WEBSTER H. FOULON 
Cheney, Wash. 

As The Troubleshooter pointed out, 
Bendix modified the circuit themselves 
to overcome the problem. However, we 
see nothing to prevent using your meth- 
od, except possible shortening of tran- 
sistor life by altered biasing.-Ed. 

Dear Editor: 
In your July 1965 issue, Jack Beever's 

article on "Phasing Multiple Antenna 
Systems" (page 24) suggests the use of 
a hybrid splitter mixer. Would you 
please explain what this is? Is there a 
way to avoid the 3.5 -db loss in these 
splitters, which wastes signal we need 
in our installation? 

L. LATOUR MURPHY 
Tacoma, Wash. 

50009 Room 

"Hey, Sarge, the TV is on the blink. 
How about having one of the boys 

arrest a repair guy?" 

Author Beever answers this and other 
letters: Your problem with the 3.5 -db 
"loss" is one which has puzzled many 
men. The primary use of such splitters, 
as indicated by the name, is as RF 
power splitters, and their specs refer 
to them as such. 

If you split (divide). a given power 
in half, each half you get will be 3 db 
less than the original amount. This, in 
effect, says that under these circum- 
stances you have no loss; it's just like 
changing a half dollar into quarters- 
you still have 50 cents. 

Consider the splitter as a transformer 
with one primary and two secondaries. 
If you put one watt into the primary, 
you can get one-half watt at each 
secondary, less the small transformer 
losses. But these devices work both 
ways. If you put a half -watt into each 
of the secondaries, you can draw a 
watt from the primary, so long as the 
currents are in phase. 

This is exactly what a hybrid splitter 
is, just a fancy variety of two -secondary 
transform. The extra .5 db is the real 
loss, and this is the maximum loss of 
the worst sample at its worst frequency. 
They really average only about 3.2 -db 
splitting loss. 

In actual practice, if you stack a pair 
of antennas with hybrid splitters, and 
the antennas are evenly illuminated, 
both getting the same signal, you will 
see very close to twice the power of 
one-a 3 -db increase. This is not twice 
the voltage; it's only about 1.4 times 
the voltage. Twice voltage is four times 
power, and you couldn't get four times 
the power of one antenna from two an- 
tennas-it ain't natural!-I.B. 

TECHNICIAN'S HOLIDAY 

I worked all day 

to fix each set; 

Was bushed 

and I'm not jokin'. 

Sat down that night 

to watch TV, 

And found 

MY set was broken! 

-Phyllis Barlog 

ONLY 
SENCORE 

EQUIPMENT WILL TAKE 
THIS PUNISHMENT 

The boss didn't believe us, so we borrowed his new Cadillac and came to a dead 
stop on top of one of the new all steel Sencore cases ... and without an ounce 
of damage. We wanted to prove once and for all that only Sencore was rugged 
enough for constant field use. We doubted that you would run over your new 
Mighty Mite tube tester, CRT checker, solid state color generator, or any of the 
other fine Sencore time saving testers but we do know that you toss them around 
plenty ... all day long. This requires all steel construction. Only Sencore has a 
complete line of all steel ruggedized testers. Wood and fabric just aren't good 
enough for today's technician on the go. That's why Sencore is the World's leaders 
in portable testers. 

S E IV C O F= E_ 426 WESTGATE ADDISON, ILLINOIS 
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NEW from PflVca 
BOOSTER -COUPLER 
Model No. 65-1 List $29.95 

ALL FINCO PRODUCTS 
ARE ENGINEERED FOR "COLOR" 

UHF CONVERTERS 
Model U -Vert 300 List $39.95 

Model U -Vert 200 List $26.90 

Model U -Vert 100 List $19.95 

The BOOSTER -COUPLER 
"for Deluxe Home and Commercial Use" 

Two tube, 4 set VHF -TV or (FM) Distribution Amplifier 
for home and small commercial distribution systems 
... with low loss'splitters (FINCO 3001 or 3003) 
can feed 16 or more sets, depending on signal level 
and line length losses. FEATURES: 

On -Off Switch 
AC convenience receptacle 
Ventilated perforated steel cabinet 6%6" x 3'/16" x 39/16" 

Metal enclosed to eliminate shock hazard 
Easy access for tube servicing 
Convenient, easy mounting ... bracket 
and screws supplied 
UL listed AC cord 
117 Volts, 60 cycles 
Attractive appearance with rugged commercial 
construction 
No strip terminals 
Minimum "snow" (very low noise figure) 
100% test for all electronic characteristics 

Atlanta 
Fort Worth 
Kansas City 
Chicago 
Cleveland 
Detroit 

The CONVERTERS 
"That challenge all competition" 

FEATURES: 

Drift free fine tuning 

Post conversion signal amplification 

Solid state chassis - shockproof 

Convenient AC outlet on converter 

Exact input-output impedance match 

Lighted dial tuning 

Full color and black -white signal conversion 

High gain - low noise 

Conforms to FCC radiation specifications 

Easy installation - UL approved 

Instant warm-up - Operates at Channel 5 or 6 

A model for every reception area 

Write for beautiful color brochures -Numbers 20-338 and 20-377 

THE FINNEY COMPANY 
34 West Interstate Street Bedford, Ohio 44014 Dept. 310 

New York 
Pittsburgh 

San Francisco 
Los Angeles 

Boston 
Albany 
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The Electronic Scanner 

news of the servicing industry 

Bedside Manner 

A few years ago, Charles Golenpaul, vice president of 
Aerovox Corporation spoke before the Philadelphia Service 
Men's Association about "bedside manners." Drawing an an- 
alogy to the doctor who comes into the home to examine a 
patient, diagnose his ills, and effect a cure, Mr. Golenpaul 
pointed out that "bedside manner" was a highly important 
part of the cure because it gave the patient confidence in the 
doctor and therefore in getting well. 

Much the same was true for the television repairman then, 
and it remains so today. Personal appearance and personal 
mannerisms go a very long way toward building a business. It 
should be too obvious to bear repeating here, but the fact 
remains that there are hundreds, if not thousands, of TV 
servicemen who just never get a grip on the idea. 

Says the Aerovox executive: "Oh, I don't imagine there are 
very many around in really dirty clothes spouting uncouth 
language and insulting the patient's (customer's) intelligence 
with a cryptic and unexplained 'it's gotta go to the shop' and 
similar statements. People have become a little too sophisti- 
cated for that kind of line. 

"But, TV servicing is a competitive business, and too few 
servicemen realize the sales value, the promotional effect, of 
that extra measure of effort. A thing as simple as a neat, clean, 
and crisp uniform can make a world of difference-makes you 
look like a professional, and that makes the customer think of 
you as a professional. And if you're any kind of a real service- 
man, you can diagnose the problem on the spot-at least 
nearly enough to give the customer a simple explanation of 
what's probably wrong and why that particular problem must 
be attended to in the shop. (And for gosh sakes, stop and think 
about how you talk to people; if you're not sure you use fairly 
decent grammar and the like, check into a local adult education 
class for speech improvement. After all, you're in a business 
that demands you talk to people every day. Do you want to 
sound like a clown? Will those people stay customers for long 
if you do?) And another thought on explaining circuit prob- 
lems and failures to people: Try to keep it at a level they'll 
understand, but don't worry if it goes a little over their heads. 
People like to be flattered, and most are when you imply a 
little more knowledge than they really have. 

"So give a little thought to your bedside manner. It can in- 
clude a lot of things I've not touched on here, but your imagina- 
tion and good sense will point them out to you. Remember the 
old adage about word of mouth being the best advertising? 
Well, customer confidence based on a good bedside manner is 

the best way to create word-of-mouth advertising." 

Color -TV News 

Production of color television receivers so far this year is 

nearly double that of the same period in 1964, while output 
of black -and -white sets remained just about at last year's 
level. 

An expansion program at RCA is designed to more than 
double RCA's color -TV production capacity within two years. 
"This $50 -million expenditure is being made in response to 
the explosive increase in consumer demand which has made 
color television the fastest growing industry in the world to- 
day. Approximately 2000 new jobs will be created at RCA's 
color TV plants." 

An RCA executive predicts that annual color receiver 
sales will grow from more than 2.3 million sets in 1965 to 
well over 5 million sets in 1970, at which time color will have 
achieved at least a 40% saturation of the nation's television 
homes. Color will account for 25% of all TV sets sold in 1965, 
and the total dollar volume of color -set sales at the retail 

COMPLETE TUNER 

OVERHAUL 

COLOR TUNERS 

ALL MAKES 

ONE PRICE 

ALL LABOR 
AND PARTS 
(EXCEPT TUBES 
& TRANSISTORS)* 

GUARANTEED CQLOR 

ALIGNMENT - NO 

ADDITIONAL CHARGE 

TRANSISTOR 

Simply send us the defective tuner complete; include tujes, 
shield cover and any damaged parts with model nurr ber 
and complaint. Your tuner will be expertly overhau ed and 
returned promptly, performance restored, aligned to original 
standards and warranted for 90 days. 
UV combination tuner must be single chassis type; dismaitle 
tandem UHF and VHF tuners and send in the defective Jnit 
only. 
Exact Replacements are available for tuners unfit for over- 
haul. As low as $12.95 exchange. (Replacements are new or 
rebuilt.) 
And remember-for over a decade Castle has been the leader 
in this specialized field ... your assurance of the best in 

jV tuner overhauling. 

CASTLE 
TV TUNER SERVICE, INC. 

MAIN PLANT: 5701 N. Western Ave., Chicago 45, Illinois 

EAST: 41-90 Vernon Blvd., Long Island City 1, N.Y. 

*Major Parts are additional in Canada 
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®THE MOST 
7RÚ5 
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valuable gifts 
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A wide range of Firestone tires, 
nylon and rayon, tubed and tube- 
less for cars and trucks including 
snow tires. Full range of sizes. 
From 18 to 81 certificates. 

(Installation included) 

YOU GET 1 CERTIFICATE WITH EACH 25 RCA 

ENTERTAINMENT RECEIVING TUBES YOU PURCHASE! 

Now you can get RCA "Open Road to Value" certificates when you purchase RCA entertainment re- 
ceiving tubes from your participating RCA Tube Distributor. 

Redeem your "Open Road to Value" certificates at any of the thousands of local Firestone stores or 
franchised dealers for any of the many, many items listed in the RCA "Open Road" catalog. 

Choose from among 160 tires in 10 tire categories and more than 60 other premiums for the car, 
for the home, for sports, and for children. 

GET ON RCA'S "OPEN ROAD TO VALUE" TODAY. SEE YOUR PARTICIPATING RCA 
TUBE DISTRIBUTOR FOR THE "OPEN ROAD" CATALOG SHOWING ALL GIFTS AVAIL- 
ABLE IN EXCHANGE FOR RCA "OPEN ROAD TO VALUE" CERTIFICATES AT YOUR 
LOCAL FIRESTONE STORES OR FRANCHISED DEALERS. 



UNDERWOOD PORTABLE TYPEWRITER 
62 certilicyes 

Shown here are just 
a few of the fabulous 

'"OPEN ROAD 
TO VALUE" 
gifts available in the 

following categories: 
* Tires 
* Auto Accessories 
*Shock Absorbers 

and Spak Pluge 
* Auto Batteries 
* Gifts fo the He ne 
* Toys 
* Sporting Good 3 

* Wheel Goods 

SUNBEAM 

CORD LESS 

TOOT HBRUSI 
17 cert ficates 

SUNBEAM 

TEFLON COATED 

ELECTRIC 

Ft( PAN 

AUTO ROBE. 

with 0\.\ 

CARRYING 

CASE 

12 
certif cates 

SKIL /a" 
ELECTRIC DRILL 

16 certificates 

FIRESTONE 

FEATHERWEIGHT 

26" BICYCLE 
50 certificates 

'Prestone 

FIRESTONE and DELCO Batteries 
From 17 to 32 certificates 

(Installation included) 

FLYING TIGER PLANE 
5 certificates 

BIG MUSSY DOG 
4 certificates 

1 

SPALDING JIM TAYLOR F TOTBALL 
9 CertVica'es 

BABY ' IRST STEP DOLL 
16 certifica_es 

SUBURBANITE STA -01 WAGON 
20 certifica:es 

SEE YOUR PARTICIPATING RCA TUBE DISTRI3UTOR 
TODAY: BUY RCA RECEIVING TUBES AND FOLLOW 

RCA'S "OPEN ROAD TO VALUE' 

Electronic Componen:s and Dev ces, H37 son, N.J. 

The Most Trusted Name in Electronics 



Screw type slotted knob that is re- 
cessed in holder body and requires 
use of screwdriver to remove or 
insert it. 

Screw type knob designed for easy 
gripping, even with gloves. Has a 
"break -away" test prod hole in knob. 

BUSS Space Saver 

Panel Mounted Fuseholders 
Fuseholder only 1% inches long, extends just '>2 inch 

behind front of panel Takes .4 x 1 W1 inch fuses. Holder 
rated at 15 ampere for any voltage up to 250. 

Military type available to meet all requirements of 
MIL -F -19207A. 

Insist On 
Write for 

BUSS 
Bulletin SFH-10 

where the company is now producing black -and -white picture 
tubes. The expansion will create 700 new jobs. 

Part of Sylvania's program began several months ago at 
their color -tube plant in Seneca Falls, N.Y. At that time, 
150,000 square feet of additional manufacturing space was 
devoted to color -tube production. 

Sylvania is producing color tubes in three sizes, the 21" 
round 70°, 25" rectangular 90°, and the recently introduced 
19" rectangular 90° tube. All Sylvania color tubes use the 
rare earth phosphor. 

Color television CRT's manufactured in the United States 
today use a CBS Laboratories patent which covers the curved 
shadow mask. This patent is considered to cover the essential 
part of the modern color picture tube. The first licensee was 
Radio Corporation of America, which acquired the rights on 
November 30, 1964, to manufacture and sell tubes using the 
CBS invention. 

CBS Laboratories is now making its patent available to the 
industry both here and abroad. Agreements permitting three 
leading Japanese television manufacturers to produce the 
tube have been approved. They are Hitachi, Ltd., Tokyo Shi- 
baura Electric Co., Ltd., and Nippon Electric Co., Ltd. 

Mergers and Acquisitions 

PACE Communications Corp., Gardena, California, manu- 
facturer of Citizens -band two-way radios, has merged with 
WEMS, Inc., Hawthorne, California, supplier of welded elec- 
tronic circuit modules and systems. Under the merger agree- 
ment, PACE becomes a wholly -owned subsidiary of WEMS, 
and will continue to market their products under their name. 
The present product line includes base station, mobile, and 
portable 5 -watt radio equipment and accessories. 

Eby Sales of New York has acquired the physical assets of 
Excellez Electronics, Inc., manufacturers of terminal blocks 

BUSS: The Complete Line of Fuses and 
level will exceed that of black -and -white for the first time ever - rising to a record $1.2 billion. 

It appears that the supply of color picture tubes is the 
limiting factor in color -TV sales this year. On the strength 
of current demand, dealers probably would be able to sell 
anywhere from 300,000 to 500,000 more sets this year if 
enough tubes were available. 

At least two manufacturers will be including 21" rectangular 
color picture tubes in their 1966 line. 

A flat -faced, square -cornered 21" tube for Admiral Corpora- 
tion will be maunfactured by National Video Corporation. Sets 
incorporating this new tube will be shown to Admiral distribu- 
tors in December, with deliveries scheduled in the second 
quarter of 1966. In addition, Admiral is building a modern 
color -tube development and production center in Chicago. 
Pilot production of the newest -type 25" rectangular color tube 
will begin shortly. The plant is expected to have an annual 
production capacity of 600,000 tubes by the end of 1966. 

Pilot production of its 21" color picture tube began in 
October at Motorola, Inc. The tube went on the drawing board 
in January of this year, and for several months Motorola and 
Owens Illinois, Inc., supplier of glass for the tube, have been 
working together on the project. Volume production on the 
new picture tube is scheduled to start in March of 1966. with 
sets expected to be available in quantity to Motorola whole- 
sale distributors with introduction of the company's June line. 
The 21" rectangular tube will be produced in the $10 million 
color TV tube manufacturing plant, now nearing completion at 
Motorola's Franklin Park complex. 

Sylvania Electric Products, Inc. announced plans to in- 
crease its 1966 production of color picture tubes 100e,ß over 
the 1965 level by building a multimillion -dollar manufacturing 
facility in Ottawa, Ohio. The new plant will be a 158,000 - 
square -foot addition to the present 322,000 -square -foot plant. 

BUSS SHIELDED FUSEHOLDERS 

PREVENT 
RADIO 
FREQUENCY 
INTERFERENCE 

For use where fuse and fuseholder could pick up radio frequen- 
cy radiation which interferes with circuit containing fuseholder 
-or other nearby circuits. 

Fuseholder accomplishes both shielding and grounding. 

Available to take two sizes of fuses -1/4 x 11/4" and 1/q x 1" fuses. 

Meet all requirements of both MIL -I -6181D and MIL -F -19207A. 

Insist On 
BUSS For complete information 

write for 
BUSS Bulletin SF11-11 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis, Mo. 63107 
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VISUAL INDICATING FUSES 

BUSS 
SUB -MINIATURE 
FUSEHOLDER COMBINATION 

® 

uuu 
III 

_-e 
lllllI 

FUSE ONLY 
.270 x .250 
INCHES 

GMW FUSE 
and HWA 
FUSEHOLDER 

For space -tight applications. Fuse has window for 
inspection of element. Fuse may be used with or 
without holder. 

Fuse held tight in holder by beryllium copper con- 
tacts assuring low resistance. 

Holder can be used with or without knob. Knob 
makes holder water-proof from front of panel. 

Military type fuse FMO1 meets all requirements of 
MIL -F-23419. Military type holder FHN42W meets 
all military requirements of MIL -F -19207A. 

Insist On 
IUJSS Write for 

BUSS 
Bulletin SFB 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis, Mo. 63107 

recorder either plays the pictures directly through the scan 
converter to a TV receiver or is used to drive a lathe that 
cuts a master phonograph record. 

Exhibit Van Tours U. S. and Canada 
"Innovations in Technology" exhibit van has begun a 16,000 - 

mile tour across the U. S. and Canada. The van will travel 
from Southern California to the Northeast and Canada, to the 
Middle Atlantic states and the Southeast, and then to the 
Southwest and Middle West. 

The 8' x 13' x 50' "InnoVan," largest self-contained mobile 
technology exhibit ever constructed, will feature some 55 run- 
ning feet of exhibits and demonstrations of Texas Instruments 
products. Products on exhibit include digital and linear in- 
tegrated circuits, silicon and germanium transistors, diodes, 
rectifiers, SCR's, optoelectronic devices, recorder equipment, 
semiconductor test systems, pulse generators, A/D converters, 
controls, and metallurgical and clad -metal products. The air- 
conditioned exhibit room is equipped with conference area, 
radiotelephone, and a 35,000 -piece product literature library. 
In addition to its schedule of plant visits, the "Innovations in 
Technology" exhibit van will be open to the technical com- 
munity throughout the U.S. and Canada at sessions hosted by 
authorized TI distributors. 

More Service Clinics 
The number of SENCORE Service Clinics to be presented 

this fall has been doubled. These clinics for servicemen in- 
clude demonstrations with the SENCORE test equipment on 
a color -TV set and an FM- stereo receiver, and the engineers 
presenting the program will give helpful hints in servicing. Two 
station wagons will each be equipped with the test equipment, 
a color -TV set, an FM receiver, and two field engineers. Don 
Multerer and Don Nelson will cover the eastern half of the 
nation, and Jim Smith and Dick Reed the western half. 

Fuseholders of Unquestioned High Quality 
and barrier strips. Eby will now manufacture and sell the com- 
plete line of blocks and barrier strips at Jamaica, N.Y. 

TV Record -Playback System 

There is now a system for recording and viewing still 
pictures and sound on a television screen with an ordinary 
home tape machine or phonograph. The system. developed by 
Westinghouse Electric Corporation and called "Phonovid" 
displays the taped pictures on a conventional television re- 
ceiver. Or, in the exact way that hi-fi records are made, the 
taped pictures can be transferred to the grooves of a disc 
and played back from there. 

Some 1200 pictures, with accompanying voice and music, 
can be stored on a standard 7" reel (1200') of ordinary audio 
tape. On discs, 400 still pictures and sound can be put on the 
two sides of a standard 12" 33 1/3 -rpm record - called a 

Videodisc. The pictures can be line drawings, charts, printed 
text, or photographs. 

The complete "Phonovid" record -playback system was dem- 
ohstrated by Westinghouse recently. As it was used in the 
demonstration, the system consists of four components: a slow - 
scan television camera for picking up the pictures; an audio 
tape machine for recording pictures and sound; a converter 
to turn the taped pictures into standard television signals; and 
a conventional television receiver to display the pictures and 
reproduce the sound. To store the pictures and sound on a 

phonograph record instead of tape, a standard 33 1/3 -rpm 
turntable and long -play recorder are used. 

The key to the recording of "Phonovid" pictures lies in the 
slow -scan TV camera. The camera uses a special television 
pickup tube, a type of vidicon that can store an image as an 
electrical charge for several minutes. A shutter snaps the 
pictures similar to the way an ordinary camera snaps photo- 
graphs. An electron beam in the camera tube reads out the 
stored picture and passes it along as electrical signals to the 
tape machine, where it is magnetically recorded. The tape 

sma 
dimensi 

For protection of all types of electronic and electric devices 

The complete line of BUSS and "TRON Family" 
fuses includes quick -acting, slow -blowing, signal or 
visual indicating fuses in sizes from 1/500 amperes up. 

All standard items are easily obtained through your 
BUSS distributor, but if you don't find what you 
want get in touch with us. 

Write for 
BUSS 

Bulletin SFB 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis, Mo. 63107 
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MAKE THIS A 
e 4D: Jr 11E9 

HOLIDAY SEASON 
with valuable premiums and G -E tubes 

CCOLOR TV 

COMPONENTS 

Look at these valuable premiums . . . there's 
something for everyone on your Christmas 

gift list . . . and they're all available with 
purchases from General Electric's line of receiving tubes, the line with more 
tubes for color TV applications. Make this a real color -filled holiday-stock up 

on G -E color components and earn brand name merchandise for your family, 

friends, or yourself. Ask your G -E Distributor'`. Premiums available from 

October 21 through December 15. Distributor Sales, Owensboro, Kentucky 285-08 

'Premiums available at option of your G -E Tube Distributor. 

#41r:f, 

WHITE DRESS SHIRT 

Pima cotton oxford 
man's dress shirt with 
precision needle tailor- 
ing. Popular button- 
down collar with box - 
pleat back. Sanforized. 
White only, in neck sizes 
14 to 17, sleeves 32 to 
35. 

Order ETR-4329 

BATES TABLECLOTH & NAPKINS 

Perfect for the lady of the house. Set 
includes one 52" x 52" tablecloth in 
100% cotton with four matching napkins 
of pure Irish linen. Completely washable. 
Specify choice of orange/brown with 
orange napkins, brown/green with gold 
napkins, or blue/green with turquoise 
napkins. 

Order ETR-4323 



STRUCTO AUTO TRANSPORT 

All -metal toy auto transport, multi- 
colored with two metal cars. Ramp 

extends for loading. Length 211/4" 

Order ETR-4327 

RONSON BUTANE TORCH 

Lightweight, easy -to -handle 
torch has many household and 

hobby uses. Adjusts from pin- 
point to blowtorch flame. Com- 
plete with large -size Ronson 
multi -fill fuel container. 

What lady wouldn't appreciate this. Set 

includes 3 oz. Nuage Parfume spray mist 
plus 1 dram flaconette of Parfum de Bain 
bath scent. Matched fragrance set comes 
gift boxed. 

TIMEX WATCH 

Regular size man's watch 
with chrome plated bezel, 
sweep second hand, radio - 
lite dial. Features Timex 
unbreakable mainspring; 
is shock resistant, gift 
boxed. 

Order ETR-4333 

G -E CHRISTMAS LIGHT SET 

Your choice of either 10 -lamp multiple 
indoor set or 15 -lamp outdoor set. Both 

sets feature all -green, extra -durable 
sockets and cords. Use season after 
season. 

Order ETR-4334 (Indoor), 
ETR-4335 (Outdoor) 

PILE LINED JACKET 

Stylish year-round 
Cougar jacket in 100% 
cotton poplin with 
100% Orlon pile lining. 
Completely wash 'n 
wear, full zipper front, 
two slash pockets. Beige 
only in sizes 36, 38, 40, 
42, 44, 46. 

Order ETR-4330 

MEN'S STRETCH HOSE 

Three pairs 100% nylon 
stretch hose, one each 
of black, cordovan, and 
navy. Fits sizes 10-13. 
Available either Regular 
or Calf -length. 

Order ETR-4325 
(Regular) 

ETR-4324 (Calf -length) 

Order ETR-4326 

Famous Hawkeye Instamatic F® outfit 
comes complete with camera with wrist 
strap, 1 Kodapak cartridge, 4 AG -1 flash- 
bulbs, 2 AAA -size batteries, flashguard, 
and instruction book. 

Order ETR-4332 

+. sar t cam! 

GE CLOCK RADIO 

Popular G -E AM clock radio features 
famous Snooz-Alarm® and Muted Slumber 
Switch. Handsome white cabinet; 4" Dyna- 

power speaker; built-in ferrite rod antenna; 
drift compensation and automatic volume 
control. 

ELECTRI 



WI 
LL COLOR 

SPECTACULAR 
Know how many color TV sets will be sold before the end of the 
year? Close to 2 million! There's no telling how many more will 
be sold during 1966. But the figure will be way up in the millions 
-and we'd like every single one of those sets to be hooked -up 
to a new Winegard made -for -color antenna. Impossible? Maybe. 
But we're sure going to try. And here's how we plan to do it. 
We're going to tell more people than ever before (and more often 
than ever before) that they do need a special antenna for color 
TV reception. Then we're going to tell them how very special 
Winegard made -for -color antennas are . . . 

.34 They effectively reduce snow, ghosts and distortion in all recep- 
tion areas-metropolitan, suburban and deep fringe! 

*They make color TV brighter, sharper and more brilliantly alive! 

*They make all -channel black & white reception better than ever! 

At And they make expensive new color sets (black & white sets, too) " worth every penny! 

We're going to tell them on television, in magazines and via in- 
store merchandising aids. And the nice thing about advertising 
is, if you have an outstanding product, a truthful story and sen- 
sible prices-and if you tell people often enough, they'll buy. We 
call it our Fall Color Spectacular. Winegard dealers will call it the 
best thing that ever happened to antenna and accessory sales. 
Better call your Winegard distributor or write for complete infor- 
mation about Winegard's Fall Color Spectacular. It's here now! 

Spectacular WINEGARD Made -For -Color 
TV Commercials ...thousands of them! 
Winegard has actually scheduled more than 2,000 minute and 
30 -second commercials to run before the end of the year. They'll 
be seen from coast to coast and in color as well as black & white. 
And here's the best part. They're more than commercials. 
They're station testimonials! That's right. Station engineers 
throughout the country have tested Winegard made -for -color 
antennas and found them to be everything we say they are and 
more. Wait 'til color TV prospects (and owners) hear these com- 
mercials. And they'll start hearing them in October! 

Spectacular WINEGARD Made -For -Color 
Ads in * LIFE * PARADE * SUNSET 
They're the powerful, hard -selling publications that are read, 
believed and used as a buyers' guide by families (more than 6 
million of them) now in the market for color television sets. 
They're your prospects and they'll soon read about Winegard 
made -for -color antennas ... believe in them ... and buy! 
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MADEFOR-COLOR ANTENNAS 

CT -80 

WINEGARD COLORTRON 
... for the best VHF reception 
in color and black & white 

WINEGARD CHROMA -TEL 
... for the best all -band 

reception (UHF, VHF & FM 
color and black & white 

Provides full size power in a half size all band antenna. Exclu 

sive Chroma Lens Director System intermixes VHF and UHF 

directors on the same linear plane without sacrificing perform 
ance. Impedence Correlators (special phasing wires that auto 
matically increase the impedence of Chroma Tel's elements to 
300 ohms) are placed only 53/4" apart instead of the usual 10" 
to 14". The result? Half the bulk, half the wind loading, half the 
storage space; half the truck space, and half the weight of all 
other all -band antennas and at a much lower price And, of 
course, it's Gold Vinylized to triple antenna life, and factory pre 
assembled. 
Model CT -90 $37.50 Model CT -80 $27.50 Model CT40 $17.50 

Incorporates Winegard's patented Eloctro Lens Director System 
for maximum power and selectivity. Features uniform frequency 
response; extremely high gain, high front toback ratio; and 
pinpoint directivity. VSWR 1.5:1 or better. Balanced design 
Colortrons are engineered for maximum strength and minimum 
weight and wind loading. They're easier to put up -and they stay 
up longer. Gold Anodized to triple antenna life and factory pre - 

assembled. 

Model C-44 
$64.95 

Model C-42 
$34.95 

Model C-43 
$51.90 

Model C-41 
$24.95 

C-43 

No wonder Winegard 
dealers are selling more 
Made -For -Color antennas. 

ANTENNA SYSTEMS 3000 KIRKWOOD, BURLINGTON, IOWA 



Tips for Technìcians f 

Meet a new kind of Capacitor 

40 

-30°C -20°C -10°C 0°C +10°C +20°C 
LOW TEMPERATURE CHARACTERISTICS 

Standard MTA Values Available 

Case Size Volts WVDC MFD 

D 5/16" x 3/4' 3 to 50 60-8 

E 3/e" x 1" 3 to 50 175-20 

F 1/2" x 13/a" 3 to 50 600-80 

Once in a while something new comes along that 
seems almost too good to be true. We've just come 
up with one of these. It's the Mallory MTA molded 
electrolytic capacitor. And it not only has good 
quality and good performance but its price is so low 
that it doesn't seem possible it could be made by a 
reputable U. S. manufacturer. But it's made by 
Mallory in our new Glasgow, Kentucky plant. So you 
know you can rely on it for famous Mallory quality. 

What makes it unusual is a different kind of con- 
struction, worked out by Mallory capacitor special- 
ists. Its moisture -proof plastic case is molded in one 
piece around the capacitor element. There are no 
seals or gaskets. Moisture can't get in, electrolyte 
can't leak out-no matter how much mechanical 
abuse and thermal cycling you give it. 

The result: life, reliability, and temperature stability 
are far superior to cardboard case capacitors and 
other plastic -case types. Consistently better than 
imported types. And even better than many metal 
case tubular capacitors which cost one-third more ! 
Look at the temperature stability test chart, for 
instance. This is excellent performance for a low- 
cost miniature electrolytic. So good, in fact, that we 
have now rated the MTA for -30°C to +85°C. 

As for reliability, here are some figures from our 
test lab that should reassure anyone who worries 
about consistent quality (and who doesn't?). In over 
one million piece -hours of life test at 85°C, there 
hasn't been a single failure. At 65°C, we've had only 
one failure in 2 j million piece -hours. 

You'll recognize the MTA by its bright white plastic 
case. Your Mallory distributor has them in stock 
for your use in replacement work and in experi- 
mental circuits, in handy two -pack blister cards. 
Mallory Distributor Products Company, a division 
of P. R. Mallory & Co. Inc., P. 0. Box 1558, Indi- 
anapolis, Indiana 46206. 
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New design for color 
... and all other! 

QUICK -CHECKS 
MORE COLOR 
TV TUBES 
WITH 
Gm* ACCURACY 

*Makes test under actual T set -operating conditions 

UV 
-D&K model 707 

YNAMIC MUTUAL CONDUCTANCE 
TUBE TESTER with obsolescence protection 

Tests: 
New and old TV and 
Radio Tubes. Tests 
Nuvistors, Novars, 
10 -pin tubes, 12 -pin 
Compactrons, European 
Hi-Fi tubes, Voltage 
Regulators, and Most 
Industrial types. 

You're always ahead with B&K. The new "707" gives you the famous B&K 
professional tube -testing speed and efficiency-plus the ability to test more 
color TV tubes with Gm* accuracy. 

Provides multiple -socket section to quick -check most of the TV and radio 
tube types the true dynamic mutual conductance way*-plus simplified switch 
section to check other tube types in Dyna-Jet emission circuit. Also includes 
provision for future new sockets. 

You can quickly check all the tubes in the set, detect hard -to -locate weak 
tubes that need replacement . .. sell more tubes, save call-backs, and make 
more profit. Makes test. under set -operating conditions. Checks each section of 
multi -section tubes separately. Checks for all shorts, grid emission, leakage, and 
gas. Makes quick "life" test. Exclusive adjustable grid emission test provides 
sensitivity to over 100 megohms. Quickly pays for itself. Net, $18995 

NEW TUBE INFORMATION SERVICE 
Keep your tube tester up-to-date. 
Subscribe now to tube information 
service, available every 3 months. 

See your B&K Distributor or Write for Catalog AP22-R 

B & K MANUFACTURING CO. 
DIVISION OF DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO, ILL. 60613 

Export: Empire Exporters. 123 Grand St.. New York 13. U.S.A. 

Circle 14 on literature card 
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BEST ROUTE TO RELIABLE MEASUREMENTS 

GO WITH THE 
NEW GREEN LINE 

THIS WAY TO SMART NEW DESIGN 
THIS WAY TO ADVANCED HIGH PERFORMANCE 

MODEL 636 
AF SINE SQUARE GENERATOR - 
20 cps to 200 kc in four ranges. 
Less than 0.25% sine wave dis- 
tortion at 10 vrms into 600 ohms 
load. 

Kit: $45.95 Net Wired: $61.95 Net 

-Go REGULATE POWER SUPPLY 

Go with the new PRECISE Green Line. 
It's the scenic route for your test measurements- 
headed straight for value and accuracy. These unique 
instruments have color dynamic front panels fea- 
turing easy -on -the -eyes Green to aid readability and 
accuracy. New functional design and layout make 
operation fast and foolproof. Underneath, they're 
humming with sophisticated circuitry checked out for 
reliability. That's why, now more than ever, you'll find 
the going's smoothest with PRECISE test instruments. 
Go all the way with PRECISE scopes, VTVMs, power 
supplies, signal generators, tube testers, decade 
boxes and probes. 

MODEL 780 
CONTINUOUSLY VARIABLE REGU- 
LATED VOLTAGE SUPPLY - Regu- 
lated dc output from 0 to -400 v 

at 150 ma, and 0 to -150 v bias. 
Also provides unregulated ac. 
Meters for voltage 'and current. 
Wired: $99.95 Net 

MODEL 905 
VACUUM TUBE VOLTMETER - 
Comes with assembled dc/ac- 
ohms probe. Direct reading of p -p 

voltages. Separate ac low voltage 
scale. Low 0.5 vdc range for tran- 
sistor circuit measurements. 

Kit: $32.95 Net Wired: $49.95 Net 

FREE ! Tool Kit With Case 
Get this compact, convert- 
ible tool set free with your 
purchase of any PRECISE 
instrument (except probes 
and decade boxes). Included 
are nutdrivers, screwdrivers 
and a handy tote case. Avail- 
able only during our Green 
Line introduction. Supplies 
are limited, so make tracks 
to your PRECISE distributor 
and get this free gift now! 

PRECISE ELECTRONICS /Division of Designatronics, Inc. / Mineola, L.I., N Y. 

Circle 15 on literature card 
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EICO's complete new 
color TV lab for the pro 

Color TV servicing is a job for professionals-and Elco's new color TV test 
equipment is designed to their requirements. Professional service engi- 
neers can't afford to waste time on apparent set troubles caused by make- 
shift, inaccurate test signals, or on test equipment that is inherently 
difficult to use or incapable of fast, accurate determinations. Critical pro- 

fessionals know they can depend on EICO for accuracy, reliability, and 
laboratory standard performance. Moreover, EICO has now successfully 
reduced equipment size while improving performance, to permit conven- 
ient on -location servicing. No wonder the pros choose EICO! 

PROFESSIONAL PERFORMANCE IN COLOR TV TEST INSTRUMENTS/ 
(A) MODEL 380 SOLID STATE N.T.S.C. STANDARD COLOR SIGNAL & 

DOT -BAR GENERATOR (PAT. PEND.) Entirely unique in both providing 
completely standard 100% fully saturated N.T.S.C. color signals, including 
both chrominance and luminance signals exactly as specified, and in be- 

ing completely transistorized. Color burst is precisely gated and delayed 
according to N.T.S.C. standards, and phase angles are permanently estab- 
lished by taps on a linearly distributed delay line, so that no adjustments 
are ever required. Use of saturated transistor for switching and delay pro- 
vides square "clean" waveforms without significant overshoots or ringing 
for excellent signal definition. The design of the 380 is an absolute pro- 
tection against obsolescence, and assures the professional service engineer 
that apparent set trouble is not caused by a non-standard test signal. In 

addition to generating 11 different color signals, one at a time, for hue and 
demodulator adjustments, the Model 380 generates dots, crosshatch, hori- 
zontal lines, and vertical lines for convergence and linearity adjustments. 
Both video and RF outputs are provided, with gain controls. Three crystal - 
controlled oscillators are employed for color burst and color information, 
convergence and sync signals, and RF output on TV channel 3 no drift 
or waiting for warm-up. Entirely stable and inherently rugged by solid 
state design, the Model 380 is also outstandingly compact and weighs 
only 4 lbs. SIZE (HWD):8'/2 x 53/4 x 6% inches. Kit Wired $149.95 

(B) MODEL 369 TV -FM SWEEP & POST -INJECTION MARKER GENERATOR 

(CRYSTAL -CALIBRATED) For easiest, fastest visual alignment of color or 

B&W TV, and FM receiver RF & IF circuits. Five sweep ranges from 3-220 

mc and four marker ranges from 2-225 mc, plus a crystal marker oscillator 
that turns on when a crystal is plugged into the panel socket (4.5 mc 

crystal supplied for TV sound alignment). Controllable inductor sweep cir- 
cuit is purely electronic and has no mechanical parts to wear out. Retrace 
blanking, and a 3 -stage AGC circuit for a constant amplitude of the swept. 
signal even when the widest sweep width of 20 mc is used. With the 369, 
circuit response is not affected by markers and markers are not affected 
by traps in the circuit. Only the sweep signal is applied to the circuit under 
test. A demodulator cable picks up the output signal and feeds the demod- 
ulated signal to a mixer stage in the 369 where the markers are added, 
then the combined signal is led to a 'scope. Separate trace size and marker 
size controls can be used independently. SIZE (HWD): 8112 x 121/2 x 71/2 

inches. Kit $89.95. Wired $139.95. 

(C) MODEL 435 DC WIDEBAND 3" OSCILLOSCOPE You'll be able to com- 
plete many more color or B&W TV service calls on location if you can take 
your 'scope with you. EICO's 435 is really portable (1/2 the size of conven- 
tional 5" scopes) and fully equipped to do the job. Quality equal to or 
better than the finest 5" TV service scopes is achieved with a far sharper, 
brighter trace on a flat -face CRT. Direct -coupled, push-pull V amplifier, with 
4 -pos. frequency -compensated decade attenuator has no low frequency 
phase shift, and Is flat from DC-4.5mc (+1, -3db). Far more accurate 
p -p voltage measurements than ever before with a Zener diode -controlled 

square wave calibrating voltage, and an edge -lit calibration grid. Easier to 
use for TV servicing with pre-set TV -V and TV -H positions in addition to 4 
sweep ranges, automatic sync limiter and amplifier, and full retrace blank- 
ing. Amazingly easy to build because of professional interior packaging 
that has eliminated crowding and permits easy access to any component. 
SIZE (HWD): 81 x 5% x 12% inches. Kit $99.95. Wired $149.95. 

ONE MORE MATCHING INSTRUMENT EQUIPS YOU 
FOR FM STEREO SERVICING MODEL 342 FM MUL- 
TIPLEX SIGNAL GENERATOR. The EICO Model 342 
is a compact, efficient instrument essential for test 
or alignment of the multiplex circuits of FM Multi- 
plex Stereo tuners, receivers, and radios. FM Stereo 
is a field as fast-growing as color TV, and a multi- 
plex generator is an absolute must for getting a 

share of the increasingly important and profitable 
service business. The circuitry of the Model 342 is 
of the design lab quality needed for restoring orig- 
inal performance quality to the costliest equipment, 
but the controls have been simplified for fast, un- 

complicated operation. With it, you can quickly measure and adjust chan- 
nel separation and balance, or the input level needed for synchronization 
or switch -over to stereo operation. The Model 342 provides signals as 
perfect as those available from generators costing many hundreds of 
dollars. It provides both a controlled amplitude composite audio output for 
direct signal injection beyond the detector into a multiplex section, and 
the same signal modulating an FM RF carrier at about 100mc (adjustable) 
with controlled deviation ± 75kc (100% modulation) for connection directly 
to the antenna terminals. Either a built-in lkc oscillator (below 0.3% 
distortion) or an external audio oscillator may be used to provide the left 
only, right only, difference, or sum signals. The 19kc pilot signal is crystal 
controlled and may be switched on or off independently of the composite 
signal. The signal may be obtained without audio information and only 
the 19kc pilot injected. An oscilloscope sync output is provided, with a 

choice of either 19kc sync or internal lkc/external oscillator sync. In 
addition, an input is provided for connecting an external audio oscillator 
to provide an SCA signal when required. Another important and valuable 
feature of the Model 342 is dual inputs and amplifiers for a stereo source 
to permit FM MULTIPLEX STEREO demonstrations to customers when 
there are no stereo programs being broadcast. Modern compactron tubes 
are used to obtain a lightweight, compact package that is easily portable. 
SIZE (HWD): 81/2 x 53/4 x 121/2 inches. Kit Wired $149.95 

E/CO ELECTRONIC INSTRUMENT CO., INC., 
131-01 39th AVENUE, FLUSHING, N.Y. 11352 

SEND 1965 CATALOG LISTING 230 EICO PRODUCTS. 
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Guideposts 

Precise receiver performance has 
not been easy to check on service 
calls because of the lack of proper 
equipment and the uncertainty of 
signal conditions at each location. 
In a well-equipped service shop it 
is comparatively easy to determine 
whether or not a color receiver 
meets the standards of alignment 
of a monochrome or color picture. 
When sweep and marker genera- 
tors, scope, and video -sweep instru- 
ments are used correctly, receiver 
condition can be a matter of proof 
instead of guesswork. 

Have you had customers tell 
you: "The picture is not as sharp 
as it should be. Closeups are okay 
but distance shots are all blurred"? 
Did you weakly mutter something 
about ghosts, or say, "Lady, it looks 
fine to me"? This type of answer 
may satisfy some customers, but 
color set owners expect more. Did 
you wonder if your diagnosis was 
really right? Or did you lug the 
heavy machine to the shop for com- 
prehensive tests or to view it under 
familiar signal conditions? Would 
you like to know how you can be 
absolutely sure whether displaced 
colors, ghosts, or smeared pictures 
are caused by the receiver itself or 
by the station or network? 

An Analysis Method 

The method sounds deceptively 

to Color 
Servicing 
Follow this trail to faster repairs. 

by Carl Babcoke 

simple: Check receiver perform- 
ance accurately without the station 
or the antenna. If the receiver 
proves to be normal on both b -w 
and color, the trouble must be else- 
where. The equipment needed for 
this important job is not fancy or 
expensive, but merely what you 
should have already: a dot -bar 
generator and your eyes, which are 
connected to that organic computer 
sometimes called a brain. 

Two factors make this type of 
analysis practical. (1) The bar - 
generator signal is always the same, 
and you connect it directly to the 
receiver. This eliminates the influ- 
ence of the station signal and the 
receiving antenna. (2) You can 
form an accurate judgment, even 
though the standard of comparison 
is remembered only from past ex- 
perience, if enough checkpoints or 
guideposts are provided. 

Various makes and models of 
dot -bar generators give slightly dif- 
ferent patterns, so you must know 
what your generator pattern looks 
like. The same model of bar gener- 
ator must be used each time, under 
the same conditions. The instru- 
ment should have a sharp cross- 
hatch pattern, keyed -rainbow color 
bars, a sound carrier, and RF out- 
put so the generator can be fed to 
the receiver at the antenna ter- 
minals. (A generator that feeds only 
the video or chroma stages can't be 

used with this method. The receiver 
must be checked from the antenna 
terminals to picture tube, for the 
test to be definitive.) 

You have no doubt used your 
dot -bar generator to converge sets 
or to verify the presence or stability 
of color bars, but in these tests you 
must notice the quality of the cross- 
hatch bars. This is meaningful only 
if you operate both the receiver and 
generator under the same set of 
conditions each time. The method 
of analysis involves a comparison 
of the pattern on the receiver in 
question with that you've seen on 
a set in good condition. 

How To Do It 

On a program with normal 
brightness and contrast, adjust 
focus for sharpest picture detail 
(not necessarily sharpest raster 
lines), then turn the color control 
down. Disconnect the antenna (this 
is important for some antennas will 
cause ghosts or ringing when used 
with the generator) and connect the 
generator to the antenna terminals. 
Set the generator for crosshatch. 
The sound carrier should be on, so 
the receiver can be fine-tuned ac- 
curately to the proper frequency. 

Adjust the fine tuning toward the 
sound, until "beading" of the ver- 
tical bars is seen as in Fig. 1. Re- 
verse the fine tuning enough to 

Fig. 1. Crosshatch when the fine tun- 
ing is near "sound"; see "beads." 
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Fig. 2. Correct tuning, normal contrast 
and brightness. Notice the faint raster. 

Fig. 3. Peaking control has been set for 
maximum. Sharpness is exaggerated. 



barely free the bars from beading. 
Adjust brightness and contrast un- 
til the vertical white bars are not 
defocused and a faint raster can be 
seen between the bars (Fig. 2). If 
convergence is poor, turn down 
two of the screen controls to leave 
just one color, preferably green. 
Set any peaking controls to medium 
or "normal" position. 

Now you are ready to analyze 
the vertical bars. They should be 
sharp, of course, but more impor- 
tant are the black lines on the left 
and right of the "white" bars. The 
left black line doesn't give much 
indication of picture clearness, so 
devote most of your attention to 
the one on the right side. 

Compare Fig. 2 with Fig. 3, 
where the peaking control has been 
set for sharpest picture, or with 
Fig. 4, where faulty fine tuning 
has caused the detail to blur. It is 
easy to imagine the effect this would 
have on station pictures. 

Notice that the horizontal bars 
show little change. This explains 
why we ignore them. Horizontal 
bars are affected by faults that alter 
low -frequency response in the IF 
and video chain. Low -frequency 
changes are less noticeable in most 
pictures than are high -frequency 
losses or ringing, so devote most of 
your attention to the vertical lines, 
which show effects on response at 
the high -frequency end of the video 
passband. 

These first four illustrations show 
bar conditions of a normal set with 
good alignment and detail; the dif- 
ferent views represent various con- 
ditions of operation you might en- 
counter during adjustment. 

Fig. 5 shows one type of "ring- 
ing" which can occur if alignment 
is bad or the IF's are close to oscil- 
lation. This particular condition was 
caused by an out -of -adjustment 

Fig. 4. Dullness in this pattern results 
from misadjustment of fine-tuning. 

trap. Note the sharp white and dark 
vertical lines just to the right of the 
generator bar; these are typical of 
ringing. Ringing caused by mis- 
alignment will ordinarily vary with 
the fine tuning. The unwanted vert- 
ical lines will also appear different- 
ly for other types of misalignment. 
Disregard the very faint white lines 
between the bars; these are traces 
from pulses that lock the divider 
chains in the generator. You can 
see normal ones in Fig. 2. 

Why can't this method be used to 
evaluate monochrome receivers, 
too? The answer is: it can, with 
only one small precaution. Fig. 6 
shows the ringing which may result 
from certain' contrast -control set- 
tings in some models, particularly 
in sets that have a high-level con- 
trol in the plate circuit of the video 
amplifier. Disregard this ringing if 
it leaves when you reduce the con- 
trast setting slightly, since this will 
not happen on the station signal. 

Testing For Color 

If the receiver under test passed 
the visual examination in good 
shape, you can be certain the set is 
normal on that channel. Tuner mis- 
alignment can cause trouble on 
other channels, of course. You have 
analyzed the receiver from the an- 
tenna terminals, through the IF's 
and video stages, all the way to the 
picture -tube screen. This mono- 
chrome test, however, is no assur- 
ance of good color, for you have 
not checked the chroma circuit at 
all. Trouble there can still prevent 
good color reception. 

Overall color performance is ana- 
lyzed in much the same way as in 
the b -w test, by observing the qual- 
ity of color bars on the screen. Not 
only do you look for sharpness of 
the bars, but you also watch for un - 

Fig. 5. Right of main bar, black -white - 
gray ringing caused by misalignment. 

I 1 

! ¡ME Mil II 
Fig. 6. Ringing in certain b -w sets with 
high-level video pot. Tuning is no help. 

evenness of color across the total 
width of each bar and for edge - 
fringing of other tints. 

Reset the gray -scale tracking, if 
you changed it during the b -w 
analysis. The generator should be 
set for color bars of normal or 
100% intensity and the sound car- 
rier should be on. Tune in the 
generator as you would a colorcast 
from a station-by turning the 
color control up halfway, setting 
the fine tuning toward where the 
920-kc beat (clothlike pattern- 
see Fig. 7) is seen in the bars, then 
reversing the fine tuning enough to 
eliminate the beat. 

Set the tint or hue control so the 
third bar from left is maximum red. 
Adjust brightness and color con- 
trols until the bars have good color 
saturation without defocusing on 
the bright bars and until the back- 
ground screen color can be seen 
easily between the bars. This back- 
ground condition is important, for 
you are interested not only in the 
bars but in the spaces between them 
where ringing, fringing, or smear- 
ing may be seen. Convergence 
should be good or you will notice 
color fringes from that source. 

You can obtain the most in- 
formation from a bar composed of 
more than one primary color, so 
watch the fourth bar from the left 
-the one that is supposed to be 

_ -- ` 

P' 
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Fig. 7. Effect seen in keyed -rainbow pat- 
tern with fine tuning at "sound" end. 
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Fig. 8. Fourth rainbow bar should be 
magenta; dark bars are "off" period. 

Fig. 9. With chroma control turned off, 
only luminance information is visible. 

magenta or purple. Fig. 8 shows 
this bar on a normal receiver. No- 
tice the bar is fairly even on color 
intensity and tint from edge to 
edge. The border on its right edge 
is caused partly by the generator 
and partly by slight video ringing 

Fig. 10. Trap causes ringing in video, 
creates changes in chroma channel. 

Fig. 11. Misalignment ringing that can 
also be caused by incorrect fine tuning. 

in the receiver; this border is nor- 
mal, so notice its width and inten- 
sity for future reference. 

Fig. 9 shows the monochrome 
(luminance) component of the 
bars with the color control turned 
down. (The bluish -green cast is 
color distortion in the camera tak- 
ing the photos. The same discolor- 
ing is visible between color bars in 
Fig. 8. On the color -set screen, 
these "off" or blanked portions of 
the display appear considerably 
darker.) To check chroma register 
(how well the b -w and color pic- 
tures fit each other), turn the color 
control up and then down while 
you notice how well the color com- 
ponent superimposes on the video. 
If the colors are sharp but displaced 
considerably to the right, suspect a 
shorted delay line. If the colors are 
displaced and smeared, however, 
then the alignment is off or band- 
width is poor from some other 
cause, such as component defect. 

Fig. 10 shows the effect of a trap 
that has shifted its resonant point 
into the IF bandpass curve. This 
is the same condition that produced 
ringing on the crosshatch in Fig. 5, 
but the effect is much more notice- 
able on color bars. Notice the ma- 
genta bar is now two-tone, and has 
a large smeary background border 
on the right. Remember that this 
type of change merely blurs the 
b -w picture but it causes wrong 
colors as well as smeared colors in 
a color program. This explains why 
correct alignment is so much more 
important in a color set. 

Another type of misalignment, 
usually-but not necessarily-in 
the tuner, can create the pattern in 
Fig. 11. These bars can be caused 
by chroma or IF misalignment. No- 
tice that the magenta hue contami- 
nates the third and fifth bars, and 
that the fourth bar is only partially 
magenta. Make sure, before you 
condemn alignment, that the fine 
tuning is set properly, as incorrect 
tuning can also cause this faulty 
pattern to appear. 

Fig. 12 shows a b -w photo of the 
pattern in Fig. 7, except that the 
sound carrier has been turned off 
at the generator. The 920-kc beat 
between the 3.58 -mc subcarrier 
and the 4.5 -mc sound carrier is 
missing in Fig. 12. The exact slant 
of the bars you see will vary with 

Fig. 12. Fine tuning near sound end, 
with 4.5 -mc carrier off at generator. 

the model of generator, so notice 
both patterns for later reference. 

A Few Don't's 

DON'T use any kind of gun - 
killer switches during these tests. 
Some of them smear the color only, 
others may smear both b -w and 
color pictures. 

DON'T use extensions on the 
picture tube, for even a short one 
will cause smear on both b -w and 
color presentations. 

DON'T have an antenna con- 
nected to the set at the same time 
as the generator. At best this will 
slightly blur the picture, and at 
worst may cause a double image 
on b -w and excessive phase shift in 
color bars. 

You might wonder if you can 
use this analysis technique to touch 
up alignment in the field. DON'T! 
Never attempt alignment without 
full sweep -alignment equipment. (I 
still kick myself mentally over the 
time I tried to align out the effects 
of a delay line with an open ground. 
Or the time I attempted to touch 
up the IF's to eliminate the ringing 
that originated in a peaking coil.) 
This analysis method is valuable 
only in determining the condition 
of a color receiver, and is not to be 
used to correct bad alignment. 

Conclusion 

This analysis may sound involved 
or not very accurate, since it de- 
pends on remembering the optimum 
pattern. Yet it is surprising how 
accurately it will prove the total 
receiver performance, once you 
learp to use it. With only a little 
practice, you can look at the vari- 
ous patterns for only a few seconds 
each and be positive of receiver 
condition from the antenna right 
up to the picture tube. 

30 PF REPORTER/November, 1965 



YOU GET PRODUCT PLUS FROM YOUR SYLVANIA DISTRIBUTOR 

Now you 
can earn while 
you earn. 

You earn valuable free prizes just by buying picture 
tubes and receiving tubes now in our Sylvania Means 
Business program. 

Every time you order Sylvania picture or receiving 
tubes from a participating distributor, you receive SMB 
Dealer Certificates. These certificates are redeemable for 
an exciting selection of gifts for yourself, your family 
and your home. 

You get one certificate for every $12.50 worth of re- 
ceiving tubes and one certificate for every SILVER 
SCREEN 85®, color bright 85TM or COLOR SCREEN 85 
picture tube. 

So you earn twice : even bigger profits and top quality 
prizes. 

See your participating Sylvania distributor for all the 
details. Or write to CADD, 1100 Main St., Buffalo, N.Y. 

Earn valuable prizes 
in Sylvania's new SMB 
Dealer Awards Program 
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Cuide to 

CO- "1"' SET 
Chassis Layout 

This guide shows the physical layout (top and bot- 
tom views) of chassis used in the latest color TV re- 
ceivers. The photos cover eleven different chassis by 
nine different manufacturers. Most color receivers sold 
in the last three years use a chassis physically similar to 
one of those shown here. 

The locations of such components as low -voltage 
(B+) rectifiers, filament fuse links, diodes, controls, 
and switches are plainly pointed out in this series of 
chassis pictures. 

CONVERGENCE TUNER B+ RECTIFIERS 
SOCKET 

VIDEO 
DETECTOR 

4.5 -MC 
DETECTOR 

DELAY 

LINE 

HORIZONTAL ACC 

AFC DIODES DETECTOR 

6LE8 

DEMODULATOR 

TOP VIEW 

HIGH -VOLTAGE 
ADJUST 

DAMPER 

6CD3 
3.58 - MC 
CRYSTAL 

HORIZONTAL HORIZONTAL OUTPUT 
SHADING 2-6JM6's 

FILAMENT 
FUSE LINK 

CIRCUIT 
BREAKER 

BOTTOM VIEW 
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4.5 -MC 
DETECTOR 

/ 
FOCUS 

RECTIFIER 

3.58 -MC 
OSC -DEMODULATOR 

15LE8 

II' `IIIIIIIIIII 

IIaiIIIIIIIIIIII 

SOUND HORIZONTAL PINCUSHION 

REJECT AFC DIODES CORRECTOR 

12AX7 

TUNER AFC 

AMPLIFIER 

TOP VIEW 

F I LAMENT 

THERMISTOR 
900 OHMS COLD 

VIDEO 
DETECTOR 

B+ 

RECTIFIERS 

FILAMENT 
FUSE LINK 

3.58 - MC 
CRYSTAL 

CIRCUIT 
BREAKER 

DELAY 

LINE 

PINCUSHION 
BOOST 

RECTIFIER 

MAGNAVOX CHASSIS T904 

FILAMENT - DROPPING 
RES I STOR 52 OHMS, 

25 WATTS 

DELAY B+ SURGE LIMITER 

LINE RECTIFIERS 5 OHMS, 25 WATTS 

TOP VIEW 

BOTTOM VIEW 

FILAMENT VIDEO 41.25 -MC 
THERMISTOR DETECTOR TRAP NULL 

110 OHMS COLD 

/- 
3.58-M C HORIZONTAL HORIZONTAL HORIZONTAL - 

CRYSTAL BIAS AFC DIODES BIAS DIODE 

ADJUST 

4. 

47.25 -MC 
TRAP NULL 

ADJUST 

HORIZONTAL - 
BLANKING DIODE 

CIRCUIT 
BREAKER 

BOTTOM VIEW 

MOTOROLA CHASSIS TS -912 
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B+ RECTIFIERS 

AC INPUT 
THERMI STOR 

6LE8 
DEMODULATOR - DIFF 

AMP - 3.58 -MC OSC 

AC INPUT 
FUSE WIRE 

BOOST FILTER 

1 MFD 600V 

FOCUS RESISTOR 
160 MEG 

(INSIDE HV CAGE) 

BRIGHTNESS 

RANGE 
SOUND 
REJECT 

TOP VIEW 

FILAMENT 

FUSE WIRE 

CIRCUIT 
BREAKER 

3.58 -MC 
CRYSTAL 

DELAY HORIZONTAL HORIZONTAL 
LINE AFC DIODES LINEARITY 

MOTOROLA CHASSIS TS -914 

DELAY NORMAL- SERVICE GREEN BLUE 

LINE SWITCH DRIVE DRIVE 

/ / 

FOCUS ADJUST RED CIRCUIT GREEN BLUE 

RECTIFIER HIGH -VOLTAGE SCREEN BREAKER SCREEN SCREEN 

FRONT VIEW 

BOTTOM VIEW 

3.58 - MC 
CRYSTAL 

B+ RECTIFIERS 

SURGE LIMITER 4.5 MC VIDEO 
50 OHMS, 50 WATTS DETECTOR DETECTOR 

FILAMENT 

FUSE LINK 
BOOST 

RECTIFIER 
HORIZONTAL - 

AFC DIODES 

REAR VIEW 
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SOUND HORIZONTAL- HORIZONTAL- CONVERGENCE 

REJECT OSCILLATOR AFC DIODES SOCKET 

COIL Ì 

QUADRATURE VIDEO - PEAKING HORIZONTAL / 

COIL SWITCH CENTERING FOCUS 

FOCUS 
RECTIFIER 

INSIDE CAGE) 

TOP VIEW 

NORMAL - SERVICE DELAY 

LINE SWITCH 

rr 

BOOST HIGH -VOLTAGE 
RECTIFIER ADJUST 

3.58 MC 
CRYSTAL 

FILAMENT 
FUSE - LINK 

B+ 

RECTIFIERS 

CIRCUIT 
BREAKER 

RCA CHASSIS CTC15 

SOUND 

DETECTOR 

VIDEO 
DETECTOR 

B+ HCRIZONTAL- 
THERMISTOR PHASE 

1200 OHMS COLD CETECTOR 

I I 

i 

B+ 
RECTIFIERS 

(4 USED) 

CONVERGENCE 

SOCKET 

DEFLECTION - 
YOKE SOCKET 

1V2 

FOCUS 

RECTIFIER 

TOP VIEW 

BOTTOM VIEW 

please turn to page 59 

PINCUSHION 
PHASE 

PINCUSHION DELAY 

RECTIFIER LINE 

PINCUSHION BOOST PINCUSh 
TOP - BOTTOM RECTIFIER SIDE 

F I LAMENT 
FUSE LINK 

ION 3.58 -MC 
CRYSTAL 

AUTOMATIC 
DEGAUSSING SOCKET 

BOTTOM VIEW 

RCA CHASSIS CTC17 
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ca 
Automatic frequency control 

(AFC) applied to a tuner is handy 
to correct small errors in fine tun- 
ing of a color television receiver, 
where tuning is very important. 
Perhaps even more significant, it 
will prevent tuner oscillator drift. 
On Magnavox color television re- 
ceivers, this AFC circuit is called 
Automatic Color. 

Fig. 1 is a block diagram of the 
AFC system. The video IF carrier 
is coupled from the third IF to an 
amplifier. A balanced discriminator 
stage, tuned to the video IF of 
45.75 mc, develops a control volt- 
age which affects the oscillator fre- 
quency in the VHF and UHF tun- 
ers. The discriminator has an "S" 
response curve like an ordinary FM 
detector, and will develop zero volt- 
age when its input frequency is ex- 
actly 45.75 mc. The correction 
voltage to the tuner will thus be at 
zero when the local oscillator (fine 
tuning) is on -frequency. 

Suppose, for example, the re- 
ceiver is on channel 2; the video car- 
rier going through the RF amplifier 
to the mixer is 55.25 mc. The cor- 
rect oscillator frequency is 101.00 
mc. Both signals combine in the 
mixer, and their difference is the 
correct IF carrier of 45.75 mc. 

If the oscillator were incorrectly 
tuned to 101.25 mc, the resultant 
IF would be 46.00 mc. The AFC 

RF MIXER 

OSCILLATOR 

IF IF IF 

TO VIDEO 
DETECTOR 

TUNER 

AFC 

DISCRIM- 
I NATOR 

AFC AMP 

AFC SECTION 

Fig. 1. AFC system is merely feedback 
loop for correcting oscillator drift. 

AFC 
for 

COLOR 
TUNERS 

discriminator, receiving this higher 
IF carrier, would develop a positive 
correction voltage. If the oscillator 
drifted downward in frequency, or 
if the fine tuning were incorrectly 
set to a frequency slightly lower 
than normal, a lower video IF car- 
rier would be generated, and the 
AFC discriminator would produce a 
negative correction voltage. 

The oscillators in the VHF and 
UHF tuners each have a diode 
connected across the oscillator 
tank. These special diodes are re- 
verse -biased by a positive DC volt- 
age on their cathodes, causing the 
diodes to behave as a capacitor. 
The diodes are, therefore, fre- 
quency -determining components of 
the oscillator. The diode capaci- 
tance, and thus the frequency of 
the oscillator, depends on the 
amount of reverse bias. 

The DC correction voltage from 
the AFC discriminator (positive, 
negative, or zero) is connected to 
the anodes of the two diodes. When 
the discriminator voltage is positive, 
the anode of the tuner diodes is 
more positive, which decreases the 
reverse bias. The diode capacitor 
is then larger in value, and the in- 
creased capacitance across the tank 
will lower the oscillator frequency. 

Fig. 2 shows the location of the 
Varicap diode in the transistorized 
UHF tuner. The Varicap connects 
to the terminal by the test probe 
and is above the transistor. The 
VHF tuner uses a "diode" formed 
of two elements of a transistor, and 
is shown in Fig. 3. 

The usual installation uses two 
AFC -Defeat switches. One is lo- 
cated on the front of the turret -type 
tuner, and shorts the AFC correc- 
tion voltage to ground while the 
"preset fine tuning" is adjusted- 
see Fig. 4. The "preset fine tuning" 

This circuit automatically 
controls frequency in 
the VHF oscillator. 

by Jack Gamble 

shaft pushes against a white nylon 
button connected to the metal con- 
tact of the switch. 

The other defeat switch, a push- 
pull type, is on the brightness con- 
trol. When the control shaft is 
pulled out, the AFC correction 
voltage is grounded. This defeat 
switch is for poor signal areas 
where it may be desirable to de - 
tune the set slightly for best black - 
and -white reception. Also, the 
brightness -control defeat switch can 
be pulled out when the owner is 
tuning a UHF station. However, 
after the station is tuned in, it is 
necessary to push in the brightness 
control to reactivate the AFC and 
prevent oscillator drift. 

Fig. 5 shows the AFC circuit 
board in the Magnavox receiver. 
The amplifier is on the right of 
the picture. The shielded trans- 
former at bottom right is at the in- 
put to the 6BA6 amplifier tube. 
The discriminator is in the rec- 
tangular shielded section on the 
left. Note the two tuned tank cir- 
cuits, about 3/4" apart; they are a 
loosely coupled primary and sec- 
ondary tank. The primary, nearest 
the 6BA6 tube, requires a hexag- 
onal alignment tool; the second- 
ary needs a slotted alignment tool. 

Fig. 6 shows the circuit board 
installed in a chassis, with the dis- 
criminator shield cover in place. 
The alignment tool is in the critical 
secondary adjustment. To the right 
of the AFC board is the high -volt- 
age cage. 

A detailed schematic of the AFC 
circuit board is shown in Fig. 7. 
Test -point B is located on the up- 
per left-hand corner of the circuit 
board as it is shown in Fig. 5. The 
voltage at test -point B is zero when 
secondary L2B is at resonance. 
Consequently any adjustment or 
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Fig. 2. Tuning diode in this UHF tuner 
is mounted directly above transistor. 

misadjustment of L2B will affect 
the fine tuning when the brightness 
control is pushed in (AFC func- 
tioning). L2B is the slotted adjust- 
ment. 

There are two sources of signal 
voltage applied to the bridge. One 
source is across primary tank L2A, 
coupled to the diode circuit by C6 
and C7. Both ends of the diode 
circuit receive voltage of the same 
phase from L2A. The other source 
of signal voltage is that developed 
across secondary coil L2B by in- 
ductive coupling from L2A. The 
voltages applied to the diodes from 
the secondary are 180° out of 
phase at either end of the bridge. 

Current flow in either diode de- 
pends on the amplitude of signal 
voltage reaching it, and this ampli- 
tude is dependent on the phase re- 
lationship between the two signal 
sources. When the secondary is 
resonant, and fine tuning is correct, 
the phase difference between pri- 
ary and secondary signals is 90°. 
The signals applied to each end of 
the diode circuits are equal. Equal 
current through each diode repre- 
sents a balanced bridge, and test - 
point B measures zero volts. 

When the IF video carrier fre- 
quency drifts above 45.75 mc, the 

tuned circuits are no longer reso- 
nant. This creates a phase shift in 
the signal voltage developed across 
the secondary. Consider the effect 
of this shift: The balanced signals 
coupled by C6 and C7 haven't 
changed at all; the signal voltage 
from the secondary has; therefore, 
the two sources of signal voltage 
for the diode circuits are no longer 
exactly 90° out of phase. Diode 
X1 receives a greater portion of 
the signal, unbalancing the bridge 
and developing a positive correc- 
tion voltage at test -point B. 

A tuning shift that causes the IF 
to swing below center frequency 
(45.75 mc) will cause the second- 
ary signal voltage to shift phase in 
the other direction. The result is 

that the 90° balance is upset in the 
opposite direction, with a conse- 
quent negative correction from the 
bridge output test point. 

The correction voltage at point 
B is sent to the tuners through de - 
coupling resistor R8. A simplified 
schematic of the VHF oscillator is 

shown in Fig. 8. Resistors R5 -R6 
form a voltage -divider network that 
provides the positive voltage to 
keep AFC diode X1 at reverse bias. 
X1 is a part of the oscillator tuning 
network, and the correction voltage 
applied through R4 controls its ca- 
pacitance, thus setting the oscillator 
frequency. The UHF -tuner oscil- 
lator operates essentially the same. 

Troubleshooting 

Hunting trouble in the tuner 
AFC system is no great problem. 
The usual resistor, capacitor, or di- 
ode faults can occur. The symptom 
almost invariably is a picture that 
shows off -frequency tuner opera- 
tion when the AFC is active, but 
works okay when either defeat 
switch cuts out the AFC action. Of 

Fig. 3. Transistor in tuner acts as 

capacitor to set oscillator frequency. 

course, the Varicap diode or its bias 
network can become faulty, but 
that's a tuner defect, and shows up 
as one. 

O n e standard approach to 
troubleshooting the system can be 
adopted and followed through each 
time a symptom suggests tuner -AFC 
trouble. This step-by-step system 
will reveal any component fault that 
is likely to occur. 

Tuner or AFC? 

Start by pulling out the defeat 
switch on the brightness control. 
Then try to tune in a local station, 
particularly one that has a color 
program in progress. If you can 
tune it okay, the tuner is probably 
normal. If not, and the symptom is 

that of an off -frequency oscillator, 
the tuner may be at fault. 

If tuning is poor, and there's 
no difference whether the defeat 
switch is on or off, leave the switch 
open and connect a jumper from 
point D (Fig. 8) to ground. If the 
tuning is okay with this jumper in 
place, AFC is at fault and the de- 
feat switch isn't working. If tuning 
is still faulty, the cause probably 
isn't in the AFC section. 

Tuner 

Besides the usual tuner troubles 

Please turn to page 112 

Fig. 4. Adjusting preset fine tuning is 

one way AFC is defeated momentarily. 
Fig. 5. Entire AFC section is mounted 
uaon this single printed -circuit board. 

Fig. 6. AFC module is situated next to 
the high voltage cage, by video stages. 
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Scope displays are an absolute 
necessity for consistent trouble- 
shooting success in color receivers, 
but they are of little value unless 
you understand them. The wave- 
forms shown here are from impor- 
tant chroma circuits in different 
color sets. Although precise shapes 
and amplitudes vary from model 
to model, they are relatively the 
same in all similar circuits. 

Study them carefully. Become 
familiar with them. Try to under- 
stand the characteristics peculiar to 
each; the knowledge will help you 
recognize abnormal displays when 
your scope sniffs them out. 

In describing the waveforms in 
these photographs, a typical desig- 
nation will be in parentheses and 
will look like this (LC, 7875, 250- 
300V, INT). The letters before the 
first comma indicate the type of 
probe used: LC = low -cap; DP = 
direct; DEM - demodulator. Pre- 
ceding the second comma is the 

OF CHROMA 

WAVEFORMS 

sweep -frequency setting of the 
scope: 7875 cps shows two 15,750 - 
cps horizontal -rate cycles, and 30 
cps shows two fields of 60 -cps 
vertical -rate information. The num- 
bers followed by a V give the peak - 
to -peak voltage of the waveform 
under normal conditions. The final 
designation indicates what type of 
signal is being fed to the color set: 
INT means the waveform has noth- 
ing to do with external signals, but 
is generated internally and will be 
the same regardless of RF signal 
input to the set's tuner; KR means 
the waveform is caused by a keyed 
rainbow signal; NT means an 
NTSC-type color signal is being fed 
to the set. 

Chroma Bandpass Amps 

Waveforms in the chroma band- 
pass stages (called color IF's by 
Motorola) depend on the type of 
signal fed into the set. Those shown 
in photos 1 through 8 are taken 
from an RCA CTC-12 chassis with 
NTSC-type and keyed -rainbow sig- 
nals, because they are the signals 
normally used for testing and 
troubleshooting; station signals are 
different from these in appearance, 
and the chroma information is 
changing so constantly that true 
evaluation would be difficult. 

Photos 1 and 2 are the chroma - 
input waveforms taken at the sec- 
ondary of the chroma takeoff coil. 
They are fed directly to the band- 
pass amplifier grid. Photo 1 (LC, 
7875, 6.5V, NT) contains these 
bars of NTSC color information, 

Note: This article is adapted, by popu- 
lar demand, from the Howard W. Sams 
book "Color TV Guidebook," available 
for $1 at your distributor's. Ed. 

Scope traces can tell 

you a lot . . . . 

by Larry Allen 

starting at left: green bar, yellow 
bar, red bar, magenta bar, white 
bar (no color), cyan bar, blue bar, 
horizontal sync pulse (suppressed 
considerably), leading up to burst 
signal; then comes a very brief 
period of blanking, and the se- 
quence starts over. Note that the 
scope has synchronized to the first 
predominantly positive -going signal 
following the period of low-level 
signals (suppressed horizontal pulse 
and burst) . If the scope had 
synced somewhere else, the se- 
quence would be the same but 
would start at some other color. 

Photo 2 (LC, 7875, 6.5V, KR) 
shows keyed -rainbow bars fed into 
the bandpass-amplifier grid from 
the chroma -takeoff coil. The scope 
has synchronized on the first color 
bar; that's why one burst bar ap- 
pears "left over" at the right end 
(on the TV screen, it's hidden by 
blanking). The sequence of colors 

-4tsie 

M 
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in photo 2 is: yellowish -orange, 
orange, red, magenta, reddish blue, 
blue, greenish blue, cyan, bluish 
green, green, a tiny trace of hori- 
zontal sync pulse that is leaking 
through, and burst (first large bar 
in second sequence). 

Photos 3 and 4 (LC, 7875, 6V, 
NT and KR) are of the video 
(luminance) signals fed from the 
first video amplifier. In the photos, 
they are shown just as they come 
from the video stage; in the set, 
they are coupled through a small 
18 -pf capacitor which strips off the 
sync pulses that usually stick up so 
prominently above the video sig- 
nals. Thus the signal actually ap- 
plied to the bandpass-amp grid is 
video only, with little sync or blank- 
ing information (these pulses 
wouldn't blank, anyway; as you 
can see, they are positive -going and, 
being applied to the grid, would in- 
crease, not blank, the signal out- 
put pulse). 

Compare the video -level steps in 
photo 3 with the chrominance -bar 
information in photo 1; you'll be 
able to count off the bars (each 
color) in the same sequence, and 
see the brightness (saturation) level 
of each. In photo 4, the keyed - 
rainbow luminance information 
shows about the same degree of 
brightness for every bar, which is 
normal for this type of pattern. 

Photos 5 and 6 (LC, 7875, 25V, 
NT and KR) show a composite 
signal. Dominating the displays are 
blanking -signal pulses fed in from 
the blanker stage (usually taken 
from the blanker cathode, to pro- 

vide an impedance match of sorts). 
Along the base line, you'll notice 
some of the mixed chrominance and 
luminance information that is ap- 
plied to the grid; this appears at 
the cathode through normal cath- 
ode -follower action, although a 

small -value bypass capacitor (820 
pf) reduces it to an insignificant 
level while allowing the 15,750 -cps 
blanking pulses to remain. The 
strong positive pulses, applied to 
the cathode as they are, drive the 
bandpass-amplifier tube into cut- 
off during horizontal retrace time - thus keeping burst and sync 
from reaching the plate circuit. 

Photos 7 and 8 (LC, 7875, 4- 
8V, NT and KR) show the result 
of all these signals being applied 
to the chroma bandpass amplifier 
tubes. Remember: Video (lumi- 
nance) and color (chrominance) 
information go to the grid, and 
blanker pulses go to the cathode- 
result is pure, clean chroma signals 
that have no burst pulse and no 
sync pulse between the bars of 
color information. Note the clean 
blank space at zero -center between 
each color -bar sequence. This is 

the period of blanking, when there 
is no color in the chroma-bandpass 
output or reaching the CRT grids. 

Color Sync 

Synchronization of chroma in- 
formation in the receiver with that 
in the station signal is the job of 
the color -sync section. The color - 
reference burst in the station signal 
must occur precisely at the begin- 
ning of each line - in fact, the 
burst is positioned (at the station) 
exactly on the "back porch" of the 
horizontal sync pedestal. Further- 
more, the set's color -reference oscil- 
lator must be in precise phase with 
the few cycles of 3.58 -mc informa- 
tion in the station signal. The en- 
tire job is accomplished by compar- 
ing - in some rather elaborate 
circuits - the CW signal from the 
3.58 -mc oscillator in the set, the in- 
coming chroma signal, and a sample 
pulse from the horizontal output 
transformer. Photos 9 through 14 
show the waveforms in the color - 
sync circuits of an RCA -type 
chassis of CTC-12 vintage, when 
a keyed -rainbow signal is used for 
receiver testing. 

Photo 9 (LC, 7875, 60V, KR) 
is a video signal brought directly 
from the video amplifier. Photo 4 

shows exactly the same signal. If 
you recall, the horizontal pulses 
are stripped off of photo 4's 
waveform by an 18 -pf capacitor in 

series, before the signal is applied 
to the bandpass - amplifier grid; 
photo 10 (LC, 7875, 8V, KR) 
shows the video signal that is left 
after the 18 -pf capacitor. You can 
see by comparing photos 9 and 10 

that the 8 -volt amplitude of 10 is 

about the same amplitude as the 
video information riding with the 
60 -volt pulse in 9. The chroma - 
and -video signal in photo 10 is ap- 
plied to the grid of a burst ampli- 
fier in the color -sync section. 

Photo 11 (LC, 7875, 90V, INT) 
is a slightly integrated (not sharp- 
ly peaked) positive -going sample 
pulse from the flyback transformer. 
This sample pulse is applied, along 

Please turn to page 104 
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collection of 

Since color TV has been with 
some of us for eight or nine years, 
a technician who's been working 
at it has collected a lot of valuable 
information on color servicing. We 
soon forget the easy ones, but those 
troubles that recur time after time 
are always remembered. Repetition 
can be dull at times, but in color 
television it helps make some of 
the tough ones easy. 

There are certain logical proce- 
dures you can follow in trouble- 
shooting color sets, procedures 
which don't necessitate a lot of 
years of experience. To the old- 
timer, these trouble -hunting steps 
are the utmost of simplicity, but 
they should represent quick cures 
to the neophyte in color -TV servic- 
ing. And even you old hands may 
get an idea or two. Some specific 
case histories are thrown in to make 
the points in each troubleshooting 
instance. 

Low -Voltage Stages 

If there is no sound, no picture, 
no raster, and the tubes don't even 

Fig. 1. Doubler circuit, thermal cutout. 

COLOR TV 

CURES 

light, a bad on -off switch, fuse, or 
power transformer is the most ob- 
vious cause. A surgistor in the pri- 
mary circuit of the transformer can 
cause the same trouble. In the RCA 
CTC 10 chassis, these surge limiters 
are of the disc type. They can be- 
come cracked or burned, their 
soldered ends can pull off, and their 
resistance may increase. 

An RCA CTC9 chassis was 
placed on the bench with no sound 
and no picture. The primary fuse 
was blown; indications were of a 
dead short somewhere in the power 
supply. The trouble was traced to 
a leaky 160-mfd 250 -volt electro- 
lytic voltage -doubling capacitor. 

In the first color sets, the old 
faithful 5V4G was used as a low - 
voltage rectifier. Next came the 
selenium rectifier, and now the sili- 
con diode has taken over. 

An RCA CTC 11 B chassis had 
power -supply trouble. The thermal 
relay would kick out almost as soon 
as power was supplied. One side 
of each silicon rectifier (Fig. 1) was 
cut loose and checked. A good recti- 
fier unit will measure 10 or 15 ohms 
one way and 1000 ohms or more 
with the ohmmeter leads reversed; 
a shorted one will show low or no 
resistance both ways. X1 was dead 
shorted. 

In case of other damage, check 
associated components before a new 
silicon is soldered in place. In this 
set, C 1 was in trouble because of 
the raw AC that had been applied 
to it momentarily. If the other sili- 
con rectifier is in any doubt, replace 

The helps given here 
will save you time. 

by Homer L. Davidson 

it; it could cause the same trouble. 
Sometimes a momentary arcover 

or overload on the B + line will 
cause a silicon diode to blow. You 
may never find the short that 
caused it, but suspect power tubes 
such as audio, video, vertical, or 
horizontal output tubes. 

In one set, the silicon diode had 
become open. Ohmmeter checks 
showed there was a short on the 
B+ line. By tracing through the 
maze of wires in the circuit, the 
troubleshooter found a shorted 
vertical centering control. When 
the color receiver was returned, the 
owner admitted adjusting the verti- 
cal centering control several times. 
Perhaps the screwdriver blade was 
too big! 

It is well also to check voltage - 
divider resistors when trouble de- 
velops in the low -voltage power 
supply. They can become quite 
warm and crack in two or increase 
in resistance. 

Vertical Troubles 

The vertical -sweep section of a 
color receiver is no different than 
in a black -and -white set. Most of 
the troubles are tubes, capacitors, 
or resistance changes. 

In the Admiral 25 series, such 
as the 25G6, 25H6, and 25J6 
chassis, poor height and linearity 
are not uncommon. When adjusting 
the height control, the linearity will 
flatten down; then, when the line- 
arity control is adjusted, the raster 
wants to pull up from the bottom. 
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If this happens, the 47-megohm 
resistor tied to the 1V2 focus rec- 
tifier tube is usually open. This re- 
sults in improper voltages reaching 
the vertical oscillator circuit. The 
open resistor is a ribbon -wound 
type and should be replaced with 
the same type. 

The most usual complaint is 

vertical rolling. In '58-'59 RCA and 
Admiral color receivers, a 2-mfd 
350 -volt screen -bypass capacitor 
commonly causes this symptom. 
Poor AGC action and sync faults 
can be caused by the same unit. It 
is wise to replace this capacitor 
whenever one of these chassis ap- 
pears on your bench. The tubular 
unit lies close to the 6AW8 video 
amplifier tube, on top of the printed 
board, and can be replaced without 
removing the chassis. 

Vertical rolling is also caused by 
poor vertical sync. Some color re- 
ceivers can be helped in fringe -area 
reception by bridging one of the 
resistors in the vertical integration 
network - see Fig. 2. Also check 
all coupling capacitors for leakage. 
Voltage and resistance checks will 
help, but a scope is the fastest way 
to trace most vertical troubles. 

Zenith 29JC20 chassis some- 
times develop foldover at the bot- 
tom of the screen. A leaky C53 ca- 
pacitor, the coupling from the plate 
of the oscillator to the grid of the 
output stage, is the usual culprit. 
Both oscillator and output stage are 
part of a dual -function 6EM7. 

High Voltage and Focus 

A lot of high -voltage troubles 
are visible: transformers that have 
arced over, burned linearity coils, 
and overheated resistors. Generally, 
the symptoms are no high voltage, 
insufficient width, or poor focusing 
of the picture. 

An example of high -voltage arcing. 

LACE ANOTHER 100K 

RESISTOR ACROSS 
283 TO IMPROVE 
VERT SYNC 100K 

6AW8 
100K 

VERT MULI 

ozr 6EM7 

Fig. 2. Modification improves vert sync. 

One trouble in the early Ad- 
miral receiver was excessive failure 
of 6BK4 tubes. The cause is a 

JOHNSON 

.0033-mfd ceramic disc capacitor, 
connected between cathode and 
grid, which either shorts or be- 
comes leaky. The 6BK4 then gets 
so hot it cracks the glass envelope. 
Replace this capacitor with one 
having a 1000 -volt rating. 

In some RCA CTC9B chassis, 
the TV screen turns red, and the 
CRT screen -grid controls have no 
effect at all. The trouble is usually 
located in the focus rectifier circuit, 
where the 1-megohm resistor has 
increased in value. 

Please turn to page 117 

Business/Industrial 
2 -Way Radio is hot! 

Johnson has the Product, 
Experience & Marketing 

Know -How for YOU to"cash 
in" on this Market. 

You can sell Citizens Band equipment for many Busi- 
ness/Industrial applications-and we recommend it! 
However, our 25 to 50 Mc. AM BUSINESS INDUS- 
TRIAL 2 -WAY LINE opens new profit potential 
for you! 
Johnson has the equipment, experience and market- 
ing support to enable you to get your share of this 
expanding, profitable market. Because Johnson AM 
equipment costs less to buy, less to service-you'll 
find doors open to you that are closed to other 
Business/Industrial radio equipment dealers 
and distributors! 

Shouldn't you be selling Johnson 
Business/Industrial Two -Way Radio? 

E. F. JOHNSON COMPANY 
7687 Tenth Ave. S. W. Waseca, Minn. 

GET THE FACTS! Send today for informative 
booklet with AM and FM marketing facts! 

Circle 17 on literature card 
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RCA Color Scan VHF/UHF/FM. 

Urban. 1081100 

Kit Version: 1081101 

RCA Color Scan VHF/UHF/FM. 

Urban -Suburban. 1081110 

RCA Color Scan VHF/UHF/FM. 
Suburban 1061120 

RCA Color Scan VHF/UHF/FM. 
Suburban -Fringe. 1061130 

RCA Color Scan VHF/UHF/FM. 
Fringe. 1081140 

RCA Strato Beam VHF/FM. 

UrbanSuburban. 1081010 

Kit Version: 1061011 

RCA Strato Beam VHF/FM. 
Suburban. 10E31020 

RCA Strato Beam VHF/FM. 
Suburban -Fringe. 1081030 

RCA Strato Beam VHF/ FM. 

Fringe. 1081040 

"-'-------- 

``3 ACA Strato Star UHF. 
Suburban. 7B140 

RCA Strato Star UHF. 

I Fringe. 7B141 

RCA Strato Star UHF. 

Urban. 7B150 

RCA Strato Star UHF. 

Urban -Suburban. 78151 

RCA Strato Beam VHF/FM. RCA Strato Star UHF. 

Deep Fringe. 1081050 Suburban -Fringe. 78152 
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RCA 10C450 for FM radio. 
Suburban. 

RCA 100550 for FM radio. 
Fringe. 

RCA 108200 VHF/FM. 
Urban. 

RCA 108300 VHF/FM. 
Suburban -Fringe. 

RCA 108400 VHF/FM. 
Fringe. 

f 

A complete line of 

OUTDOOR ANTENNAS 

RCA DESIGNED... 
with the dealer in mind 
Now, from RCA, comes a full line of outdoor antennas for VHF, UHF, 
and FM-designed and engineered to "top them all" in presenting 
the complete picture for urban, suburban, and fringe area reception. 

Significant features incorporated in these outstanding antennas from 
The Most Trusted Name in Electronics, include: 

Consolidated line-Appropriate selections from these 20 antennas 
will cover your entire market. 

Ultra -compact design. Scientifically -determined spacing and length 
of elements yields more gain with a smaller antenna structure. 
Means RCA antennas are easier to handle and put up... reduce 
antenna wind loading... require less storage space. 

A "snap" to install. On all models, arms and elements snap into 
place, lock automatically, no "bag of bolts" or loose hardware. 
Saves you time and dollars on every job. 

Excellent weather resistance ...the latest techniques in gold fin- 
ishes are employed providing high corrosion -resistance for instal- 
lations in industrial or seashore areas. 

Rugged insulators of high -impact polystyrene and linear polyethyl- 
ene are used, the individual antenna model determining which is 
appropriate. Virtually unbreakable, these insulators provide ex- 
cellent protection against the elements, preserving the high elec- 
trical characteristics and mechanical strength of the antenna. 

Superior performance assures customer satisfaction. Straight, in- 
line elements improve directivity by minimizing side pickup of 
noise, interference and spurious signals. In appropriate models, 
by combining directors, reflectors, and closely -spaced driven ele- 
ments coupled with folded phasing lines, high uniform gain across 
all channels and superior front -to -back ratio are provided. 

lar, Highly efficient due to extremely low VSWR. 

Twice the gain in a given antenna size is achieved in most of the 
models having a UHF capability since they employ a unique double- 

_ length element. 

41111 Built-in VHF -UHF coupler on most UHF antennas permits installa- 
tion with a single down -lead where separate VHF antenna is 
already installed. 

Your customers are already sold on RCA. Remember 
this... next time you get an antenna order. 

RCA PARTS AND ACCESSORIES, DEPTFORD, N.J. 

The Most Trusted Name in Electronics 
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making Color Servicing 

BIG BUSINESS 

Mass repairs increase bank accounts. 

by Forest H. Belt 

Said a recent news release from 
TELEVISION DIGEST, reporting a 
survey they had conducted: "In the 
next five years, nearly half of Amer- 
ica's television -equipped homes will 
convert to color." Open almost any 
magazine or newspaper and you'll 
read of astounding advances color 
TV is making-networks are push- 
ing color programs, manufacturers 
are pushing color receivers, and 
furniture dealers are mouthing col- 
or -TV "bargains," especially in last 
year's models. In fact, dealers all 
over the country report that new 
color TV is now a seller's market; 
supply just isn't keeping up with 
the increasing demand. 

Okay, so you've heard or read 
all of this; what does it mean to 
you? Just this: Every set that is 
sold should be installed and ad- 
justed by someone familiar with the 
techniques of color servicing and 
convergence. An antenna assures 

best color reception, so there is out- 
side work for someone; and every 
set that is sold will need servicing 
sooner or later. 

Where's the Money 

Let's delve into a few "dry" sta- 
tistics, and see if we can liven them 
up for you, converting them into 
potential dollars and profits. 

What are the dollar potentials 
right now for color -set service tech- 
nicians? There are almost 5 million 
color sets in use already, and by 
January 1966 the figure should top 
that. (Experts say there would be 
even more in use except for a short- 
age of sets brought about by heavy 
demand and a scarcity of color pic- 
ture tubes.) Imagine, 5 million sets! 

Now, let's add another interest- 
ing statistic. Estimates indicate 
about 100,000 fulltime service tech- 
nicians in the United States, either 

Table 1. Color Service Yearly Profit 

Based on one set each work day 

SERVICE 

$ 7.50/call 243 work days $1750 

$25.00/bench job 73 sets 1825 

Total service income $3575 

Color -service part of technician salary 2150 

Gross profit -- service $1425 

PARTS 

$25/set 100 sets 2500 

Total parts income 2500 
Cost of parts 1500 

Gross profit -- parts 1000 

Total Gross Profit 2425 
Portion of expense & overhead 1825 

NET PROFIT $600 

in business for themselves or em- 
ployed fulltime. Of these, about 
55% can service color receivers- 
about 55,000. Connect this with the 
number of color sets in operation 
and you can conclude that there are 
already about 100 sets for every 
technician capable of working on 
them. That means a set every 21/2 

working days or 2 sets per week, if 
each receiver needs service only 
ONCE a year. 

Expand this a little further. Ex- 
perience has shown that color sets 
require service a bit more than 
twice a year, on the average. 
You can see the implication: 
There's a set every day for each 
technician to service, even at the 
present low level of color -set satur- 
ation. Are you servicing at least 
one color set every day? If not, con- 
tinue reading and see what you're 
missing in $$$$$. 

The Dollars 

It's not difficult to calculate the 
approximate service income gen- 
erated if one color -set job reaches 
your shop every day. You can fol- 
low Table 1 if that makes it easier 
to understand. 

More than 95% of color jobs 
start with a service call to the home. 
Charges for this range from as little 
as $6.00 to as high as $12.50. With 
an arbitrary $7.50 for our example 
(a survey shows this to be a pop- 
ular rate) , and allowing 5% for 
carry -ins, service calls bring in 
about $1750 each year. Okay for 
just a starter? 

Remember, however, this figure 
is only for service calls. About 30% 
of these sets, if a really good main- 
tenance job is to be done, will re- 
quire shop servicing. So, we must 
also figure the service income from 
the almost 75 sets (including car- 
ry -ins) that actually reach the shop. 
(The service -call charge is left 
standing to cover pickup, delivery, 
and final adjustment in the home- 
a necessity with color.) A specific 
price for a shop repair job is more 
difficult to pin down. However, a 
well-equipped shop with a compe- 
tent technician can do a thorough 
repair and preventive -maintenance 
job on a color receiver for about 
$25 (this, too, is a popular "round" 
figure all over the country, although 
actual charges fluctuate widely 
above and below this amount). So, 
add another $1825 of service in - 
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come to the $1750 and you have: 
$3575 per color technician. If you 
service color, therefore, statistical 
chances are that you'll add nearly 
$3600 a year to your income. 

But we're not finished yet. 
Consider the parts used in serv- 

icing color receivers. Tubes and 
fuses on home calls; resistors, ca- 
pacitors, coils, and transformers in 
the shop; sweep components; a pic- 
ture tube every now and then: the 
charges for all these components 
are part of your gross income. Re- 
placement parts for color sets, at 
list price, average about $25 per 
year per set over a 5 -year span. 

The Net -Profit Picture 

To analyze profit, first develop 
some gross -profit figures. 

Gross profit from service income 
is equal to total income minus sal- 
ary (yours or your technician's) . 

Of your $3575 service income, you 
may have paid your employee or 
yourself as much as 60% or $2150. 
Gross profit is thus $1425. 

Gross profit from parts is found 
by subtracting their cost from to- 
tal parts income. If your markup 
averages 40% (it's more on tubes 
and on a few other components if 
you buy wisely), your gross parts 
profit in this example will amount 
to $1000. 

Total gross profit is $1425 plus 
$1000, which is $2425. 

Naturally, this amount is re- 
duced by overhead expense to find 
net profit, although your color - 
servicing activity should be charged 
only its fair share of overhead. A 
realistic portion shouldn't amount 
to more than 75% of gross profit, 
which leaves a net profit of $600 
per year. That's $600 profit, mind 
you, over and above your (or em- 
ployee's) salary; that's $2.50 profit 
every working day and more than 
$50 profit every month. Is it worth 
it? You decide. 

The Outlook 

So far, we've talked only about 
how you can make money serv- 
icing color right now. What is the 
future going to hold? To all ap- 
pearances, the future of color is 
certainly bright. Present trends indi- 
cate there will be 25 million color 
receivers in operation by 1970- 
only 5 short years from now! Con- 

sider this in terms of dollars and 
the net -profit picture, and it will 
be more meaningful. 

In 1970, there will be five times 
as many color sets as there are to- 
day. Assume there will be the same 
number of color -television service- 
men. Each man will have to repair 
an average of 5 sets every day to 
keep them all going. Better equip- 
ment will be necessary, along with 
faster ways to hunt trouble. Even 
if charges stay exactly the same 
(they're likely to rise as all other 
prices will), the total service in- 
come for a color technician will 
average $17,875. About $10,500 
of that should go for salary, which 
incidentally means a competent 
color -TV technician can earn a 
good salary from color sets alone- 
fixing only 5 sets a day. 

And what about net profits in 
1970? Parts sales for the five -sets - 
per -day you're servicing then will 
produce a gross profit around $5,- 
000. Total gross profit, then, will 
be $7375 for service and $5,000 
for parts, a total of $12,375. It's 
likely that overhead costs will have 
risen along with other prices and 
will take a bigger bite out of gross 
profit. A $3000 net profit would 
be acceptable, and don't forget 
that's over and above whatever sal- 
ary you pay yourself or your color 
technician. 

Something else to keep in mind: 
all this means that 55,000 color - 
TV technicians will have to work 
practically fulltime to keep up. The 
few black -and -white sets that are 
left and the other electronic gadgets 
which will have been sold by 1970 
will be taken care of by the re- 
mainder of the probably 100,000 
technicians. Many of them will be 
specialists in their own type of elec- 
tronic equipment. And of course 
color experts will be able to do 
other servicing, too. 

Where's Your Share? 

Yes, there is money to be made 
in color -television servicing. You 
can be having your share today. 
Apply yourself to the task, and you 
can take more than your 1/55,000 
of the color -TV service work that's 
available; lots of service shops al- 
ready have more than that. Spe- 
cifically, here's how. 
(1) Learn the basic operation 
of circuits in color chassis, even 

if you must spend much of your 
precious time in study, in school, 
in clinics, or in solitary evenings 
of reading, reading, reading about 
color television. You won't get your 
full share of today's servicing, let 
alone tomorrow's, unless you un- 
derstand the sets. 
(2) Learn the most modern and 
speedy troubleshooting techniques. 
Time wasted today may mean only 
that you don't make many dollars; 
in the future, it may mean you 
can't handle the load of sets you'll 
be asked to service, and the good 
wages will go to servicemen who 
have learned to do a thorough job 
quickly. 
(3) Buy test equipment to do, in 
a reasonable time, the complete 
job your customer expects of you. 
You can't make money (profits) if 
you can't repair sets fast enough 
both to please the owner and to 
move several through in a day. 
Color sets require closer alignment, 
more thorough testing, and more 
careful servicing than monochrome 
receivers. Skimp on the job, and 
you'll soon get the reputation. 
Proper instruments, and knowledge 
of how to use them, are essential. 
(4) Get experience as soon as pos- 
sible. Don't wait until the work 
load is burying you (perhaps from 
your lack of skill) . Work with an 
expert (even if he's younger than 
you). Learn by doing. Work on 
sets the cut -and -try way if you have 
to, but do it. Don't have time? 
You'll have less time later when 
more and more sets are demand- 
ing more and better technicians. 
Work on your own set. Work on 
your customers' sets. You gain ex- 
perience only by working on sets. 
Now! 
(5) Be sure you're charging 
enough-for your time and knowl- 
edge and for your investment in 
equipment and parts inventory. 
Don't forget your overhead ex- 
penses. If you don't ask enough for 
your specialized work on these 
complicated tinted sets, you'll dis- 
cover that you can't afford the 
time- and labor-saving devices you'll 
need to handle the volume of sets 
you'll soon be asked to service. If 
you can't handle them properly, 
your customers will go somewhere 
else for service, and you would 
have far less than your fair share 
of this booming color -TV servicing 
market. 
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NEW SIMPSON 7 -INCH VTVM 
MODEL312 Immediate delivery from Electronic Distributor stock. 

Extra Wide Frequency Response. 40% Less Circuit Loading Than Conventional VTVMs. 
Here's a rundown on all the goodies Simpson has packed into this new VTVM. With its accessory probe, you 
can make measurements from 10 KC to 250 MC at ±1 db. With its 16 megohm (rather than 11) input resistance, 

you don't have to worry about circuit loading. Moreover, you can run your tests with a tracking error of less 

than 1°/o. And don't worry too much about meter burnout. There's a specially designed protection circuit. 
You can handle solid state testing easily and accurately because of the 1/2 -volt DC range. Accuracies are ±- 3°/o 

(FS) on all AC and DC ranges. Resistance accuracy is ±3° of arc. Model 312 has a big, easy -to -read 7 -inch 
meter housed in a rugged phenolic case. Operating line voltage is 105/125 V, 50/60 cps. High $7995 
voltage and RF probes available. See Bulletin 2070; copies sent on request. Model 312 price ... 
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RANGES: 
DC VOLTAGE: 0-0.5, 1.5, 5, 15, 50, 150, 500, 1500 (16 Megohms input impedance) 
AC VOLTAGE: (R.M.S.): 0-1.5, 5, 15, 50, 150, 500, 1500 (1 Megohm minimum input impedance) 
AC VOLTAGE: (Peak to Peak): 0-4, 14, 40, 140, 400, 1400, 4000 
RESISTANCE: RX1, RX10, RX100, RX1K, RX10K, RX100K, RX1M (10 ohm center) 
FREQUENCY RESPONSE: _T3°á from 15 cps to 3 megacycles per second on all AC voltage 
ranges through 150 volts. With R.F. Probe: 10KC to 250 MC 1 db. 
R.F. probe usable up to 40 volts rms. 

SIMPSON ELECTRIC COMPANY 
5209 W. Kinzie Street, Chicago, III. 60644 Phone: (312) EStebrook 9-1121 
Representatives in Principal Cities See Telephone Yellow Pages 

Export Dept: 400 W. Madison St., Chicago, III. 60606 Cable, Amergaco 
NsrRUMENrs T sTA V ACCURArE 

In India: Ruttonsha-Simpson Private Ltd., Vikhroli, Bombay 

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 
Circle 19 on literature card 
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Overall Alignment 
IN COLOR 
RECEIVERS 

Adjusments to coils in the RF, IF, and 

chroma stages are sometimes related. 

by Arnold E. Cly 

Color is really on the move! According to most re- 
ports, by the end of this year five million color TV sets 
will be in use. This will represent an increase since 
January 1 of 2,140,000 units-the largest number of 
color receivers to be placed in American homes during 
any one year. It's easy to see that television technicians 
are going to have an increased amount of business in 
the color -TV field. To remain a keen competitor, the 
service shop must be ready to take care of many 
problems encountered in servicing color TV that are 
not found in black -and -white servicing. 

RF, IF, and color -circuit alignment is one area that 
will be of great importance. The objective is the same 
as for a black -and -white set-the best possible picture 
definition on the CRT screen that the particular chassis 
can produce. The major difference is the exactness re- 
quired in RF and IF alignment of color receivers; mis- 
alignment anywhere in the signal path through the re- 
ceiver is more likely to cause poor performance in a 
color set than in a black -and -white set. 

The Tuner 

First, let's go through the fundamental alignment 
steps for a typical tuner, since this stage must pass a 
proper signal to the rest of the receiver. The tuner 
performs the same function in a color set as in a 
monochrome receiver; it selects transmitted RF signals, 
which are amplified and heterodyned with the signal 
from a local oscillator. The difference -frequency output 
that results is coupled to the video IF section. The 
tuner in a color receiver must provide uniform ampli- 
fication at all required frequencies in the channel being 
received. In black -and -white reception, a good picture 
may be obtained even if the tuner bandwidth is some- 
what narrow; however, this condition in a color receiver 
would result in poor or nonexistent color reception. 

The normal response curve of the RF tuner in a color 
receiver (Fig. 1) provides proper bandwidth for color 
reception. By noting the markers on the curve, one 

can realize what would happen if the higher -frequency 
parts of the television signal were attenuated. The re- 
sult would be the loss of part or all of the color in- 
formation. This proves the importance of a proper 
alignment procedure which places the video- and 
audio -carrier markers at the positions shown, pro- 
vides maximum gain with minimum tilt, and elimi- 
nates sag within the response curve. 

Testing Requirements 

The first requirement for any alignment job is proper 
equipment, and in color -TV service work it is especial- 
ly important that this gear be stable and accurate. The 
generators and scope must be bonded together with 
short, direct grounding straps to eliminate standing 
waves on shielded leads and to prevent ground loops 
from being formed. These conditions will cause the re- 
sponse curve being viewed to vary in amplitude and 
shape if any part of the body approaches the test leads 
-this is very annoying and will prevent good align- 
ment if not corrected. 

The use of a marker adder will make alignment much 
easier and more accurate due to the absence of re- 
sponse -curve distortion caused by the marker. An adder 
places the frequency pip on the curve after the sweep 

VIDEO¡~4.5mc- -iSOUND 

COLOR 

SUB CARRIER 

Fig. 1. The VHF -tuner response curve should look like this. 
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signal has passed through the receiver. If the marker 
signal passes through the same stages as the sweep sig- 
nal, waveform distortion usually results-especially if 
the output of the marker generator is increased to make 
the pip visible. 

Radiation from the horizontal -output stage will 
usually show up as hash on the response curve. This 
intereference may be eliminated by removing either the 
horizontal -output tube or the protective fuse for the 
horizontal -sweep circuit. Then, a 1500 -ohm (some 
chassis may use 2000 -ohm), 100 -watt resistor is tied 
from the B+ source in the low -voltage supply circuit 
to ground. A word of caution! If the horizontal -output 
tube or fuse is removed, be sure all bias supplies are 
connected before the set is turned on. Some receivers 
use negative bias voltages from the horizontal -output - 
stage grid, and component failure may result if this 
voltage isn't present. 

Alignment Procedure 

Fig. 2. shows the connection points for the alignment 
apparatus and the components to be adjusted. The 
sweep and marker generators (and the marker adder, 
if one is used) should be permitted to warm up for at 
least 15 minutes before any checks are made. 

The vertical input of an oscilloscope is connected to 
point U, and a variable negative bias supply is applied 
to point T. The sweep -generator output, with a 120 - 
ohm resistor in each lead (to match the 50 -ohm gener- 
ator output to the receiver 300 -ohm input), connects to 
the antenna terminals, and the tuner is set to channel 
13. Adjust the sweep generator and scope to display 
the tuner response curve on the scope face. Set the bias - 
supply output to obtain a response curve that shows no 
indication of overloading; usually about -3 volts is 
needed. Adjust the marker generator so that first the 
video and then the audio carrier -frequency markers for 
channel 13 appear on the curve. Now adjust in se- 

quence mixer -grid trimmer A201 and RF trimmers 
A202 and A203 to obtain maximum output; the re- 
sponse curve must be symmetrical with markers posi- 
tioned as shown in Fig. 1. 

Remove the oscilloscope from point U and recon- 
nect it across the video -detector load resistor. Set the 
variable bias supply for - 15 volts, and set the tuner 
and the generator to channel 10. Adjust RF neutral- 
izing trimmer A204 for minimum amplitude of the 
output which appears on the scope screen. Return the 
scope connection to point U. Reduce the variable bias 
voltage to its previous setting, and switch the tuner 
selector and generator from channel 12 through chan- 
nel 2. Observe the waveform on the scope for each 
channel, and (if it's necessary) make compromise ad- 
justments of A201, A202, and A203 to obtain maxi- 
mum gain and symmetrical response for all channels. 

Video IF's Next 

When the tuner is aligned and the proper frequencies 
are available for the video IF stages, you can proceed 
with the video -IF alignment. The connections to the 
tuner are removed, and the RF oscillator is disabled. 
This may be done by clipping off the grid pin of the 
oscillator section of the mixer -oscillator tube. Save this 
tube; it may be used in the same manner for other 
alignment jobs. 

The first step in video -IF alignment is the connection 
of bias voltages to the proper points. These voltages 
and connection points vary from chassis to chassis; 
consequently, they must be obtained from the align- 
ment instructions for the chassis concerned. 

Basically there are two methods used for video -IF 
alignment. In the first procedure, the output of a crystal - 
calibrated RF signal generator is coupled to the tuner 
input. Usually the tuner local oscillator is disabled, and 

Please turn to page 114 
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Fig. 2. Alignment adjustments in a typical color -set tuner are identified by "A" numbers. 
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No one's asking you to love this man. 
Just to listen to him. 

He may not be your idea of a great guy... but he might be a guy with a great idea. 
He's got eye -popping information about your top prospects. Information that can give you 

solid new ideas on how to sell them when they're ready to buy. 
Ask your Yellow Pages salesman how the Yellow Pages National Usage Study can help you. 

He's helped a lot of others. He's in the Yellow Pages under Advertising-Directory & Guide. 

Advertise for action 
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by Allan F. Kinckiner 

It is pretty well accepted that 
each succeeding line of TV receiv- 
ers is in some way superior to pre- 
vious lines. Improved performance 
generally results from combining 
newly developed tubes, circuits, and 
assembly techniques with estab- 
lished designs already proved reli- 
able. Occasionally, however, a new 
model may not come up to expecta- 
tion; shortcomings show up in the 
field that were not apparent in 
the design laboratory. In such cases, 
manufacturers develop production 
changes, often based on the findings 
and recommendations of field -serv- 
ice engineers, and issue production - 
change bulletins so that servicemen 
can make the same changes in sets 
already sold. Now and then, a new 
model is merely an earlier chassis 
with production changes. 

Despite the fact that set produc- 
ers find it advisable to make pro- 
duction improvements, service tech- 
nicians often ignore the bulletins 
unless they tie in with some tough - 
dog trouble. It is ironic that service- 
men who conscientiously replace 
"popped" bypasses with units of 

Improving 

higher voltage ratings, or heat -dam- 
aged resistors with new ones of 
higher wattage, are the same fellows 
who won't change component val- 
ues even when circumstances indi- 
cate that altered values would work 
better. This is not to suggest that 
part values be juggled indiscrim- 
inately, nor that circuit changes be 
made wholesale. But, in a great 
many sets, minor changes can pro- 
duce exceptional improvements. In 
addition to restoring receiver opera- 
tion, therefore, a technician can also 
improve a receiver's overall per- 
formance. 

There is another consideration 
when changing parts or circuits: 
While changes made according to 
manufacturers' bulletins are help- 
ful in late -model receivers, such 
changes in older sets may not help 
much because all the components 
are old. Change bulletins are rarely 
helpful when subpar performance 
results from accumulated aging, and 
manufacturers seldom issue bulle- 
tins on sets that are more than three 
years old. 

Many of the changes mentioned 

Occasionally, minor 
modifications improve 
performance. 

in this article cover some pretty old 
chassis, models that have had no 
bulletins for years. The circuit 
changes described have been exam- 
ined critically with test patterns and 
scope traces, to be positive that they 
introduce no detrimental side ef- 
fects. Most of the improvements 
have been made in a large number 
of receivers, and have, invariably 
been welcomed by the set owners. 

Improving Contrast 

The sync portion of a composite 
video signal (Fig. 1), occupies 25% 
of its total amplitude, and for nor- 
mal programming (except com- 
mercials) maximum black signals 
are controlled at the transmitter to 
be about 10% below the sync base 
or "porch" level. Only the video 
signals between maximum white 
and maximum black modulate the 
CRT beam; therefore only 65% 
of the total signal amplitude is pic- 
ture information. In most early TV 
receivers, the composite signal that 
reaches the picture tube has a peak - 
to -peak amplitude of 50 volts, so 
only about 33 volts is actual pic- 
ture signal. This is hardly enough 
for a high -contrast picture and re- 
sults in poor viewing in a lighted 
location. 

Many very old receivers still 
found in some areas use a two -stage 
video amplifier circuit. Fig. 2 shows 
the second stage. In these receivers, 
the signal normally applied to the 
CRT is approximately 60 volts 
peak -to -peak with the contrast con- 
trol at maximum. The signal on the 
plate of the video output stage is 
about 85 volts. By bridging the R4 - 
C l network, you can cause over 
80 volts to reach the picture tube, 
improving contrast considerably. 
This change doesn't affect picture 
detail too much on sets this old. 

Fig. 1. Makeup of composite video waveform showing relative amplitude of sync. 
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_l'IIRACLE 

WORKER 
in professional TV service shops 
PINPOINTS ANY TV TROUBLE FAST! UPS YOUR PROFIT! 

FLYING SPOT SCANNER 
transmits B&K patterns or your own 
pictures onto TV screen 

It's like having your own TV station! You can inject 
your own TV signals at any time, at any point-and 
quickly solve tough dogs, intermittents, any TV 
trouble, as you watch the generated test pattern on 
the raster. Checks any and all circuits in any stage 
throughout the video, audio, r.f., i.f., sync and sweep 
sections of the TV set. No external scope or wave- 
form interpretation is needed. And if you wish, you 
can transmit your own slide -pictures. 

Makes Color TV Servicing Easy, Too. 
Generates white dot, crosshatch and color bar pat- 
terns for convergence. Generates crystal -controlled 
keyed rainbow color display to check color sync 
circuits, check range of hue control, align color de- 
modulators. Demonstrates correct color values. 

Saves time and work for the "pro." Makes servic- 
ing easier and faster for the beginner technician. 

Most valuable instrument in TV servicing. 
Net, $329.95 

Profit with a B&K Service Shop 
See your B&K Distributor 

or Write for Catalog AP2I-R 

DELUXE B&K 

MODEL 1076 B&W and COLOR 

TELEVISION ANALYST 

with Crystal -Controlled Keyed Rainbow Color Display 
and Highly -Stable Horizontal Oscillator Sync 

7/2 IIITEIEVISION 

ANALYST 

- 

a `250 

III;° / 
' 

1.UG 0...L 

9 p -....' 

B & K MANUFACTURING CO. 
DIVISION OF DYNASCAN CORPORATION 
1801 W. BELLE P LAI N E AVE. CH ICAGO, ILL. 60613 

Export: Empire Exporters, 123 Grand St., New York 13, U.S.A. 



state -of -art Transmission 

REpRT 
tie NUR \ & Reception 

Color has come into its own this past year. 

by David Lachenbruch 

In the 12 years of color tele- 
vision's commercial existence, 1965 
has unquestionably been the most 
eventful and most successful. But 
1965 has been only a beginning! 
There's little doubt that 1966 is go- 
ing to eclipse the entire 12 -year 
period in development, in produc- 
tion, and in sales of color television 
receivers. 

Color is now following almost 
precisely the explosive growth pat- 
tern that black -and -white television 
pursued during the early and middle 
1950's -years of soaring sales, 
shortage of tubes and broadcast 

equipment, and proliferation of pic- 
ture -tube sizes. 

Industry Figures 

In 1964, there were only two 
color -TV screen sizes in the domes- 
tic market; for 1966, there will be 
at least six. In 1964, only one tele- 
vision network was broadcasting 
any significant amount of color; in 
1966, all three are moving head- 
long toward full color programing. 
In 1964, fewer than 150 local TV 
stations were originating their own 
color shows; in 1966, the number 
will exceed 300. 

Sales of color sets went over the 
million mark for the first time in 
1964 -totaling 1.4 million sets. For 
1965, present trends suggest sales 
of nearly 2.4 million color sets, and 
few in the industry seriously ques- 
tion the probability that more than 
that could be sold by year's end if 
they were available. During 1965, 
about one color set was sold for 
every four black -and -white sets; in 
1966, the ratio is expected to be 
one for two, with color accounting 
for 3.3 million units. 

A recent survey of TV -set manu- 
facturers showed that they expect 
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Color -set sales curves show yearly increases to date, with projected rises through 1970. 
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AMPHENOL 
SIGNAL COMMANDER 

Field Strength Meter 
Laboratory Quality 

Absolute RF Reaiings in uy 
or db 

Plug-in Frequency Module- 
no realignment necessary 

Optional all -band dipole 
44 antenna 

Lightweight, all -transistor, 
battery operatior 

SIGNAL COMMANDER 
FIELD STRENGTH METER 

HI BAND 

VHF TUNER 
MODEL 1010 -Il 

A laboratory quality field strength meter, 
designed for one man operation used to measure 
either radiated or conducted (twin lead or coax cable) 
RF signals 

AVAILABLE NOW from your Amphenol distributor 

AMPHENOL DISTRIBUTOR DIVISION 

Amphenol Corporation 
2875 S. 25TH AVE., BROADVIEW, ILL. 

312 CO 1-2020 60155 
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Relative sizes color -CRT viewing areas. 

sales to continue rising at least 
through 1970, when 5.7 million 
sets will be sold to the public. Ac- 
cording to these estimates, nearly 
26 million American homes-or 
more than 44% of TV -equipped 
households-will have color sets 
by the end of 1970. This compares 
with 5 million, or 9%, today. 

CRT Sizes 

The most dramatic change in 
color sets themselves obviously has 

40 

a89 

Comparative lengths show reductions. 

been the development of rectan- 
gular picture tubes. The bulky 21" 
round tube which has been the in- 
dustry standard for more than 10 

years will be virtually out of pro- 
duction by mid -1965, except for 
replacement purposes. Until recent- 
ly, it was believed that this tube 
would be succeeded by a mere two 
or three "standard" sizes; the fierce- 
ly competitive set -manufacturing 
industry has already announced a 

total of six rectangular sizes for 
'1966 production. 

Already well established is the 
23" rectangular color tube devel- 
oped jointly by Motorola and Na- 
tional Video Corp., which will ap- 
pear in sets built by no less than 12 

manufacturers in 1966. Because of 
its 92° deflection angle, the 23" 

GREATEST 
Voteadtd.94 

IN 

COLOR TV 
SERVICING 

THE 

ONLY 
TV TUNER 

CLEANER 

GUARANTEED 
TO DETUNE 

COLOR 
SETS 

EMTRON/C 

COLORNEW! 

U BE 
ON-DRIFT TUNER CLEaNEB 

Safe For Plastics 
pesalle 

designed to clean as 
óricate 

All COLOR T.Y. TUNERS 

s MIRACLE TC 5 

NTENT" 

NOW AT ALL DISTRIBUTORS 

DEALER NET $239 

1260 RALPH AVENUE 

BROOKLYN, NEW YORK 11236 
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...places a complete range of 

components at your fingertips 

Left to right: sets with 19", 21" and 23" color picture tubes-all rectangular. 

Model 
ACCLAIMED 501 COMPONENT SUBSTITUTOR 

BY SERVICEMEN 
e of the most as on ents 

u 
on the 

bench or 

calls! 

Substitutes for 
any one of 

over 80 
component values 

Will substitute 
up to 4 different 
components at 
the same time 

The Model 501 provides all 
the substitutes for electronic 
components you want and 
need in your every day work 
... more than any other in- 
strument of its type. No long- 
er do you have to handle hard - 
to -manipulate crumpled parts 
...solder and unsolder com- 
ponents as you trouble shoot 
a set. With a twist of a knob 
and a flip of a switch you can 
set the 501 to any one of over 
80 component values ... sub- 
stituting as many as four dif- 
ferent components simultane- 
ously. Smart, sturdy grey 
hammertone steel housing ... 
handy storage compartment 
accommodates the insulated 
test leads provided with the 
instrument. Size: 10" wide x 
61/4" high x 41/2" deep. 

for fast 
substitution 

only $3750 
Slightly higher in the West 

A surge protector 
switch prevents arc- 
ing,sparking,orheal- 
ing of electrolytics 

Electrolytics 
are 

discharged 
automatically 

SUBSTITUTES FOR 
CARBON RESISTORS 
12 VALUES 1 watt: 10/18/33/56/100/180/330/560/1000/ 
1800/3300/5600 ohms 
12 VALUES 1/2 watt: 10,000/18,000/33,000/56,000/ 
100,000/180,000/330,000/560,000/1,000,000/1,800,000/ 
3,300,000/5,600,000 ohms 

POWER RESISTORS (20 watt Wire Wound) 
20 VALUE: 2.5/5/7.5/10/15/25/50/75/100/150/250/500/ 
750/1,000/1,500/2,500/5,000/7,500/10,000/15,000 ohms 

CAPACITORS (600 volts) 
12 VALUES: .0001/.0005/.001/.0025/.005/.01/.015/.02/ 
.05/.1/.22/.5 mfd. 

ELECTROLYTICS (450 volts) 
17 VALUES: 4/8/10/12/14/18/20/28/30/40/50/70/80 
130/150/200/230 mfd. 

RECTIFIERS (Universal) 
CRYSTAL DIODES-all general purpose low voltage types 
SELENIUM POWER RECTIFIERS-up to 500 ma., 800 PIV 
SILICON POWER RECTIFIERS-up to 750 ma., 800 PIV 

See your electronics parts distributor or write for complete literature 

Efir- ZI/% ELECTRONICS CORPORATION 
J 315 Roslyn Road, Mineola, New York 11501 
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tube is more than 5" shorter than 
the 21" round 70° tube. Viewing 
area is 274 square inches, slightly 
more than the 265 -square -inch 
screen area of the 21" round tube. 

The 25" rectangular tube, after 
several false starts, is now in gen- 
eral distribution and is being used 
to a degree by virtually every set 
manufacturer, although it is in ex- 
tremely short supply. With 90° de- 
flection, the 25" CRT is still more 
than 4" shorter than the old 21" 
and provides a 295 -square -inch pic- 
ture viewing area. 

Beginning to appear in a few sets 
is a new "industry standard" 19" 
rectangular color tube, with 90° 
deflection and a viewing area of 
180 square inches. Its neck is al- 
most 3" shorter than on the 25" 
rectangular tube. 

Most manufacturers thought 
these three new rectangulars would 
be enough to launch a highly suc- 
cessful 1966 sales year. But already 
three more sizes are in advanced 
development stages and will prob- 
ably see the light of the salesroom 
before 1966 ends. 

General Electric, which achieved 
notable success in monochrome 
"tinyvision," has scheduled its 11" 
Porta -Color receiver, with a 60 - 
square -inch picture, for sales before 
Christmas 1965 at $249.95. At 
press time, the company had re- 
leased no technical details, but did 
verify that the set, which weighs 
less than 25 pounds, uses tubes and 
not transistors. The color picture 
tube is, according to GE, "an im- 
proved, simplified version of the 
standard three -gun aperture -mask 
type that is less costly to produce 
and install in the receiver." The 
little color set measures 113/4" high, 
17" wide, and 161/2" deep. This 
depth, in relation to screen size, 
suggests a deflection angle of 70°. 

In a competitive answer to GE's 
11" tube, Corning Glass Works 
has developed, in conjunction with 
several tube manufacturers, a glass 
bulb for a new 15" color tube. RCA 
has already announced it will manu- 
facture the tube, to be available in 
limited quantities next fall. The new 
15-incher will have a 102 -square - 
inch viewing area and measure less 
than 15" from front to back. 

RCA's small 15" color tube will 
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have several innovations. One is 

the "Einzel," or unipotential, lens 
focus system, which eliminates the 
need for a separate focus -voltage 
supply. Another is the use of a 

steel rim band for implosion pro- 
tection-similar to modern black - 
and -white tubes-instead of bonded 
or external safety glass. RCA says 
the new tube and chassis could be 
housed in a cabinet about 15" high, 
18" wide, and 12" deep (with a 3" 
"doghouse"), and the whole set 
should weight about 40 lb. The 
CRT is designed for operation at 
relatively low voltages with an eye 
to manufacturing economy, transis- 
torization, or both. 

Still another picture -tube size 
is on its way-this one a modern, 
rectangular version of the 21". De- 
veloped jointly by Owens-Illinois 
Glass Co. and Motorola, this 90° 
rectangular will have 221 square 
inches of viewing area and will be 
about an inch longer than the 19" 
rectangular. It should show up in 
new models of several brands about 
midyear or thereafter. 

The Color Bottleneck 

Picture -tube production continues 
to be the limiting factor in color - 
set sales. Despite unprecedented ex- 
pansion of tube facilities (August 
1965 PF REPORTER, page 20), the 
supply isn't expected to equal de- 
mand until late 1966, at the earliest. 
One picture -tube maker estimates 
1965 color -receiver production at 
1,650,000 sets with 21" round 
tubes, 600,000 with 23" and 25" 
rectangulars, 100,000 with 19", 
and 25,000 with 11" tubes. For 
next year, this same manufacturer 
predicts that the overwhelming ma- 
jority of sets -2 million-will have 
23" and 25" tubes, about 650,000 
will have the old 21" round, an- 
other 650,000 will have 19", and a 
mere 150,000 will have 11" and 
15" tubes. (These estimates were 
made before the announcement of 
the new 21" rectangular.) 

In addition to expansion among 
existing color -tube manufacturers, 
two set builders who are new to 
CRT manufacturing have added to 
the industry's total capacity by es- 
tablishing color -tube plants. With 
Admiral and Motorola thus added 
to color -tube production, more 
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STOCK SELL INSTALL 

risky TV ACCESSORIES 

Major network programming is 

switching to Full Color this 

fall - - cash in on the service 

market being created now 

by increased Color TV Sales. 

Mosley TV Accessories are 

designed to provide constant 

impedance & more efficient 
signal transfer for flawless 

reception of Color/ B & W. 

Why risk your reputation and 

profits on TV Accessories 

of doubtful quality .... 
.... Eliminate antenna 

system Call Backs .... 
.... Encourage customer 

referrals -- Install MOSLEY 

TV ACCESSORIES with every 

antenna you sell & service. 

I WOULD APPRECIATE YOUR FREE BOOKLET 
"AUDIO AND TV ACCESSORIES BY MOSLEY" 
DESCRIBING THE COMPLETE MOSLEY LINE. 

'Trudy TV" NAME 

ADDRESS 

CITY/STATE 

41,1 
4610 NORTH LINDBERGH BLVD. - BRIDGETON, MISSOURI. 63044 
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manufacturers now make color 
tubes than make original -equipment 
monochrome tubes. 

Another major 1965 develop- 
ment in color tubes has been the 
nearly universal acceptance of the 
new rare-earth phosphor described 
chemically as a europium -activated 
yttrium vanadate. Developed orig- 
inally by Sylvania, this phosphor has 
made an important contribution to 
truer color rendition and greater 
brightness, in the opinion of most 
(not all) tube and set makers. 

A less publicized issue within the 
TV industry is the question of 
brightness vs contrast. Some manu- 
facturers-notably Zenith and Syl- 
vania-are further utilizing the 
brightness of rare-earth tubes by 
using high -light -transmission filter 
glass for the CRT screen, which 
lets the viewer see about 70% of 
the light from the picture tube. 
RCA and others favor a more high- 
ly tinted face glass, which lets bare- 
ly more than 50% of the light 
through but provides greater con - 

JEWELRY 
for your best gal- 

STUNNING PINS 
from 

,r Perma- Power 

yoù get them FREE with either 
of these BRITENER PACKS 
Whether it's a special occasion or 
an unexpected surprise-the gals 
all love to receive jewelry. Give 
your best gal one of these unusual 
Gold -Fashioned pins (they'd cost 
as much as $4.95 in an exclusive 
shop). Watch her face brighten 
up! 

Brightening up is a Perma- 
Power specialty, although it's 
usually directed at faded picture 
tubes. Vu -Brite and Tu -Brite 
boost picture tube brightness, 
and boost your popularity with 
your customer. Always keep both 
kinds on hand! 

The pin is free (many unusual 
designs)-when you buy 12 
Vu-Brites, Series or Parallel, at 
the special $9.95 price. 

You also get one of these "Gold - 
Fashioned" beauties with a 
pack of 4 Tu-Brites. If the base 
is right, the boost is right. Only 
$8.95. J 

SEE YOUR DISTRIBUTOR NOW FOR BOTH THESE SPECIALS. 

PERMA-POWER COMPANY 57400 
North 

ripp v nue, 
Chicago, III. 60646 

Ph 

trast. There's no end in sight to this 
difference of opinion, and both ver- 
sions-along with etched and clear 
variations-are likely to be with 
us for a long time. 

Beneath the Board 

Because of the almost fantastic 
demand for color sets, there has 
been less emphasis this year on ma- 
jor technical innovation than on 
production. Some competitive fea- 
tures, such as automatic degaussing, 
first introduced by RCA in 1964, 
have now been universally adopted. 
Others, such as picture -peaking con- 
trols, tuner AFC, and color sub - 
carrier pilot lights (which indicate 
when a color signal is being re- 
ceived) are touted by some manu- 
facturers, shunned by others. 

Some antenna and transmission - 
line manufacturers, led by Jerrold 
Electronics, have started campaigns 
for the use of coaxial cable in place 
of 300 -ohm twin -lead, to improve 
color reception. General Electric 
has joined the drive by including 
connections for 75 -ohm cable as 
well as 300 -ohm lead-in on its 
1966 -model color sets. Others, 
spearheaded by JFD Electronics 
and Belden Manufacturing, de- 
nounce the high losses of coaxial 
lead (especially at UHF) and point 
out that a good -quality encapsulated 
twin -lead is better and less costly. 

The trend to transistorization, 
now under way in black -and -white 
TV, undoubtedly will be felt in 
color in the next year or so. To 
date, Philco is the only manufac- 
turer to use transistors extensively 
in color sets. Its 19" and 25" re- 
ceivers boast a "solid-state signal 
system." UHF and VHF tuners, 
IF's, and AGC stages are transistor- 
ized, while tubes are used in the re- 
mainder of the chassis. Philco's 
New Hybrid color chassis contains 
10 transistors. 

1965 saw no radical departures 
from the standard method of de- 
coding a color signal and displaying 
it. There's still only the three -gun 
shadow -mask picture tube and a 
fairly standardized demodulator and 
recombining arrangement. 

The Cost Picture 

Despite phenomenal business, 
competition inside the industry is 

Circle 26 on literature card 
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Least expensive color set-at $249.95. 

so stiff that there's heavy pressure 
both to reduce costs and to come 
up with "something better." There- 
fore, new chassis that emphasize 
economy are expected to crop up 
with increasing regularity, while at 
the same time more and more 
manufacturers will begin transistor- 
ization during 1966 and 1967. 

As for revolutionary new tubes 
and circuits, they're still nowhere 
in sight. But the pressure is heavy, 
and the rewards will be great for 
those manufacturers whose innova- 
tions and economies result in sig- 
nificant cost reduction in color sets. 

Declines of color -set prices are 
best summarized in a study of start- 
ing or "leader" prices of 14 major 
color -TV brands. The usual price 
for a 21" "leader" table model was 
$595.00 in September 1962, de- 
clining to $449.95 in September 
1963, to $399.95 in September 
1964, and to the $349.95 in Sep- 
tember 1965. Typical starting 
prices of other set sizes, as of Sep- 
tember 1965, were: 19" table 
model, $399.95; 21" (round) con- 
sole, $410; 23" console, $599.95; 
25" consoles, $675. 

Color Telecasting 

The color -set boom has acceler- 
ated the conversion of TV programs 
to color-which, in turn, is causing 
further escalation of the color -set 
boom. The programing escalator is 

expected to lead to virtually 100% 
color on the three networks by 
1967, or maybe earlier. 

Nearly all of the nation's 580 
commercial television stations are 
now equipped to rebroadcast net- 
work color programs, and by the 

end of 1965, well over 200 stations 
will have cameras to originate their 
own film and/or live color pro- 
grams. There would be far more, 
were it not for a sudden and seri- 
ous shortage of equipment for color 
origination. 

The rising interest in color broad- 
casting has spawned a new genera- 
tion of color broadcast equipment. 
From the inception of tinted TV, 
live and film cameras have had 
three pickup tubes-one for each 
of the three primary colors. The 

NEW B &K MODEL 606 DYNA-JET 

TESTS 
LATEST 

TUBES 

This new B&K Tube Tester provides the 
sockets and the features you need to test 
the latest color and compactron receiving 
tubes, as well as older types. 
You can test for all shorts, grid emission, 
leakage and gas; and check cathode emission 
the accurate way-under simulated load con- 
ditions! Each section of a multiple section 
tube is checked. With the Model 606, you 
won't reject the good tubes, and you'll quickly 
find the bad ones, reducing call backs, selling 
more tubes, and increasing service profit. 

QUICKLY 
You' find "tough dogst and weak tubes 
with the exclusive adjustable grid emission 
test, which has a sensitivity of over 100 
megohms.Tube sockets have phosphor bronze 

contacts for long, trouble -free life. Complete tube 
listings are provided in a handy reference index. 
This efficient instrument, in a small, handsome, 
leatherette covered carry case, will perform profes- 

CCURATELY 
on house calls or the service 

bench. Its low price will soon be paid for 
with increased profit. $7995 

PORTABLE' LOW COST/PROFESSIONAL 

For additional 
information 
write for 
Catalog AP -22. 

AND 

B & K MANUFACTURING CO. 
DIVISION OF DYNASCAN CORPORATION 
1801 W. BELLE PLAINE AVE. CHICAGO, ILL. 60613 

Export; Emp,re Exporters, 123 Grand St., New York S. U S A 

One of the latest color -TV cameras. Circle 27 on literature card 
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NEW 
AMPHENOL 

COLOR 
COMMANDER 

The most accurate color alignment in 
the HOME or SHOP-in 40% less time. 
AND will perform several functions that 
old-fashioned color bar generators can- 
not do... 

1. Unique three color bar pattern eliminates 
counting color bars and provides simple 
color hue alignment (proper phasing of 
demodulator circuits) No oscilloscope 
necessary. 
2. Squares, not rectangles, give instant ver- 
tical and horizontal linearity adjustments. 

3. Single dot provides faster static conver- 
gence, no need to guess which is the center 
dot. 

4. Single cross bar centers the raster con- 
veniently, swiftly. 

All this and more, RF and video output, 
easy -to -use gun killers. Lightweight; only 
31/2 lbs., in an attractive compact black 
leatherette carrying case. Completely 
solid state, the Amphenol Color Com- 
mander is available as a battery operated 
unit or with a built-in 117 VAC power 
supply. 

from your closest AMPHENOL DISTRIBUTOR 

®AMPHENOL DISTRIBUTOR DIVISION 
Amphenol Corporation 
2875 S. 25TH AVE., BROADVIEW, ILL. 

TM 
312 CO 1-2020 60155 

new generation is using a four -tube 
approach-three vidicon tubes for 
color and a separate one for black - 
and -white or "luminance" informa- 
tion. The result is a crisper color 
picture, with no bleeding of colors, 
and a clear, sharp black -and -white 
image (for monochrome receivers) 
heretofore unobtainable with color 
cameras. 

Both General Electric and RCA 
have four -vidicon film chains on 
the broadcast equipment market. 
GE has delivered more than 100 
already this year, and RCA expects 
to have 200 installed by the end 
of the year. At midyear, RCA in- 
troduced a live camera working on 
the same principle, using three 
vidicons for color pickup and an 
image orthicon for the monochrome 
channel. Early in 1966, RCA will 
change from vidicons to a newly 
developed "Selenicon" pickup tube, 
which uses a selenium alloy in its 
photosensitive layer. RCA claims 
that color sensitivity of the Seleni- 
con is more than double that of the 
vidicon. The company plans to de - 

Must!! 
for Color T.V. Service 

TEST ADAPTER 

T-100 
L 

Adapts Admiral Color 
T.V. chassis to R.C.A. 

type test jig. 

Don't burn out your 
present test jig. 

Don't send two men 
to pick up whole set. 

Save the cost of 
another test jig. 

More than pays for itself on first repair. 

Serviceman's net, $4.95. 

Available at your local parts jobber or 
send $4.95. 

TO: 

Eeeclfria ,%l¢, Tgc. 
301 Branch Ave., Prov., R.I. 02904 

liver 300 live cameras of both the 
four -tube and three -tube types in 
the 12 -month period ending in 
September 1966 (production has 
been resumed on the three -channel 
model because of demand) . 

Also attracting the attention of 
broadcasters is the Norelco live 
camera using Plumbicon (lead - 
oxide vidicon) tubes. This three - 
channel camera is praised for its 
compactness and accurate rendition 
of color details, particularly in deep 
shadows. Rumor says that Philips 
(Norelco) is at work on a four -tube 
"separate luminance" model. 

The World Picture 

Color prosperity may be nation- 
wide, but it isn't worldwide. Color 
broadcasting is available on a regu- 
lar basis only in the United States 
and Japan. Canada has announced 
a January 1967 target date for in- 
auguration of colorcasting. 

Europe is stirring. Despite con- 
tinuing efforts to choose a single 
color system for all of Europe, in- 
ternational communications groups 
are now virtually reconciled to the 
prospect of two or three different 
systems. The technical merits of 
the French SECAM system, the 
German PAL system, and the 
American NTSC method have been 
obscured by a smokescreen of in- 
ternational politicking. 

Any one of the systems can pro- 
duce an acceptable color and 
black -and -white picture, and it will 
be unfortunate indeed if Europe 
doesn't agree on a single system for 
continent -wide networking. Most 
American TV engineers naturally 
favor the U.S. system, which has 
been proven by 12 years' use in 5 
million receiver installations, and 
by a nationwide network of trans- 
mitting stations. It's particularly 
galling for U.S. engineers to hear 
some of their European colleagues 
claim that the NTSC system is "im- 
practical" because it "cannot be 
transmitted satisfactorily by micro- 
wave relay." 

The American color -TV system 
has been called impractical before 
-in this country. It couldn't suc- 
ceed, said many . . . but it did! 
Nothing succeeds like success, and 
today the word success has become 
synonymous with color television. 

Circle 29 on literature card Circle 28 on literature card 
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Color Sets 
(Continued from page 35) 

LOW - VOLTAGE 

POWER SUPPLY 

E+ 

RECTIFIERS VIDEO IF 

SOUND - 
SYNC 

DETECTOR 

NOISE GATE 

2N306 

SOUND VIDEO VERTICAL 
AMPLIFIER - OUTPUT 

AGC - SYNC I 

COLOR HORIZONTAL FOCUS HCRIZONTAL 

CIRCUITS OUTPUT RECTIFIER CENTERING 

TOP VIEW 

VIDEO 
DETECTOR 

DELAY 

LINE 

TOP VIEW 

AC - INPUT 
FUSE WIRE 

4.5 -MC 
DETECTOR 

FILAMENT 

FUSE WIRES 

VIDEO 
DETECTOR 

3.58 -MC 
CRYSTAL 

DELAY 

LINE 

HORIZONTAL - OUTPUT 

SCREEN - CONTROL DIODE 

HORIZONTAL - AFC 

DIODES 

BOTTOM VIEW 

SETCHELL-CARLSON CHASSIS U800 

CONVERGENCE 

SOCKET 

FOCUS RECTIFIER 

(INSIDE CAGE) 

BOOST 

RECTIFIER 

HORIZONTAL 
EFFICIENCY 

DEGAUSSING DEGAUSSING 

VDR THERMISTOR 

3.58 - MC 
CRYSTAL 

FILAMENT B+ 
FUSE WIRE RECTIFIERS 

BOTTOM VIEW 

SYLVANIA CHASSIS D01 
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4.5 -MC 
DETECTOR 

FOCUS 

RECTIFIER 

SOUND 

REJECT 

HORIZONTAL- CONVERGENCE 

AFC DIODES SOCKET 

VIDEO HORIZONTAL- OSCILLATOR 
DETECTOR WAVEFORM 

TOP VIEW 

B+ RECTIFIERS DELAY LINE BOOST RECTIFIER 

1 

FILAMENT 3.58- MC HORIZONTAL ADJUST HORIZONTAL HIGH -VOLTAGE 
FUSE LINK CRYSTAL (AUXILIARY HOLD) LINEARITY ADJUST 

WESTINGHOUSE CHASSIS V-2476-1 

IF -AGCTEST POINT PINCUSHION CORRECTOR CONVERGENCE 

6C4 SOCKET 

RED GREEN BLUE 

CRT- GRID TEST POINTS 

FOCUS RECTIFIER 
(INSIDE HV CAGE) 

TOP VIEW 

BOTTOM VIEW 

8+ 
RECTIFIER 

FILAMENT 
FUSE WIRES 

BRIGHTNESS 
RANGE 

HORIZONTAL HIGH -VOLTAGE 
AFC DIODES ADJUST 

VI DEO SOUND - SYNC DELAY 3.58 - MC 
DETECTOR DETECTOR LINE CRYSTAL 

BOOST PINCUSHION 
RECTIFIER CORRECTOR 

BOTTOM VIEW 
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Fall,. lineup of 
STANDARD KOLLSMAN 
Televiskm Stars 

Featuring the fastest rising star in the TV tuner industr 
Now available for replacement profits. 

NEW STANDARD KOLLSMAN COLOR and black an I white 
VHF ARBOR TUNER WITH PRE-SET FINE TUNING 

backs. 

Created to replace TV tuners in practically every set manufactured 
in the United States since 1956. A simple adjustment of the knob 

automatically adjusts the oscillators for easy, perfect tuning. 
Specially designed brackets permit simple installations in any 

position-guaranteed to eliminate all previous mechanical 
problems of replacement installations. 

Three new models to sell. 
New SKi Arbor Tuner installed with the SKi UCT-051 UHF 

Tuner converts any set into a modern 82 channel TV. 

********************** * 
* Sell the custom look 

STANDARD KOLLSMAN 

BUILT-IN Transistorized 

UHF Converter 

Easily installed in about 45 minutes 
UCT-051 

Best performance --low noise 

Fits all consoles, table models and most portables 

Compact size: 51/2" x 11/2" x 31/4"; weight 11/4 lbs. 

Easy to read dial calibrated to read at any angle regardless of installa- 

tion position 
Easy tuning high -ratio ball bearing drive 

Reliable service -free tuning element 

All UHF channels -14 through 83 

Built-in safeguards against interference with other TV sets in vicinity 

Excellent for replacement of defective tuners 

Quick and easy way to make TV trade-ins saleable 

* * aF aF *aF4-aFaF*aF 
IF STANDARD KOLLSMAN MADE IT, 

STANDARD KOLLSMAN WILL FIX IT 

Only brand new parts used 

48 hour service on all SK tuners 
Latest testing techniques to assure proper alignment 

No hidden costs-$11.50 plus parts ... $13.50 maximum cost 

$3.00 Trade-in allowance on new tuner. 
6 month guarantee 
Special shipping cartons to avoid damage in transit 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

ic Earns more profit because it's easier to sell 

* More picture power with latest nuvistor amplifier circuits 

Easy tuning * Exceeds minimum F.C.C. requirements for spurious * radiation specifications * * Very low drift 
* * Easy hook up 

* All channels 14 through 83 

U.L. listed .4- 
4- * Full year warranty on all parts and workmanship. 

K aF** *4-*****K*aF*4F***** t***- 

*c******************** 
* INTRODUCING WORLD'S MOST BEAUTIFUL * * 

BEST PERFORMING TRANSISTOR * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

UHF CONVERTER 

* ************************ * NEW UHF TRANSLATOR MULTI PURPOSE TEST 

* EQUIPMENT AND DEMONSTRATOR * 
* Translates VHF to UHF even when no UHF * signals are on air 

* Saves Time Servicing all Channel TV Sets 

* Easier to Sell 

All Channel TV sets 

TRANSI ATOP 

VUT-1 _ 
*4( * * * * * * * * * * * * * * * * * * * * * * * * 

FOR MORE PROFIT FOR THE SERVICE DEALER GREATER CUSTOMER SATISFACTION 

GUARANTEED BY THE WORLD'S LARGEST 

MANUFACTURER OF TELEVISION TUNERS 

Standard Kollsman 
ne I N O U S T R I E S I N C. 

2085 NORTH HAWTHORNE AVE., MELROSE PARK, ILLINOIS 
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WORLD'S LARGEST SELLING 
AND WORLD'S NEWEST Hand Size v0M's 

300 200 

wkDE IN U.S.A. 
BWFFTON, G 

1200 V 
)C 

300 
60 

12 

MODEL 310 

World's Largest Selling 
Volt-Ohm-Milliammeter 

MODEL 310-C 
World's Newest 

Volt -Ohm -M il I iam meter 

00 
300 200 

5 

3 50,0 

RIPLETT ELEC. 
INSTR. CO. 

1.5 
Y1Ie2 

MODEL 310-C 
iwi[nw.11r SMf f°fR 

BOTH TESTERS 

SHOWN 

ACTUAL SIZE di 

i 
2 
3 

HAND SIZE AND LIGHTWEIGHT, but with the features of full- 
size V -O -M's. 

20,000 OHMS PER VOLT DC; 5,000 AC (310)-15,000 AC (313-C). 

EXCLUSIVE SINGLE SELECTOR SWITCH speeds circuit and 
range settings. The first miniature V -O -M's with this exclusive 
feature for quick, fool -proof selection of all ranges. 

SELF -SHIELDED Bar -Ring instrument; permits checking in strong magnetic fields. 
FITTING INTERCHANGEABLE test prod tip into top of tester makes it the common 
probe, thereby freeing one hand. UNBREAKABLE plastic meter window. BANANA - 
TYPE JACKS-positive connection and long life. 

Model 310-$37.50 Model 310-C-$44.50 Model 369 Leather Case-$3.20 

ALL PRICES ARE SUGGESTED U.S.A. USER NET, SUBJECT TO CHANGE 

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

310-C PLUS FEATURES 
1. Fully enclosed lever range switch 
2. 15,000 Ohms per volt AC 

(20,000 0/V DC same as 310) 
3. Reversing switch for DC measure- 

ments 

MODELS 100 AND 100-C 
Comprehensive test sets. Model 100 
includes: Model 310 V -O -M, Model 10 
Clamp -on Ammeter Adapter; Model 
101 Line Separator; Model 379 Leather 
Case; Model 311 leads. ($67.10 Value 
Separate Unit Purchase Price.), 
MODEL 100-U.S.A. User Net. $64.50 

MODEL 100-C- 
Same as above, but 
with Model 310-C. 
Net $71.50 

USES UNLIMITED. FIELD ENGINEERS ELECTRICAL, RADIO, TV, AND APPLIANCE SERVICEMEN ELECTRICAL 
CONTRACTORS FACTORY MAINTENANCE MEN ELECTRONIC TECHNICIANS HOME OWNERS. HOBBYISTS 

THE WORLD'S MOST COMPLE, LINE OF V ..,M's AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK 
Circle 31 on literature card ° 
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DEMODULATOR 
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DEMODULATOR 

C7 
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BLANKING AMP .22 

01 

B -Y AMP 

OA 
Rl 6GU7 74ov 

2701( *160V 

1.8V 6 

*.7V 

7 
i 

R3 

8 

lmeq 

(g, NW- 
LOOK 

I( 
.01 R -Y AMP 

VI B 

6GU7 
27CK 0 1.8V 1 

*1V 

B 

140V 
*150V 

27K 

2W .01 

1 e 

2 

3 

6.7V 
*6.5V 

405V Oó 

2603V 

Ol 

ó®1 

1001( 6GU7 ® 
*1.55V 

.01 i 
7 

33000 8 

T.2) lmeg 

W2 20V 

2700 
3W 

W3 lOV 7875- LC 

140V 
*135V 

405V 

Difference 
Amplifiers 

R -Y, B -Y, and G -Y 

BLUE CRT GRID 

RED CRT GRID 

GREEN CRT GRID 

W5 245V 7875- LC 

DC VOLTAGES taken with VTVM, on inactive chan- WAVEFORMS taken with low -cap (LC) probe and 

nel; antenna terminals shorted. *Indicates voltages wideband scope synced from blanking -amp cathode. 

with signal present - see "Operating Variations." All TV controls are set for normal color -bar pattern. 

Normal Operation 

Chroma -difference circuit amplifies outputs of X 
and Z demodulators, then feeds chroma -difference 
(B -Y, R -Y, and G -Y) signals to CRT grids; color 
mixing takes place in CRT. Y (luminance, or video) 
signal at CRT cathodes controls intensity of electron 
beams. Circuit shown here (from Truetone Model 
2DC1655A) is used in majority of modern color re - 
receivers. Outputs of X and Z demodulators are fed to 
R -Y and B -Y amplifiers, respectively. (L1 and L2 
block 3.58 -mc reference signal from reaching V1 

grids.) Signal currents in B -Y and R -Y amplifiers com- 
bine across common cathode resistor R6 to develop 
G -Y signal which is then coupled to cathode of G -Y 
amplifier. Small amount of R -Y signal from V1B 
plate, developed across R9 -L3, is fed by C6 to G -Y 

amplifier grid and acts as slight degenerative feedback 
to assure correct phase and amplitude of G -Y signal. 

Negative 10 -volt p -p pulse from horizontal -blanking 
amplifier is coupled to all three amplifiers by C7 and 

common cathode resistor R6. Resultant high negative 
pulse at difference -amplifier outputs biases off CRT 
beams during horizontal retrace. Since blanking pulse 
drives difference -amplifier cathodes negative with re- 

spect to grids, resulting grid current creates negative 

grid bias. Greater bias at R -Y and B -Y amplifier grids 

is also produced by grid current during chroma -signal 

peaks. RC networks (R11 -C3, R12 -C4, R13-05) 
used for coupling compensate for grid -cathode capaci- 

tance of CRT and prevent loss of high frequencies. 

Operating Variations 

A, B 

With color signal present, DC plate volt- 
ages of V1 A and V1B vary with setting 
of color control. At minimum setting, 

readings are 120 volts; at maximum, 175 volts. At 
normal setting, reading on V 1 A is 160 volts; on V1B, 
with normal setting, reading is 150 volts. 

With color signal present, voltage at V2 
plate decreases as color control is ad- 
vanced. Readings range from 140 volts 

with control at minimum to 130 volts with control at 

maximum-normal setting reads 135 volts. 

DC voltages, with color signal present, 
range from 1.8 volts at both grids (color 
control at minimum) to -3 volts at pin 

2 and -4 volts at pin 7 (color control at maximum). 
With control set for normal color, reading at pin 2 is 

I volt: a.t pin 7, reading is .1 volt. 

With signal strength adequate for color 
reception, W1 and W2 vary from 5 -volt 
p -p blanking pulse (color control mini- 

mum) to 50 volts at W1 and 40 volts at W2 p -p 

chroma signals (color control maximum). W3 in- 

creases by 1 volt as color control is rotated from 

minimum to maximum. At minimum position of color 

control, p -p voltages are: W4, 120; W5, 110; and W6, 
120. At maximum setting, p -p voltages are: W4, 300; 
W5, 300; and W6, 150. 

PINS 2, 7 

OF V1 

WAVE- 
FORMS 



Brightness Low Color Washed Out 

Symptom I 
Green Missing 

C7 Open 
(Blanking -Pulse Coupling Capacitor-.22 mfd) 

Symptom 
Analysis 

With brightness control at maximum setting, screen 
still is dim for both color and black -and -white pic- 
tures. Bar at far right should be green; instead, is dark 
blue and barely visible. Absence of a color indicates 
trouble in chroma, not luminance, circuits. 

Waveform Analysis 

Waveform W6 at CRT green 
grid is significantly altered-now 
only 100 volts p -p and horizon- 
tal blanking pulse is missing. At 
red CRT grid, amplitude change 
of W5 isn't as significant as fact 
that blanking pulse is missing. 
Check of waveform W3 at com- 
mon cathode junction proves 
that negative 10 -volt p -p hori- 
zontal blanking pulse isn't reach- 
ing R6. Large negative pulse (not 
shown) at C7 input side spots 
open in PC board or C7. 

Voltage and 
Component Analysis 

e 
80V 72V 

Vl 6 *150V V2 *96V 

7.6V 1 
7.6b 

6 

*.8V . *4.4' !, 
2 7 

3 8.4V 8 8.4V 
*6.6V 6.6V 

Missing green results from low V2 plate voltage 
which almost cuts off electron beam from green cathode 
of CRT. Considered alone, voltage reading at grid of 
V2 (with signal) may be misleading - positive shift 
could result from leaky C6. Without signal, compari- 
son shows both V 1B and V2 grid voltages are similar; 
probability of two leaky capacitors is slim. Grid volt- 
ages are almost same as that of cathodes, indicating 
usual grid -current flow is absent. Missing blanking 
pulse can be cause. Scope is most useful here. 

Best Bet: Scope finds trouble. 

Brightness Excessive 

R6 Increased in Value 
(Cathode Resistor -270 ohms) 

Symptom 2 

Symptom 
Analysis 

Picture blooms, retrace lines are visible, and bright- 
ness is excessive at normal control settings for both 
black -and -white and color reception. Color is weak, 
even with color control set for maximum. Washed-out 
color points to chroma -circuit defect. 

Waveform Analysis 

B -Y output waveform to CRT 
grid (W4) shows cause of color 
washout. P -P amplitude is cor- 
rect at 245 volts; but, chroma 
amplitude is decreased and 
blanking -pulse amplitude is in- 
creased. In normal operation 
(see normal W4), first chroma 
peak following blanking pulse is 
same amplitude as blanking pulse; 
in abnormal W4, chroma peak is 
one-half blanking -pulse ampli- 
tude. W3 amplitude increase 
suggests change in R6 value. 

VIA 
O 

185V 5 
*195V B 185V VI 

4.1V L 4.1V 1 

*2.8V%1. Ì *3.5v. 
2 7 

6 

8 14V 3 14V 
*14V *14V 

Wa 245V 7875^ LC 

NORMAL OPERATION 

W)17V 7875 C 

Voltage and 
Component Analysis 

Excessive brightness is caused by abnormally posi- 
tive voltages at CRT grids, caused by voltage in- 
creases at plates of B -Y and R -Y amplifiers. Differ- 
ence -amplifier grid voltages have increased approxi- 
mately 3 volts; however, cathode voltages have in- 
creased more than 7 volts. Increased negative grid 
bias (by 4 volts) has decreased conduction and raised 
VIA and V 1B plate voltages. High DC voltage at 
cathode is most significant symptom. Resistance test 
verifies R6 value increase to, in this case, 600 ohms. 

Best Bet: Scope and resistance measurements. 



Symptom 3 

Symptom 
Analysis 

Red Colors Weak 

Monochrome Pix Tinted Blue 

R7 Increased in Value 

(V1B Plate Load Resistor -27K, 2 watt) 

Black -and -white picture is tinted blue. At normal 
position of tint control, flesh tones are green; with con- 
trol fully counterclockwise, they are weak magenta. 
Color -bar pattern proves red output is weak indicating 
gray -scale misalignment or chroma -output trouble. 

Waveform Analysis 

Input to R -Y amplifier (W2) 
appears normal; amplitude is 20 
volts p -p. No change is noted at 
common cathode junction (W3) ; 

waveshape and amplitude are 
okay. Amplitude at W5, output 
to red CRT grid, has dropped 
from normal 245 to 210 volts 
p -p. Decrease in amplitude 
doesn't seem great, but suggests 
that trouble is in that section. 
Although scope has helped iso- 
late trouble area, voltage and re- 
sistance information is needed. 

Voltage and 
Component Analysis 

í20V O 
VI B *725V 

.48V 
*-.6V 

2 

5.4V 
'5.3V 

Findings from waveform checks are verified by 25 - 
volt DC decrease at V 1 B plate. Grid and cathode volt- 
ages are lower; but grid -cathode bias is almost normal - 5 volts. Indications are that decreased voltage at 
red CRT grid is decreasing beam intensity, resulting 
in weak red output; as result, monochrome picture is 

tinted blue. Fact that both plate and cathode voltages 
are low usually suggests that plate load resistor has in- 
creased in value. Resistance checks verify that 27K 
resistor R7 has increased in value to 67K. 

Best Bet: Voltage checks followed by ohmmeter verification. 

Blue Missing 

Monochrome Pix Green 

Cl Open 

(Coupling Capacitor-.01 mfd) 

I 1 1 

Symptom 4 

Symptom 
Analysis 

Monochrome picture is deep green or chartreuse. 
Tint and color controls do change intensity and posi- 
tion of color bars from generator; but blue bars are 
missing - only green and red visible. Chroma -output 
or CRT trouble is most likely. 

Waveform Analysis 

Output to blue CRT grid (W4) 
has decreased to 12 volts p -p. 
W3, cathode -junction waveform 
is altered somewhat; but this 
gives little help. Big change 
is seen at B -Y amplifier grid 
(W1) - blanking pulse domi- 
nates waveform, suggests cou- 
pling -circuit path is open; R2 
should isolate pulse from pin 7. 
L1 and Cl are prime suspects. 
Normal signal (not shown) at 
L 1 -C1 -R1 junction indicates 
open Cl or PC board. 

88v UA *90V 

5.4V 
*5.4V 

6 

7 

8 7V 
*7v 

Voltage and 
Component Analysis 

Less -negative grid -cathode voltage results in de- 

creased plate voltage. Change from with- to without - 

signal condition doesn't significantly affect grid or 

plate voltage, suggests chroma signal is absent at grid, 

because lack of grid -current flow causes decrease in 

negative grid bias. Voltages offer clues, but scope ac- 

tually proves Cl open. R2, Cl, L1, and path via Z - 

demodulator form voltage divider for blanking pulse 

at VIA grid. With Cl open, grid and cathode pulses 
are of equal amplitude; grid current ceases. 

Best Bet: Scope can pinpoint 



Symptom 5 

Symptom 
Analysis 

Green Weak 

Monochrome Pix Tinted Magenta 

R9 Increased in Value 

(Coupling -Circuit Resistor -3300 ohms) 

Green content of flesh tones is visible only with tint 
control fully clockwise; normal setting makes flesh 
magenta. Monochrome picture turns magenta at low 
brightness setting. Symptom indicates gray -scale mis- 
alignment or chroma -output circuit trouble. 

Voltage and 

Waveform Analysis 

CRT green -grid input (W6) is 
reduced (compare to normal 
W6). Amplitude decrease is 
slight - 10 volts - but all 
chroma -information (bar) peaks 
have sharp instead of flat tops, 
suggesting differentiation. Rela- 
tionship between chroma ampli- 
tude and blanking pulse ampli- 
tude has changed in way that 
seems contradictory with green 
decrease. W3 appears normal, 
suggests trouble in V2 plate or 
grid circuits. 

122V CO 
V2 * 120V 

2.8v 
..2.8v Component Analysis 7 

s 

B 6.5V 
*6.4V 

G -Y amplifier plate voltage has decreased almost 
20 volts, which causes lower green intensity. Cathode 
voltage is about normal, but grid voltage has nearly 
doubled - it is now 2.8 volts, not 1.55. Reduced 
grid -cathode bias is causing change at plate. Compo- 
nent checks in coupling circuit reveal that R9 has in- 
creased in value to 6600 ohms. Voltage divider R8 -R9 
determines signal amplitude fed to V2. Change in 
signal level upsets DC voltage at grid. Voltages gave 
help; component checks found trouble. 

Best Bet: Voltage and component measurements. 

Red Smeared 

Monochrome Pix Normal 

C4 Open 
(Coupling -Network Capacitor-.01 mfd) 

Symptom 6 

Symptom 
Analysis 

Red content of color picture is smeared and faded; 
fine-tuning control won't correct trouble. Black -and - 
white picture shows no evidence of smear or ringing. 
Color -bar pattern also shows red smear. Other colors 
are okay, clearing video -IF, chroma-bandpass circuits. 

Waveform Analysis 

Waveform at R -Y amplifier grid 
(W2) has normal shape and 
is of proper amplitude - 20 
volts p -p. At common cathode 
junction (W3), no discrepancy 
can be found. Grid and cathode 
circuits appear to be operating 
normally. Waveform W5 is 
greatly changed; amplitude de- 
creased from 245 to 130 volts 
p -p, and waveform is severely 
integrated. Waveform at B (not 
shown) looks like W5 should. 
C4 or R12 is at fault. 

IMO VOLTAGE 

WKs 
Voltage and 

Component Analysis 

With and without signal, voltages at all points are 
normal and give no troubleshooting clues. Scope in- 
formation showing integration (attenuation of high - 
frequency signal components) of W5 is most valuable 
clue. Normally, C4 has low impedance at high fre- 
quencies, so integration suggests it is open. With C4 
open, input capacitance of CRT grid and R12 form 
integrating circuit which attenuates high -frequency 
components, causing red to smear. Bridging C4 with 
good unit corrects trouble. 

Best Bet: Scope, then component check. 



 

These case histories cover a number of years of 
color -TV servicing. Emphasis has been placed on the 
newer models since there are a greater number of these 
in the home today, and they will be needing repair to- 
morrow. Some of these troubleshooting procedures 
may seem lengthy; however, an exposure to sure, 
systematic checks for finding the trouble has been con- 
sidered most important. It would be ridiculous to as- 
sume that the specific steps described here are the only 
way to find these troubles. There are a number of 
equally valid approaches to any problem, but a con- 
sistent methodical manner is common to all good 
troubleshooting methods. 

Dim Raster, Have Video 

A low -brightness condition in a color receiver can 
often lead a merry chase-one of several different 
circuits can be at fault, and still the symptoms will be 
similar. Careful analysis of all available clues is nec- 
essary, if an expedient repair is expected. Here's the 
method we used to solve "dim raster" in an RCA 
CTC16 color receiver. A similar approach can be help- 
ful in other color chassis, too. 
Step 1: Check picture tube with checker. 
Result: Good tube. 
Decision: Dynamic check must be made in circuits as- 

sociated with CRT brightness. 
Step 2: Apply power, tune in station, observe raster. 
Result: Video and sound are good, contrast control is 

operative, giving proper level of video. However, raster 
is dim, even at full setting of brightness control. Picture 
retains a normal gray tracking level. That is, the view- 
able screen (although dim) is gray, rather than some 
predominant color hue-an important point. 
Decision: Definite clues have been established. Screen 
is gray, not some color, so defect has equal effect on 

all three guns in the tri -color tube. Trouble in individ- 
ual screen or drive control circuits is ruled out-for 
the present. Video output stage(s) could cause low 
brightness. Video on screen is good, however, so 

stage(s) is passed at this time. 

For 

Color Techs 
These job histories can 
teach many lessons. 

Step 3: Check high voltage to second anode, and to 
focus anode (using VTVM equipped with high -voltage 
probe). 
Result: Normal 24KV at HV anode, and 5KV at focus 
anode is indicated. 
Decision: High voltage is sufficient to produce normal 
raster on picture tube; 5KV focus voltage is sufficient. 
Does horizontal output stage supply other circuits 
connected with picture tube? Yes, screen grids are sup- 
plied by 1100 -volt boosted -boost developed in flyback 
stage (Fig. 1). 
Step 4: Check source voltage at point A. 
Result: 800 volts is read at cathode of diode. This volt- 
age is probably normal boost voltage present at point 
B. Boosted -boost diode is likely shorted. Ohmmeter 
check will confirm suspicion. 
Afterthoughts: Note there was no definite clue to pin- 
point defective HV stage as causing dim raster. In this 
instance, 800 volts, rather than 1100 volts to screen 
control circuits, lowered B+ available to CRT screen 
grids, reducing conduction of all three guns. 

In addition to stages we cleared by analysis or dy- 
namic checks-video, individual control grids, and 
screen grids - it may be necessary to troubleshoot 
other stages that could cause a dim raster. For example, 
the blanker supplies a pulse to all three color difference 
amplifiers, setting their average conduction and thus 
their plate voltage. These amplifiers have direct coup - 
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Fig. 1. Rectified positive flyback pulse is added to boost. 
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ling to the CRT control grids; any change in their 
plate voltage changes the CRT grid voltage. Under 
these conditions, picture tube conduction changes in 
direction relationship. The end result of blanker trou- 
bles can cause low or excessive conduction of the CRT. 

One other point: An ocilloscope will locate a shorted 
boosted -boost diode. A 500 -volt horizontal pulse is ap- 
plied to the anode (C) of the diode. If the diode is 
shorted, the pulse will also be present on the cathode. 
Look for this type of trouble in other color receivers 
utilizing a boosted -boost circuit. 

Gray -Scale Adjustment Impossible 

Initially the problem was weak red and a blue -tinted 
black -and -white raster. The customer stated that the 
trouble in his Zenith color receiver (Chassis 24NC31) 
appeared suddenly one day after the set was turned on. 

Usually, decreased emission from a particular CRT 
gun is gradual, so the possibility of circuit malfunction 
was suspected. However, gray -scale alignment was first 
tried; the procedure was as follows: 
Step I: Tune in black -and white signal; set color con- 
trol to minimum. Turn CRT bias and all G2 controls 
to minimum. Move normal -setup switch to setup posi- 
tion. Then, advance G2 controls until each one pro- 
duces a barely visible line on the screen. 
Result: G2 control for green beam is first advanced 
until a thin green line appears; then, the G2 control for 
the blue beam is advanced until the blue line is just 
visible. As the G2 control for the red beam is rotated 

from minimum setting, the blue-green line disappears; 
the red line appears with the control set at almost max- 
imum, but the blue and green lines are invisible. 
Decision: Indications are abnormal. Possibly, by first 
advancing the G2 control for the red beam a gray -scale 
adjustment can be effected. 
Step 2: Return all G2 controls to minimum. Advance 
G2 control for red beam until the line is barely visible. 
Advance the other G2 control until the blue and green 
lines just appear. 
Result: With the blue and green lines visible the red 
line disappears. Advancing the G2 control for red ex- 
tinguishes the blue-green line, and produces the red 
line; reducing it brings back the blue-green line and 
extinguishes the red line. It is impossible to get all three 
lines on screen. Finally the G2 control for the red beam 
is set at the point where the red line extinguishes and 
the blue-green line just appears. 
Decision: Proper gray -scale adjustment is impossible; 
analysis of picture on the screen should be helpful. 
Step 3: Return normal -service switch to normal and 
view black -and -white and color pictures on the screen. 
Result: Black -and -white appears to be normal. Red 
content in the flesh tones is still weak; rotation of the 
tint control produces flesh tones that are more blue 
than magenta. 
Decision: Since proper gray -scale adjustment is impos- 
sible and the red beam is weak, the CRT circuits are 
suspected. 

1111 
The only solid state TENNA-ROTOR® 

ALUANCE 
Pm( 

Distributors and dealers are enjoying amazing sales re- 
sults with the solid state C-225 Tenna-Rotor®. 
Its patented phase -sensing bridge circuit is patterned 
after scientific test equipment to afford the TV and FM 
stereo owner life -like 'studio' reception. 
Alliance Tenna-Rotors are built to handle today's larger 
new antennas. They will support, hold and turn any 
antenna that can be lifted and placed on them. Careful 
workmanship and precision components provide longer 
life and dependable, trouble -free operation. 

Check the C-225 "plus" features 
accurate repeatability 
constant synchronization 
silent operation 
greater sensitivity 

Quality features you expect from the world's leading 
manufacturer of antenna rotating devices. Sell the line 
you sell with confidence - Alliance Tenna-Rotor®! 
Order the C-225 and other quality Alliance models today, 

Circle 32 on literature card 

"TV's better color getter" 
For Complete Details write .. . 

The ALLIANCE 
Manufacturing Co., Inc. 
Alliance, Ohio 

(Subsidiary of Consolidated 
Electronics Industries Corp.) 

i 

68 PF REPORTER/November, 1965 



GREEN BLUE RED NORMAL SETUP 
VIDEO 
AMP a 

OUTPUT 

33W 

BLUE 
GAIN 

10K 

GRA EN 

10K 

G -Y 

B -Y 

R 

27004 

275V 4 

275V 13 

275V 5 

165V 6 

165V 12 

165V 2 

550V 7 

GREEN G1 
I meg 

BLUE G2 
meg 

RED G1 
750/ 1 meg 330/ 

BOOST 

570/ 11 

5450 3 

FOCUS 

VOLTAGE n 21FJP22 

w 

Fig. 2. Interelectrode leakage affects gray -scale adjustment. 

Step 4: Check voltages at G2 controls (points A, B, 

and C, Fig. 2) . 
Result: Rotation of G2 controls for blue and green 
beams varies voltage at their wiper arms from 330 volts 
to 750 volts. Highest voltage at wiper arm of red G2 
control (c) is 715 volts; low voltage is normal. 

Decision: Lowered maximum voltage at G2 control 
doesn't seem normal; yet, this discrepancy could be 
caused by a small potentiometer defect. Also, when 

adjusted normally the controls are not set at maximum 
position; the red G2 control has sufficient range to 

match voltages from other controls. 

Step 5: Monitor voltages at CRT control grids. 

Result: All three voltages are normal. 

Decision: The fact that voltages are normal here indi- 

cates the chroma demodulators are operating normally. 
Step 6: Determine voltages at the CRT cathodes. 
Result: In the setup position conditions are normal 
-275 volts at all cathodes. 
Decision: As a last resort determine if there is any in- 

teraction between G2 voltages and cathode voltages. 

Step 7: Rotate G2 controls and observe effect at CRT 
cathodes. 
Result: G2 controls for blue and green beams have no 

noticeable effect on cathode voltages. Control for red 

beam causes 10 -volt swing at all three CRT cathodes- 
shift follows G2 voltage. 
Decision: Change in CRT current is usually not great 
enough to affect cathode voltage. Two of the G2 con- 

trols don't affect cathode voltage but the third does. 

Circuitry is identical; there must be a high -resistance 
path between the red beam G2 and the cathodes. In- 

terelectrode leakage within CRT (D) is a possible 

cause of trouble. 

Step 8: Check the condition of the CRT with a picture - 

tube tester. 
Result: Reveals interelectrode leakage within CRT. 
Decision: Replace the CRT. Installation of a new CRT 
solves the problem. Gray -scale adjustment is a snap. 

After all adjustments are made, flesh tones are normal. 

Afterthoughts: Much time would have been saved had 

the CRT been immediately suspected when gray -scale 

adjustment proved impossible. However, the symptom 

was so unusual that the CRT was only suspected as a 
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Fig. 3. Oscillation occurs with stage improperly neutralized. 

last resort. Explanation for this symptom is difficult. As 
Fig. 2 shows, leakage between the red beam screen grid 
and cathode caused all three cathodes to follow the red 
beam screen -grid voltage. Grid -cathode voltage is very 
critical when the beam conduction is low, as is the case 
when making gray -scale adjustments. The blue and 
green beams were cut off by increased cathode voltage 
which resulted as the red beam screen -grid voltage was 
increased; hence, proper tracking was impossible. 

Internal Interference 

Often, RF oscillation occurring in television circuitry 
is difficult for servicemen to locate. Finding the exact 
stage causing the interference is relatively easy, if a 
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few logical steps are followed. Lo- 
cating the defective component may 
not be hard either, as demonstrated 
by the following case. 

RCA color chassis, starting with 
the CTC11 series, use a nuvistor RF 
amplifier. Type 6CW4 is found in 
earlier chassis; type 6DS4 in later 
models. These nuvistors are triode 
types, requiring neutralization to 
prevent oscillation. Interference 
such as motorboating or a heavy 
herringbone pattern appears in the 
picture, if the RF amplifier (Fig. 
3) starts oscillating. Let's examine 
one of the best ways to check for 
this type of trouble. 
Step 1: Turn on receiver and tune 
to low -band channel that has med- 
ium signal strength. 
Result: Receiver may operate 
normally, or interference may ap- 
pear intermittently. 
Decision: Let's see if interference 
remains constant on any channel. 
Step 2: Tune to highest channel in 
area. 
Result: Heavy bar pattern appears 
on picture tube screen; video from 
station may be completely lost. 
Decision: Oscillation is more crit- 
ical on high -channel operation. 
Fault is most likely caused by trou- 
ble in tuner. 
Step 3: Touch fingers to 6DS4 case 
(A) and see if oscillation changes 
or disappears. In lieu of above test, 
run hand along 300 -ohm lead-in 
from antenna terminal board to an- 
tenna terminals on tuner (B). 
Result: Oscillation changes or stops 
completely. 
Decision: RF amplifier is breaking 
into oscillation, especially on high 
channels. Stage needs neutralizing; 
perhaps slight readjustment of C6 
trimmer will cure problem. 


