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ALL-CHANNEL (14 to 83) UHF CONVERTERS

Here are Jerrold’s three great new top-of-set
converters. All are handsome in their trim, mod-
ern cabinets; all a cinch to install; and all feature
Jerrold’s exclusive no-drift, quick-warm-up nu-
vistor oscillator circuit and easy bandspread
tuning. Which one should your customer have?

SUPER VISTA. Offering extra-high gain for both
strong- and weak-signal areas, Super Vista
brings in the full uhf band (Channels 14 through
83) with unmatched clarity and precision tuning.
Features a reliable, low-noise transistor post-
amplifier and radar-type crystal mixer diode.

$44£.95 list.

VISTA. In stronger-signal areas where you don’t
need the extra gain of Super Vista, Jerrold’s
new Vista converter brings in Channels 14
through 83 beautifully. Its long-life nuvistor
(6DV4) oscillator eliminates tube failure in a
circuit that haunts other converters. The reliable
Vista is especially saleable at only $29.95 list.

ULTRA VISTA. Here’s the only uhf converter on
the market that carries its own uhf preampli-
fication stage. Specially designed for MPATI and
translator areas (Channels 70 through 83), Ultra
Vista operates at Channel 7 or 8 of the standard
receiver. $49.95 list.

WHERE'S YOUR MARKET? All around you—the
millions of vhf set owners who won’t junk their
present sets when uhf hits hard in the months
and years ahead. This new Jerrold Vista line
gives you the quality converter for every uhf
need. Start realizing big profits now, while as-
suring your customers a top-notch conversion.
Jerrold Electronics, Distributor Sales Division,
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PREFACE

“How can I keep up with circuitry? Things are moving so
fast, it is virtually impossible to know what the set designers
are going to do next!”

This is the common cry of many color TV servicemen, as
well as those in other fields. And it is a problem. Without at-
tending service clinics for every color-set manufacturer (and
now there are quite a few), an ordinary technician finds it diffi-
cult to know what new innovation to expect when he goes out
on a color-TV service call.

During the past year, a special series titled “Know Your
’63 Color Circuits” described in great technical detail the de-
sign and operation of the major color chassis. These articles
covered all the major sections of each color chassis, one at a
time.

For 1964, we find that many circuits are very similar to
those in the ’63 sets; consequently, there is little need to rehash
those circuits. Instead, we are going to point out the new fea-
tures of circuits that have been covered in past issues, along
with the special circuits introduced by come-lately color-set
manufacturers. Also, this way, the information is all in one
spot, so you don’t have to wait for later issues to get informa-
tion on some of the circuits.

You’ll find this book section valuable in your day-to-day
encounters with the new sets. This is the very first such infor-
mation to be published in one comprehensive feature. File it
and keep it. You’ll be using it for many months to come.

The Editor



Staying abreast of the changes made in color re-
ceivers is one mainstay of the service technician’s busi-
ness, particularly since more manufacturers are pro-
ducing their own color receivers (see Table 1). Un-
derstanding the newer circuits, and knowing which have
been revamped from previous color chassis, is always
advantageous when “service time” rolls around. Less
time will be spent in locating which circuit is causing
a particular trouble and deciding on the exact spot to
initiate your troubleshooting procedure.

For example, how is the color burst signal processed
in this or that make of color receiver? Must it pass
through a particular color stage before it can reach the
color sync stages? Or, is it taken directly from the plate
of a video amplifier stage? Being aware of how a cir-
cuit handles a signal, and what signal(s) it must
handle, permits you to diagnose and isolate color
troubles more quickly.

So youw’ll be better able to service the new color sets,
we’re introducing here the circuits that are new, and
those that have had major changes this year. Along the
way, we’ll mention some of the “warmed-over” ver-
sions, and become better acquainted with those, too.

Luminance Channel

The video (luminance) stage shown in Fig. 1 was
first used in RCA’s CTC12 chassis last year, and has
been carried over to the new CTCI15, with very little
change. Incidentally, you’ll find similar video stages in
color sets produced by DuMont, Emerson, General
Electric, Magnavox, Muntz, Philco, Silvertone, Syl-
vania, and TraVler.

This second video amplifier replaces the cathode-fol-
lower arrangement used by RCA for a number of years

to match the delay-line impedance. The plate circuit of
the first video amplifier is still the takeoff point for
AGC, sync, and color-circuit signals, and now it also
feeds a luminance signal to the grid of a 6AWS8A. The
purpose of this new stage is still to match the impedance
of the delay line—the circuit has very little gain. You'll
notice a DC path exists from the plate of V1 to the grid
of V2; thus, DC reference level is maintained from the
video detector, through the first and second video
amplifiers, the video output, and all the way to the
cathodes of the picture tube.

You’ll find a 12BY7A, a familiar type in RCA chas-
sis, functioning as the video output tube. The circuit
(Fig. 2) is still basically the same as last year’s, with
the addition of a three-position video peaking switch
in the cathode circuit. The cathode bias of this stage is
not affected by rotating the contrast control or by
changing the switch setting. Stage amplification re-
mains constant, but the video level (contrast) is con-
trolled by increasing or decreasing the video signal with
electrolytic bypass capacitor C1, connected to the arm
of the control.

The video peaking switch is located on the rear apron
of the chassis, and should be adjusted to please the
viewer. The upper position is satisfactory for most
people. Before adjusting this switch, set the tuner to
a station signal containing high-definition video. You
can see the action of the switch a bit better if the con-
trast control is advanced slightly more than normal.

The plate of the 12BY7, in addition to supplying
video to the cathodes of the CRT, is also the mixing
point for vertical blanking. Pulses from the vertical
circuit are inserted prior to the peaking network, via
R1-C2.

Table 1
18T VIDEO AMP 2ND VIDEQ AMP
1/2 6AW85_3_"3 mmf /2 6AWSA Admiral Muntz
Andrea Olympic
| Clairtone Packard Bell
1
! Color Electronics Corp. Pilot
1 Curtis Mathes Philco
W 10 GRID CIRCUIT Delmonico RCA
10 SYNC AND " OF ¥y pecr 0PI DuMont Setchell-Carlson
mmf
AGC CIRCUITS {— T0 COLOR Electrohome Silvertone
CIRCUITS 140 :
Emerson Sylvania
General Electric Transvision Electronics (kit)
B+ Heath (kit) TraVler
Magnavox Wells-Gardner
Fig. 1. Second video stage is used in RCA’s ‘64 color set. Motorola Zenith
PF REPORTER, for November, 1963, Vol. 13, No. 11. PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 4300 W. 62nd St., JIndianapolis

6, Indiana. Second-class postage paid at Indianapolis, Indiana. 1, 2 & 3 year subscription prices U.S.A., its possessions, and Canada: $5.00, $8.00, $10.00. All other

countries: $6.00, $10.00, $13.00. Current single issues 50c each; back issues 65c each.
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Fig. 2. Video output receives vertical retrace blanking pulse.

Also new in the CTC15 is a portion of the picture-
tube circuit—shown in Fig. 3. The big difference here
is the deletion of the CRT bias control—fixed bias is
now used in the cathode circuits. (For comparison, the
circuit used last year is shown in the inset.) However,
drive controls are still used to set the operating bias of
individual guns in the tricolor tube.

Fig. 4 is a simplified schematic of the blanker cir-
cuit used in the CTC1S. In the plate circuit you’ll find
a three-position switch that selects three different
values of plate-load resistance for the blanker tube.
Switching the value results in a proportional change in
the pulse amplitude at the output. This negative pulse,
coupled via Cl1 to the cathodes of the color difference
amplifiers, sets their average conduction. Since the plate
circuit of each amplifier is DC coupled to its respective
CRT grid, a change in the average plate voltage of
the amplifiers also affects the operating bias of the
picture tube.

Other New Luminance Circuits

The luminance channel used in Motorola’s TS-908
chassis (for 23" rectangular CRT), is the familiar
“bootstrap” video circuit, similar to many of those in
modern color receivers. In the 217 TS-912 chassis,
however, you’ll find a luminance path to the CRT un-
like that in most color sets.

The partial schematic in Fig. 5 shows this new video
input circuit used in the TS-912. Look familiar? It
should, for quite a few black-and-white sets use a

similar circuit. The video signal is AC coupled to all
three cathodes of the picture tube; the brightness con-
trol is an ordinary divider network, used to set the
cathode-voltage level of the picture tube. You’ll notice
DC coupling is not used in this circuit.

The color difference signals (from the demodula-
tors) are coupled to the control grids of the CRT, and
each grid is returned to a separate background con-
trol (Gl). This particular chassis has no “service”
switch, so gray-scale tracking adjustments are made by
using only the background and screen controls.

Admiral is using a peaking switch in the cathode of
its 6HB6 video output circuit. The video amplifier is
the familiar cathode follower type. Incidentally, even
though many of the circuits in this receiver are elec-
trically similar to those in last year’s Admiral color
sets, you’ll find the chassis is physically different—
using three printed-circuit boards.

Packard Bell’s new 98C7 color chassis is another
radically different physical design. This is a vertically
mounted chassis, using dip-soldered joints—no printed
circuits. The luminance channel, however, is similar to
the circuit used in RCA’s earlier CTCI1 chassis.

Setchell-Carlson’s new color receiver, the Model
U800, is using a three-stage video of a different design.
You’ll find one 6AU6 and a pair of 6GK6’s in those
stages. The set also features a hand-wired chassis, with
Unit-ized construction.

Zenith is sticking with the luminance channel first
used in the 26KC series. It also uses a cathode-follower
circuit (with a 6HLS8 tube) to match the delay-line
impedance. The video output tube is a 12GN7, and
the CRT setup procedure for gray-scale tracking re-
mains basically the same as in cther Zenith chassis.

Bandpass Stages

One of the most novel color IF (bandpass) arrange-
ments to appear in the 1964 color sets is the two-
stage circuit shown in Fig. 6. Motorola is using this
system in their 23" TS-908 chassis. A 6BL8 functions
as the first and second color IF, providing the necessary
1 mc bandwidth at color frequencies near 3.58 mc.

The waveform at the grid of V1A is the composite
color signal, including the color burst. V1A also re-
ceives ACC (automatic color control) voltage from the
color phase detector. The color signal from the plate

5600Q

—VW-
: 4 |
18K ‘
@ E b l
FROM — 56000
il | o SERVICE S M
OUTPUT f 405V
g > 680002
W NORMAL Tgw

N DRIVE
L crTBIAS
60000
P
BLUE DRIVE
T0 DRIVE
CONTROLS
=+ X
TR ) oo M
" BLUE 0 aTHOOES -
t —————— GREEN

52 NEG PULSE
— 10 AMP
PULSE CATHODES
FROM
HOR1Z
CIRCUIT
70 BANDPASS |
AMP CATHODE 3 $
2
1 o]
3-POSITION
BIAS SWITCH
" 405v

Fig. 3. Switch takes video drive from picture tube cathodes.
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Fig. 4. Bias switch changes plate-load values in blanker.



circuit of VIA is transformer-coupled to the grid of
V1B. Note the takeoff point for the color burst signal,
also located at the plate of V1B; the burst must pass
through the first color IF stage before it is sent to the
burst amplifier and separated.

Conduction in the second color IF is controlled by
a negative voltage from the killer stage. If the killer is
operating, a high negative voltage is impressed on the
grid of V1B, holding it at cutoff.

The cathode of VIB returns to the blanker stage,
and a pulse developed by the blanker also cuts VIB
off during horizontal retrace time. This prevents the
burst signal from leaking through this stage and causing
contamination in the color picture.

One other feature of this circuit is the color indica-
tor light in the plate circuit of V1B. Anytime a color
signal is being received, plate current will flow, light-
ing the indicator. Remember, when no color signal is
present, V1B is cut off by negative bias from the killer.

The color IF stages in Motorola’s 21” TS-912 chas-
sis are also new and -unfamiiiar (Fig. 7). Two stages
of amplification are used in this chassis, but they are
considerably different from those in the 23" version.

First, the tube is a 15DQS8 triode-pentode, a new
tube designed for series-filament operation. The color
signal is transformer-coupled (and that’s new) from
the plate of the video amplifier to the triode section of
the 15DQ8. The first section of the circuit is a cathode
follower, with the color signal fed to the grid of VIB
via the color intensity control. The burst signal for the
color sync stage is also taken from this cathode.

The second IF stage is rendered inoperative by
negative voltage from the killer stage, unless a color
signal is present—as in almost every color chassis. The
chroma signal from the plate of V1B is transformer-
coupled to the demodulator stages.

Other Bandpass Amps

Admiral’s new 24A,B,C series uses bandpass circuits
that are basically the same as those we described in
recent “Know Your ’63 Color Circuits” features.

Packard Bell’s latest color receiver has a two-stage
bandpass system that is familiar to most color techni-
cians. The circuits are very similar to those in the RCA
CTC7AA series, with a 6AU6 as the first bandpass

21" CRT
i :
] B {RED
VIDEO 5
INPUT v i IGRN

ref et
1

| TO SCREEN
CONTROLS (62

-——
COLOR
INPUT

BRIGHTNESS

B+ 1Y

TO BACKGROUND
CONTROLS (GL}

Fig. 5. AC coupling to CRT is used in Motorola’s T5-912.

amplifier, and the triode section of a 6AW8A as the
second amplifier.

The new RCA CTC1S5 chassis has basically the same
bandpass arrangement as in last year’s CTC12 chassis.
The January, 1963 issue of PF REPORTER contains
a detailed,description of those stages.

Zenith’s '64 color chassis, the 25LC series, is again
using the pentode section of a 6HLS8 as the first band-
pass amplifier, and the pentode section of a 6KT8 as
the second bandpass amplifier. These tubes were also
used in last year’s Spring chassis, the 26KC series.

Color Sync Stages

Most of the color sync stages used in this year’s color
receivers are very similar to those used last year. Among
these warmed-over versions are those in the CTC15
chassis, and those in Zenith’s 25LC series. Both sets
were discussed in “Know Your 63 Color Circuits” in
the September issue. Zenith’s circuit is changed only in
the use of the newly introduced 6JU8 (four diodes);
circuit operation remains the same.

Packard-Bell is using a 6BN8 as the color phase de-
tector (two diodes) and the killer detector (triode
wired as diode), and the circuits operate like those in
RCA’s CTC7 chassis. The 3.58 mc oscillator circuit
is also similar, except that a 6GHS8 displaces the 6U8
used previously.

Motorola has two unusual types of color sync stages

F_“_—’ TO BURST AMP
1ST COLOR IF , : 2ND COLOR IF
AY2 6BL8 i (e Y26BL8
P e
LY B i L :_L\G 12000
i 24==233 12
f&l;g# .") 330 Zm: 50002 COLOR —) mmf T
3 mmf ! 2K
| INTENSITY 714 L 5y 0
: ' =+ o PRI
! !
. 4 i -
,L 1K A4S 2 COLOR
— A70K == 05 L W INDICATOR
T 2 e T mmtT LIGHT
.05 % w 1 I
1 meg NEG. VOLT 275V
AUTOMATIC 275V FROM KILLER T0 BLANKER
COLOR CONTROL CATHODE 385V
VOLTAGE
(ACC)

Fig. 6. 75-908 has two stages of color IF amplification.
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15T COLOR IF
CATHOOE FOLLOWER
(), 215DQ8 1w

2ND COLOR IF

41000 =< | mm¢
k.

NEUTRALIZING
FEEDBACK

10 COLOR 280V
SYNC STAGE KILLER
VOLT iNPUT

CHROMA INPUT

COLOR COLOR | COLOR
SYNC GATE SYNC AMP
1
@), ) 6BL8 L @,%08L8
1 6 W
g1== TO PHASE
" DETECTOR

3
POSITIVE KEYING mmf
PULSE FROM
HORIZ CIRCUIT

NEGATIVE KEYING —1 385v
PULSE | FED TO CATHODE

200V

Fig. 7. Color and burst information is available at cathode.

—one in the 23” set and another in the 21” receiver.
Fig. 8 shows the color-sync gate and amplifier circuits
used in the TS-908 chassis. Although these stages may
look unfamiliar to you, their purpose is the same as in
other sets—to separate and amplify the burst signal.
V1A is a gating tube, inverting and coupling a keying
pulse from the horizontal circuit to the color sync am-
plifier cathode. V1B is biased into cutoff, and can con-
duct only during the time interval of the keying pulse
—during horizontal retrace time. The incoming chroma
signal, coupled to the amplifier grid via C!, contains
both color video information and burst. Only the burst
signal occurs during horizontal retrace time, so only
the burst appears in the output of V1B, color informa-
tion is not permitted to pass. As in other color sets,
the burst signal is transformer-coupled to a phase de-
tector that-feeds a reactance stage and controls the 3.58
mc reference oscillator.

The equivalent gating stages in Motorola’s 21” re-
ceiver are shown in Fig. 9. This circuit differs from the
one just described in that the chroma signal is in-
serted at the cathode of the sync gate tube.

This tube is keyed into conduction during horizontal
retrace time by the positive keying pulse fed to its con-
trol grid; therefore, only the burst signal appears in the
output. Transformer T1 is tuned to 3.58 mc, and cou-
ples the burst (sync) signal to V1B. This tube is used
to amplify the burst signal; since it’s also keyed by the
positive pulse applied to the screen grid from the hori-

COLOR COLOR 1 mmt
SYNC GATE SYNC AMP
™ (@), /54BL8 ‘
W ['s I__j T0
f =
= CRYSTAL
7

CHROMA |NPUT
FROM CATHODE
OF 1ST COLOR AF

VARICAP l
K 100 B+
I mmf |
L B+
It
H

B+ “ L KEYING PULSE
% 130 mmf FROM FLYBACK

Fig. 9. Motorola 21’’ uses double-gated color sync circuit.
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Fig. 8. Negative keying pulses are applied to the cathode.

zontal circuit, no video can creep through this stage,
either. This double gating of the burst stages is neces-
sary to prevent capacitance between sections of V1
from “leaking” video information through these stages.

The plate circuit of V1B, like V1A, is tuned to 3.58
mc. The hue control is located in the grid circuit of
V1B, and shifts the phase of the burst signal coupled
through T2. Adjusting the hue control varies the bias
voltage across the varicap; this changes the capacitance
of the varicap, resulting in -a phase shift.

You’ll probably notice there is no phase detector or
reactance stage in this receiver; the burst signal is cou-
pled directly to the 3.58 mc crystal.

Look at the simplified schematic in Fig. 10. A free-
running oscillator is operating at or close to 3.58 mc.
When a burst signal is not present, the output from this
oscillator is low in amplitude. However, when a burst
signal is coupled through T2, this added energy causes
the circuit to oscillate strongly at 3.58 mc. The output
from the stage is a CW signal of sufficient amplitude
for demodulation. This signal is reinserted in the de-
modulators to recover the color difference signals.

Demodulators

Although some of the tube types have changed, de-
modulator stages used in the RCA CTC15 operate like
those described in “Chroma Demodulator and Matrix
Stages” in the November, 1962 issue. Similar circuits
are also used in Admiral’s color receiver and Motorola’s
TS-908 chassis. Motorola’s 217 chassis has a new cir-
cuit we’ll discuss presently.

Packard Bell’s demodulator section uses 6CG7’s, in
circuits similar to those of the RCA CTC9 chassis.

Zenith is continuing to use a high-level demodula-
tor system, as in previous chassis. (See “What’s New
in Color TV” in the November, 1961 PF REPORTER.)

Motorola has something really new in the demodula-
tor line. Combine color demodulators and difference
amplifiers, toss in a 3.58 mc oscillator, and you’ll have
the unusual circuit shown in Fig. 11. Motorola is using
a 15LES for all these functions n their TS-912 chassis.

T1 couples the chroma signal from the second color
IF stage. This signal passes to the demodulator grids
(nearest the plates) through phase-shifting networks
consisting of R1, C1, C2, L1, and R3. The phase dif-
ference between the signal fed to the red grid and that
fed to the blue grid is 87.5°. The phase of the refer-
ence signal injected into the electron stream at the con-
trol grid (pin 9) is the same for both demodulators.



FROM 1t
COLOR e , 3.58 me
0 FREE
CRYSTAL  |OSCILLATOR

B+

40-50 VOLTS
FROM CATHODE
VERT OUTPUT

6JE6
HORIZ OUTPUT

140v A l
NEG. BIAS
FROM BLANKER GRID B+

Fig. 10. Incoming burst is applied directly to 3.58 mc crystal.

The result is R-Y and B-Y demodulation in the respec-
tive sections of the tube.

The G-Y signal is also developed in this same tube.
When plate current flows in either the red or blue de-
modulator, screen (pin 8) current will diminish, and
the screen voltage will rise. The sum of the alternate
excursions of red and blue plate currents produces a
G-Y output signal at pin 8.

Horizontal Sweep and High Vcltage

The tube complement used in Admiral’s horizontal
circuit sounds familiar—6DQ5, 6DW4, 3A3, 1V2, and
6BK4. One notable circuit difference is the addition
of a boosted-boost circuit, using a diode rectifier. This
increased voltage supplies B+ for the vertical circuit
and the CRT accelerating anodes.

Packard Bell’s latest sweep circuits are similar to
those in RCA’s CTCI11 chassis. You'll find that Zen-
ith’s horizontal circuits follow closely those used prev-
iously—see the April, 1963 issue for a rundown.
RCA’s entire horizontal sweep section has been re-
vamped, so let’s see what’s new.

Fig. 12 shows the new arrangement, designed around
the recently introduced 6JE6 output tube. A feature of
the new tube is an external pin 8 connection for the

Fig. 12. New 6JE6 has external suppressor-grid connection.

suppressor grid; a slight positive voltage—obtained
from the vertical output cathode—is applied to this
grid to prevent snivets or other spurious oscillations.
You may find pin 8 grounded in most VHF-only ver-
sions, although a few do have the divider network. Also
new in this circuit is the obtaining of negative grid bias
from the blanker tube, via R1.

Another big change is the use of a diode rectifier in
place of the 1V2 focus rectifier used previously (see
Fig. 13). A special diode is used for this purpose, so
be sure you have the correct replacement if one fails.
Another diode (also a special type) rectifies a pulse
from the flyback, and adds the resultant DC to the 850
volt boost voltage, forming a 1200 volt boosted-boost
for the vertical circuit and CRT accelerator grids.

Rounding out the list of changes in the RCA hori-
zontal circuit is the regulator stage shown in Fig. 14.
The “old faithful” 6BK4 still fills the main socket, but
a slight refinement has been added. Notice that R2, a
12-meg resistor in the regulator grid circuit, is also con-
nected to the video output plate. When a prolonged
current increase in the CRT, due to bright scenes,
tends to load the high-voltage supply, a slight video sig-
nal is fed via R2 to the regulator grid for compensa-
tion. This action helps regulate the high voltage during

15LE8
COLOR DEMOD- R-Y B-Y
DIFF AMP- j @
3,58 0SC T
® '

CHROMA

.
INPUT %
i

o
3,58 ‘
BURST
|Hpu1 CRYSTAL g
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RECTIFIER =
1 WA VOLTAGE
mmf 1meg2W  TOCRT
oS 10 Focuas(v
&g
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FLysack 6DW4
TRANS  DAMPER
FORMER 9.7
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BOOSTED
1200V
* T0 VERT
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RECTIFIER K
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Fig. 11. Single tube develops all color difference signals.

Fig. 13. Two special rectifiers are used in RCA’s CTCIS5.
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Fig. 14. Regulator circuit samples video output signal.

video peaks. The time constant of R2-C1 prevent short-
duration peaks from affecting the regulator circuit.

Motorola’s TS-912 has several new horizontal sweep
features. First is the use of two 12GC6 output tubes
(see Fig. 15) wired in parallel.

We mentioned that this receiver doesn’t have a regu-
lator tube; however, the horizontal sweep is held con-
stant by a diode that controls the bias voltage in the grid
circuit of the output tubes. The grid resistance is di-
vided into two separate paths—R1-R2 and R3-X1. X1
is a germanium diode; its cathode is connected to an
adjustable DC voltage source and its anode to a pulse
from the flyback.

The action of the regulating diode is quite simple:
With the horizontal bias control set to produce normal
sweep, diode conduction depends to some extent on
the DC voltage applied to the cathode, but largely on
the pulse voltage applied to the anode. If the pulse in-
creases (less load on the high-voltage supply), more
negative voltage is developed in the grid circuit, bring-
ing the sweep back to normal. When the load increases
(during a bright scene, for instance), the opposite oc-
curs—Iless negative voltage is developed in the grid cir-
cuit, and sweep output is increased.

HORIZ QUTPUT
12GC6

HV TO CRT
ANODE

HV RECT
3A3

47K
L 5w
FLYBACK
280V
i |® 15 Theg

L5Kv

- = |
REGULATING 005
DIODE

= JUMPER IN

68K HORIZ BIAS 2X
50K (W]

280V X% SPECIAL
HIGH-WATTAGE ==

COMPONENTS

Fig. 16. New color set has 21 tubes and series filaments.
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Fig. 15. Diode is used to regulate and maintain sweep.

This horizontal stage also lacks a focus rectifier cir-
cuit; focus voltage is obtained by tapping the high volt-
age developed by the 3A3. You’ll find that special high-
wattage components are used throughout the high-volt-
age divider network. R4, located at the end of the di-
vider, may be shorted with a jumper to improve focus
in the middle range of the control.

Power Supply

Most of the new color sets are transformer powered,
and B+ is developed by a full-wave voltage doubler
using silicon rectifiers. This circuit is basically the same
as those found in many black-and-white sets, but has
greater output; the voltage on the main B+ line is us-
ually in the vicinity of 400 volts, and DC current drain
on the B+ supply may be as high as 500 ma. Where
higher voltages are needed throughout the receiver,
boost and boosted-boost arrangements supply them.

On the other hand, the transformerless power supply
in Motorola’s 21" receiver is one of the newest features
among the 1964 crop of color sets. Shown in Fig. 16
is a schematic showing the filament sources and the
circuit used to develop the main B+ voltage.

Each of the filament strings has a temperature-sensi-
tive resistor in series; one has a cold resistance of 110
ohms, and the other, 900 ohms. You’ll find an extra
52 ohm, 25 watt dropping resistor in one of the strings.
Each filament circuit supplies a total of ten tubes. (This
chassis has a total of only 21 tubes—counting the pic-
ture tube.)

The 6.3 volts for the picture-tube heaters is ob-
tained from a stepdown transformer. To lessen the
chance of internal arcing between the heaters and cath-
odes of the CRT, a bias connection is returned to the
280 volt source via a 10K resistor.

B+ is developed by two silicon rectifiers, wired as
a half-wave doubler. The power-supply circuit is pro-
tected by a circuit breaker and a 5 ohm, 25 watt surge-
limiting resistor.

Summary

Many of the circuits used in the '64 color receivers
will be familiar. Others have major improvements, and
a few are being used in color receivers for the first time.
It’s best, from a servicing viewpoint, to keep in touch
with the changing designs as they appear. Familiarity
can be a key to easier color-TV repair. A



Sarkes Tarzian, Inc., largest manufacturer of TV and FM
tuners, maintains two completely-equipped Se-vice Centers
to serve YOU. Both centers are staffed by well-trained
technicians in this specialized field and are assisted by
engineering personnel to assure you of FAST, DEPEND-
ABLE service.
@ Tarzian-made tuners—identified by this stamping—
received one day will be repaired and shipped out
the next. A little more time may be required on other makes.
Every channel is checked and re-aligned per manufacturer's
specifications, not just the channels which might exist in
any given area.

You get a 12-month guarantee against defective work-
manship and parts failure due to normal usuage. Cost to
you is only $9.50 and $15 for UV combinatiors, including
all labor and parts except tubes. No additional costs. No
hidden charges. All tuners repaired on approvzd, open ac-
counts. You pay shipping. Replacements on tuers beyond
practical repair are available at low cost.

<

FOR COMPLETE OVERHAUL

Includes ALL parts (except tubes)
ALL labor on ALL makes

24-HOUR SERVICE with
FULL YEAR WARRANTY

When inquiring about service on other than Tarzian-made
tuners, always send TV make, chassis and Model number.
Check with your local distributor for Sarkes Tarzian replace-
ment tuners, parts, or repair service. Or, use the address
nearest you for fast factory repair service.

'SARKES TARZIAN, INC.

TUNER SERVICE DIVISION

See your distributor, or use the address nearest you

537 South Walnut St.,
Bloomington, Indiana
Tel: 332-6055

10654 Magnolia Blvd.,
North Hollywood, Calif.
Tel: 769-2720

Manufacturers of Tuners . .. Semiconductors ... Air Trimmers...FM Radios... AM-FM Radios. .. Audio Tape. .. Broadcast Equipment

1
1
|
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For window-size blow-ups

of this message, send 10¢ to
Sprague Products Co.,

105 Marshall St., North Adams,
Mass., to cover handling

and mailing costs.
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BEWARE &

the Service Bargain..

You’ll never see your doctor advertise a special sale on appendectomies . . .

You’'ll never see your lawyer announce cut-rates for divorce cases . . .

You’ll never see your dentist hold a “2-for-1” sale on extractions . . .

AND You’ll never see the day when you can take your TV set in for a
service ‘‘bargain’’ and be sure you’re getting a square deal!

“Bargains” in home electronic service
are as scarce as the proverbial hen’s teeth!
Here’s why—

The expert service technician, just like
other professional people, must undergo
years of study and apprenticeship to learn
the fundamentals of his skill. And a mini-
mum investment of from $3000 to $6000
per shop technician is required for the
necessary equipment to test today’s highly
complex sets. Finally, through manufac-
turer’s training courses and his own tech-
nical journals, he must keep up with

changes that are developing as fast as they
ever did in medicine, law, or dentistry.
Those best equipped to apply modern
scientific methods are almost certain to be
most economical for you and definitely
more satisfactory in the long run.

Unfortunately, as in any business, there
will always be a few fly-by-night opera-
tors. But patients, clients, and TV set
owners who recognize that you get only
what you pay for, will never get gypped.
“There just ARE no service bargains” . . .
but there is GOOD SERVICE awaiting you at
FAIR PRICES!

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS’ SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS, FOR . ..

YOUR INDEPENDENT TV-RADIO SERVICE DEALER

€8+124-63
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. for those who want the finest!
Check the features of this all-new,
all-transistor Model 707 Karadio by
ATR . .. features galore that make
sales easier, keep users happier! Com-
pare . . . and without hesitation place
your order NOW for the new all-
transistor ATR Karadio.

Large easy-to-read illuminated dial.

Finger-tip tone control to adjust tone as you desire.
7-tuned circuits including RF stage to provide maxi-
mum sensitivity and selectivity.

e Automatic volume control to keep signals strong
and steady.

Utilizes “'solid state’ construction employing 7 semi-
conductors (5 transistors and 2 diodes).
Superheterodyne circuit.

3-Section Super ""Magna-Wave' tuner.

Hand wired. No printed circuitry.

Has one-piece self-contained chassis for easy instal-
lation.

o “Fits-All'" universal construction. For use with prac-
tically all import and American cars and trucks.
Fits under-dash or in-dash utilizing standard trim
plate kits.

e Comes complete with built-in speaker.

o External speaker jack provided.

Available for 12-volt negative ground installations
only.

e Low battery drain.

Neutral Gray-Tan baked enamel finish. Overall size
approximately 5%” deep x 6%2” wide x 2” high. Ship-
ping Weight 5 Ibs,

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR
WRITE FACTORY FOR FREE LITERATURE . .

ATR ELECTRONICS, IHC

Feormerly: Americon Televigi

Cwaflity Prodects §
5T. PAUL 1, MINNES
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Dear Editor:

1 wish to express my appreciation for
PF REPORTER and PHOTOFACT. In 10
years of being active in radio-TV serv-
ice work, I've never seen any publica-
tions that keep me abreast of technical
developments as yours do; I cannot
think of one thing that is more valuable
to a shop. You have a permanent sub-
scriber, as far as I'm concerned—and
I'm sure if any technician tried your
publications for one month, he would
never go back to any other. May you
never stop printing!

H. S. ATCHLEY

Sheboygan, Wis.

We'll drink to that make ours
printer's ink, without a chaser.—Ed.

Dear Editor:

“When Cable TV Comes to Town,” on
page 36 of your July issue, is a most
enlightening article, and we would like
to secure more copies of it. Is it pos-
sible to obtain 50 reprints of the com-
plete article?

Lou ANGELL

Television Cable Co.
Myrtle Beach, S. C.

There has been such a demand for
reprints of the CATV article that we've
started the presses rolling again, and can
offer four-page reprints (on heavy stock)
at a cost of 10¢ each in quantities of
less than 100, or at $8.00 per hundred.

—FEd.

Dear Editor:

Out here. 1 don’t receive my PF RE-
PORTER until past the deadline for Free
Literature. I am particularly interested in
a New Product advertised in the July
issue. Can you provide me with the ad-
dress of companies that offer free litera-
ture and catalogs?

R. FARRINGTON

TV Service Co.
St. Thomas, Virgin Island

This’ll surprise you, but even some
stateside technicians forget to send the
card till too late. When this happens, we
can’t process the request. However, if
they’ll just look at a more recent issue,
they may find the same piece of literature
still being offered. Thus, they can get the
information they need simply by mark-
ing the card and sending it before the
deadline. In your special case, we’ll be
more than happy to obtain for you any
item of literature that is still available.
—Ed.

3 WAYS
TO BIGGER

CARTRIDGE
PROFITS!

1. More ‘“look-alike” exact replace-
ment models than any other brand.
Over 350 needles, 225 cartridges.

2. Easv-to-use reference material,
E-V computer-printed catalogs make
proper needle/cartridge selection easy,
fast and accurate.

3. Highest standards. Rigid quality
control and inspection cuts call-backs,
gives full value to every customer.

Stock and sell E-V needles and
cartridges for more profits, today!
Write for FREE replacement guides!

ELECTRO-VOICE, INC.
Buchanan, Michigan, Dept. 1137R

EleilioYores

BETTIHG NEW STANDARDS IN SOUND
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Who'S minding your
slore.= (s season?

CHANNEL MASTER

..[rom Fall through Ghrisimas

We help you sell with “BIG NAME' TIE-INS that will
reach millions. ..and put millions of dollars worth of
publicity, promotion and advertising behind every
Channel Master product you feature.

GREATEST MOVIE TIE-IN PROMOTION OF THE YEAR!
ewis, starring in “Who's Minding the Store,” a Jerry Lewis-York
Picture Production, released by Paramount ... and featuring Chanr.lel Master an.lten‘
nas. radios, and TV sets in the film. See your distributor for (.1eta|ls on sensational
promotion to let you tie in with film's release in your city or town. Posters,
s, lobby displays, contests, premiums, etc.

Watch for Jerry L

streamers, ad

GOOD HOUSEKEEPING
ADVERTISING CAMPAIGN AND
4 SEPARATE NBC-TV NETWORK SHOWS Mo

i i ¢ i “(OR iERIORMAN
n ‘ ||ationWide v SatUratiO show (aud|0 a“d visua i’*l 'i' (4 Zn
Chan e‘ Master delivers ‘ ri n b

closeups) during your most active > g
: % GUARANTEES &

0
Menr og perunp 10 SO

Hard-hitting ads for Channel Master anten-
nas {indoor and outdoor), radios, receiving
tubes, and picture tubes. .. through October,
November, and December. Channel Master

. .. - i jon,” “ 't Say,” ducts now carry the Good Housekeepi
“ n  ugoncentration,” “Your First Impression, You Don't products now carry the Good Housekeeping
Peop{lgamurliln;alk, featuring e roﬁ&'ﬂ%m Seal.
3 DOWNS. BILL LEYDEN. : s
DENNIS JAMES. HUGH Color TV. Color TV. TURN THE PAGE AND SEE WHAT

Color TV. WE HAVE IN STORE FOR YOU...

C 1963 CMC
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“CROSSFIRE"-MOST POWERFLUL TV ANTENNA DESIGN IN THE FIELD!

1. GOLDEN CROSSFIRE 3600 Series

U.S. PAT. NO. 3,086,206 CONFIRMS AND PROTECTS EXCLUSIVE DUAL-
DIPOLE SYSTEM-—THE SYSTEM THAT STILL GIVES HIGHER, CLEANER GAIN
(WITH LEAST BULK) THAN ANY COMPETITIVE ANTENNA! DOES IT AT LOWEST
COST. EVEN INCLUDES FM! COMPETITIVE FRINGE ANTENNAS DON'T.
High-performance balance can be obtained only by using the right com-
bination of both driven and parasitic elements. Only the Crossfire—with

I ‘ P | - o { ».
1 3 | 5 Tty ¢ ¥ E i "X 3\ i s Y,

A5 5, 77 ,
EXTRA-POWERFUL BOOSTERS THAT MEET EVERY NEED!

3. BRAND-NEW Nuvistorized “TV ONLY" TELE-VISTA Model 0026

YOUR MARKET: TELEVIEWERS IN AREAS WHERE BOTH TV AND FM STRONG
SIGNAL OVERLOADING FROM NEARBY STATIONS IS A PROBLEM. The only
“TV/only” Amplifier with the long-life “Duo Nuvistor” circuit...and a
built-in coupler! Strong local TV and FM signals won't overload it.

4. BRAND-NEW Transistorized “TV ONLY” TELSTAR Model 0027
with Built-In FM Trap . . . plus 4-set coupler.

YOUR MARKET: TELEVIEWERS IN AREAS WHERE FM STRONG-SIGNAL OVER-

LOADING FROM NEARBY STATIONS IS A PROBLEM. Twice the TV overload

protection of any other transistorized booster...thanks to Texas Instru-

ments’ brand-new EPITAXIAL MESA TRANSISTOR. Virtually eliminates pos-

sibility of local FM interference.

5. TV/FM TELSTAR WITH 4-SET COUPLER Model 0023A
America’s most outstanding, best-selling booster

YOUR MARKET: VIEWERS AND LISTENERS WHO WANT THE WORLD'S MOST
POWERFUL BROAD-BAND AMPLIFICATION! Unbeatable Combination of High

its unique dual dipole system—has this power combination. The Crossfire
patent protects this system—and no other antenna, old or new, can use it.

2. GOLDEN SUPER-CROSSFIRE Model 3607
The World's Most Powerful Antenna

1. Up to 48% more TV gain than 28-element Crossfire.
2. On FM Stereo. .. gives more gain than a 5-element yagi.

6. , 8.}

Gain and Low Noise figure. .. plus built-in Lightning Resistance and othes
outstanding features.

6. TELSTAR FMX (for FM exclusively) WITH 2-SET COUPLER
Model 0025

YOUR MARKET: THE EXPANDING NUMBER OF MONAURAL AND STEREQ FM
LISTENERS! Most powerfully stepped-up FM performance of ali!

7. Improved' Higher Gain VUTRON 11 FOR TV/FM Model 0024

YOUR MARKET: THOSE WHO WANT THE BEST IN AN IN-THE-HOME SIGNAL
AMPLIFIER AND COUPLER. ~

NOW FOR THE FIRST TIME ... OUTSTANDING
ALL-IN-1 ROTATOR AND TV AMPLIFIER!

8. GEMINI Model 9527

YOUR MARKET: THOSE WHO NEED AND WANT EXTRA POWER...PLUS DIREC-
TIVITY. Fast, neat installation saves money 4 ways! World's Finest Autc-
matic Rotator {Tenn-a-liner)....plus Telstar TV booster. Built-in FM TRAP,
Simple to Service. 2-set coupler.




/

STE

WORLD’S MOST POWERFUL NEW INDOOR ANTENNAS

These heautifully-designed antennas open a whole new market
.. hecause they work where only outdoor antennas could work
before!

9. NEW! Revolutionary, Transistorized APOLLO Model 3721
(with Built-in Amplifier)
GETS CLEAR, GHOST-FREE, TV RECEPTION 15 TO 45 MILES QUT.

YOUR MARKET: SUBURBAN VIEWERS WHO WANT OUTDOGR ANTENNA
POWER FROM AN INDOOR ANTENNA. Exclusive “Miraclick” Switch elec-
tronically adjusts to different signal strengths. Super-effective hidden
amplifier gives extra pull-in power where needed.

10. NEW! World's First Transistorized FM/STEREQ
INDOOR ANTENNA with Builtin Amplifier. Model 3731
GETS POWERFUL FM RECEPTION 15 TO 60 MILES OUT!

YOUR MARKET: SUBURBAN LISTENERS WHO WANT TOP FM PERFORMANCE
WITH EASY ANTENNA ADJUSTABILITY AND ROTATOR-TYPE DIRECTIVITY.
Booster is peaked—dipoles tuned—for FM exclusively! Fidelity Switch.

11. Golden CANAVERAL Model 3720 (Non-Amplified)

YOUR MARKET: METROPOLITAN AREA VIEWERS WHO WANT TOP TV/FM
RECEPTION UP TO 15 MILES FROM STATION. Same features as Apollo.

12. NEW! FM/STEREO INDOOR ANTENNA Model 3730
(Non-Amplified)

YOUR MARKET: METROPOLITAN AREA LISTENERS...WHO SEEK FM PER-

FORMANCE WITHOUT COMPROMISE! Same advance features as 3731.

13. Improved! SHOWMAN Model 3900 (Mahogany and Gold)
Model 3901 (Blond and Gold)

YOUR MARKET: CUSTOMERS WHO WANT SOMETHING DIFFERENT! Beautiful
..improved ... priced to move! “Metro-Dyne” Variable Inductance Elec-
tronic Tuning. Like no other antenna.

14. NEW! AURORA Model 3718

YOUR MARKET: THOSE WHO WANT A LOW-PRICED LUXURY ANTENNA! Tops
for the money! Magnificently styled. “Automagic” Clarifier Switch.

FREE GIFTS! SEE YOUR CHANNEL MASTER DISTRIBUTOR FOR FULL DETAILS ON INDOOR ANTENNA PREMIUM DEAL.

NEW! BEAUTIF&EL POWERFUL “"VU-CON” UHF CONVERTERS

GIVE YOU THE EDGE IN EVERY RECEPTION AREA . .
NOW AND IN THE FUTURE!

15. Model 6700. YOUR MARKET: FRINGE-AREA LISTENERS WHO WANT THE
ULTIMATE IN RECEPTION. Capacitive tuning {no sliding contacts),
1 long-life Nuvistor, 1 oscillator tube. Prevents strong-signal over-

loading.

16. Mode! 6701. YOUR MARKET: FRINGE-AREA LISTENERS WHO WANT

Circle 6 on literature card

TOP QUALITY AT A MODERATE PRICE! Inductive Tuning, 2 fong-life
Nuvistors.

17. Transiator Model 6703. Same as above but covers only channels 70-83.

18. Model 6702, YOUR MARKET: METROPOLITAN AND SUBURBAN AREA
LISTENERS WHO WANT TOP QUALITY AT A MODEST PRICE! Your most
profitable UHF conversion market. Inductive Tuning, 1 long-life
Nuvistor.

19. Translator Model 6704. Same as above but covers only channels 70-83.

CHANNEL MASTER CORP., ELLENVILLE, NEW YORK



Your Own AMF Bowling Ball...
or any of over 30 Wonderful Gifts in

_m  PHILGO'S

- 4"1

o

Your choice of scores of wonderful gifts FREE with your purchases of Philco Parts, Accessories and Tubes
inctuded in Philco’s Fall Fiesta Catalog! Big savings . . . as well as wonderful gifts, just in time for Fall and
Christmas. Get Your Philco Fall Fiesta Catalog NOW . . . see your Philco distributor . . . stock up on parts and
accessories you need . . . AND GET THE GIFTS YOU !VANT, TOO!

ALL THESE
OTHER WONDERFUL GIFTS . .. YOURS FREE
with your purchases of
Philco Fall Fiesta Catalog Merchandise

FREE with your purchases
of merchandise worth

AMF Rugger Bowling Bag $125
Daisy CO, Gas Operated Pistol $225
AMF Roadmaster Hawk Bicycle . $700
Bridal-Trousseau Doli Set . $110
Famous Lionel Train Set . . $200
Daisy Thundercap Tank . . . $ 55
Men’s Miliion Miler Luggage
One Suiter - . . . $400
Two Suiter . L g $450
Three Suiter g $500
Attache Case . $275 .
Ladies' Million Miler Luggage Luxurious Famous
16" Hat Box - . $250 MINK and Cashmere Ladies’ SCHICK TRAVEL-ALL
21” Overnighter $275 Sweater by Dalton (Shaver, pre-shave, after-shave and
26" Pullman Case $450 YOURS FREE with N . | grooming kit in handsome trave! case.)
Ladies’ Orion Sweater $135 wi purchases of only .
Ladies’ Antron Cardigan Sweater $175 $1300 of Philco Fall Fiesta Catalog YOURS FREE with purchases of only

$225 of Philco Fall Fiesta Catalog

Ladies’ Suburban Coat $350 merchandise. merchandise.

Men's Melton Lodin Coat $350
Men’'s Imported Rain Coat . $350
Men's OuterJac _ $175 GET YOUR FREE Fall Fiesta Gifts NOW ... See Your PHILCO Distributor Today
Men's Lambs Wool Cardigan $175
Men's Runabout Nylon Coat $350
Weather Trio (Instruments) $130
Outdoor Thermometer . $ 15
Stanley Ratchet Driver Set $ 65
Oneida Dinner Ware . $350
Oneida Stainless Flatware $450
8 Piece Cutlery Set $130
Hamilton Cosco Table and Chair Set $550

PARTS & SERVICE OPERATIONS
PHILCO

rcrory-Supervis pH I LCO

Service 3
- A SUBSIDIARY OF %{f@m{gmﬁa/n‘%




The
Electronic
Scanner

The appointment of Floyd
Makstein as General Sales
Manager of Precision Appa-
ratus Inc. has been announced
by that company. Mr. Makstein
will supervise sales representa-
tives' activities. maintain dealer-
distributor relationships. and de-
velop new products and terri-
tories. In announcing the ap-

New Sales Manager Chosen
pointment, Sol Sparer. presi-
dent. emphasized that Mr. Mak-

\ /‘
stein will work very closely with

the servicing trade and pay close attention to its needs and
requirements.

Slide-Tape Lectures

As a continuing aid to the service profession, for some time
now Howard W. Sams & Co., Inc. has been offering groups of
electronics personnel slide-tape lectures which are designed to
assist the TV technician and shop operator in meeting the
everyday problems of their business. The lectures, available on
a no-charge basis, consist of professionally-recorded tapes
which can be played on any 7%ips player, and 35 mm color
slides which can be shown via any slide projector. A variety
of lectures on management and technical subjects are avail-
able—the latest being a continuation of the “Transistor Re-
view Series” titled “Circuits and Associated Components.”

New National Service Manager

The new National Service
Manager of Zenith Sales Corp.,
Mr. Brian Maronic, is a vet-
eran of 29 years with Zenith.
In his new assignment, Mr. Ma-
ronic is responsible for coord-
inating the company’s service
program for all home entertain-
ment products. In addition, the
job of maintaining close lisison
between Zenith distributors and
dealers will depend directly on
Maronic.

Deluxe Video-Tape Home-Recording System

A luxury home television re-
cording system includes a com-
pact videotape recorder, cam-
era, and receiver—not to men-
tion a stereo audio-tape system.
Deveioped by Ampex Corp,,
this complete audio-visual home
recording system can record TV
programs off the air or make
complete home TV tapes for
playback. A built-in timer can
be preset to record a program
during the operator’s absence;
or, it will record a program on
one channel while another is
being ‘viewed on he screen. Like the tape used in stereo sys-
tems, the video tape can be erased for reuse, or stored with-
out losing the information. The deluxe system, equipped with
video and audio tape systems, an AM/FM multiplex tuner, a
record system, and a color TV receiver, will sell for $30,000.

|
|

NOW! CASTLE OFFERS YOU
THE BIGGEST BARGAIN IN
TV TUNER OVERHAULING!

ALL MAKES

ALL LABOR
AND PARTS

(EXCEPT TUBES)*

ONE PRICE

THIS ONE LOW PRICE INCLUDES ALL UHF , VHF
AND UV COMBINATION* TUNERS

in a decade of experience overhauling TV Tuners
of ALL MAKES, Castle has developed new
handling and overhauling techniques which

SN st Service

A recent study at our Chicago Plant revealed
that of all tuners accepted for overhauling, over
30% were completed and shipped within

Seven Hours. . . all others within 24 Hours.

Simply send us your defective tuner complete; include
tubes, shield cover and any damaged parts with model
number and complaint. 90 Day Warranty.

Exact Replacements are available for tuners unfit for
overhaul. As low as $12.95 exchange. (Replacements
are new or rebuilt.)

*UV combination tuner must be of one piece construc-
tion. Separate UHF and VHF tuners must be dismantled
and the defective unit only sent in.

-

Pioneers in TV % Tuner Overhauling

TV TUNER SERVICE, INC.

5701 N. Western Ave., Chicago 45, illinois
653 S. Palisade Ave., Cliffside Park, New Jersey
Canada: 136 Main St., Toronto 13, Ontario

* Major Parts are additional in Canada
Circle 8 on literature card



TO HELP MAKE FUSE. HANDLING MORE PROFITABEE. .

CLEAR PLASTIC BOX,
THERE'S NO NEED
TO OPEN
TO SEE HOW MANY
FUSES ARE
INIT

& BUSS fuse 5-in clear plastic box—let’s you check
fuses in each box at a glance. .. guards against
running short on needed fuses.

® Size and style of fuses printed in large type on lid
of box makes it easier to pick out fuses you want.

@ Box fits all fuse display stands and channels.

PIONEERING NEW
DEVELOPMENTS IN
ELECTRICAL PROTECTION
SINCE 1914

BUSSMANN MFG.DIVISION, McGraw-Edison Co., St. Louis 7, Mo.

SERVICE-NORMAL |

NORMAL POS.
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LINE AND 512Y.
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W
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basic cause of such symptoms as blooming, variable width,
and poor focus.

If you don’t find any more clues in the video circuit, the
next step is to check the setup adjustments in the CRT and
high-voltage circuits. Simple misadjustments account for a
great many raster troubles in color receivers. One common
mistake is to set the screen and drive controls too high in an
effort to increase brightness. Generally, it's best to leave these
controls at the lowest settings that will permit correct gray-
scale tracking. The receiver will then have only a moderately
bright picture, but it will be sharply focused and will have
little tendency to bloom when the brightness control is turned
up high.

The high-voltage rectifier may be excessively loading the
horizontal output circuit. If so, you may be able to remedy
this condition by adjusting the HI VOLTAGE ADJUST pot and the
horizontal linearity slug, exactly as specified in service data.

I hate to bring it up—but the dim, poorly focused picture

BUSS : the complete line of fuses

_IROUBLESHOOTER

answers your service problems

Dull Color Pix

I'm having quite a problem with a color set—RCA Chassis
CTC10 (PHoToFACT Folder 517-2). As the brightness control
is advanced, the picture shrinks by 12" on each side, and the
focus gets progressively worse. The light on the screen must
be almost completely extinguished to obtain sharp focus. I've
checked and substituted all tubes in the horizontal, high volt-
age. focus, and regulator circuits.

This trouble may have some connection with another symp-
tom: fluctuation of the contrast level after a half hour of
operation. The effect is the same on either black-and-white or
color pictures.

GEORGE VAN DURME
Chicago, 1l1.

I'm almost certain replacing C2D, the electrolytic bypass
capacitor in the cathode circuit of the video output stage, will
cure the intermittent changes in contrast. Be sure to replace the
entire can, not just the one section.

Top off this repair with a complete check of operating con-
ditions in the video output circuit, this might show you the
answer to your brightness and focus problems. Since the video
stage is DC coupled to the cathodes of the picture tube, er-
rors in its plate voltage can affect CRT bias enough to cause
overloading of the high-voltage supply—which is often the
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signal or visual
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‘a faulted circuit. There are
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TO HELP MAKE FUSE HANDLING MORE PROFITABLE..

CLEAR PLASTIC BOX,
THERE'S NO NEED
TO OPEN
TO SEE HCW MANY
FUSES ARE
IN IT

FORMERELY

(3A6)

® BUSS fuse 5-in clear plastic box—Ilet’s ycu check
fuses in each box at a glance ... guards against
running short on needed fuses.

#® Size and style of fuses printed in large tyre on lid
of box makes it easier to pick out fuses you want.

& Box fits all fuse display stands and channels.

PIONEERING NEW
DEVELOPMENTS IN
ELECTRICAL PROTECTION
SIdCE 1914

BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Louls 7, Mo,

could be caused by a bad CRT! If adjustments don't help
solve the problem, better check the picture tube hefore getting
deeply involved in troubleshooting the high-voliage, flyback,
and CRT gun circuits.

Roll-You’re Faded

A Sonora Model 560 (Puotoract Folder 358-8) operates
normally for about 10 minutes; then the picture dims out and
begins to roll vertically. The trouble often straightens itself out
after a short period, and may not reappear for the rest of the
time the set is in use.

Some new electrolytic filter capacitors got rid of the original
complaint on this set—a bad vertical jitter with frequent
rolling.

Frank HURsTAK
Berwyn, I

The basic trouble is evidently in the picture-signal circuits.
You'll probably find the video signal becoming so weak that
the sync pulses lack sufficient amplitude 1o keep the vertical
oscillator locked in. This condition might be complicated by a
poorly operating sync stage or a touchy vertical circuit.

A video fault is relatively easy to isolate in this set, since
there’s no keyed AGC circuit, and thus no feedback from the
video outpur stage to the front end. As the trouble develops,
watch the waveform at the video detector. A drop in amplitude
points to a crippled stage in the IF, or even in the tuner—and
further monitoring checks are called for. Here's one idea:
Check the cathode voltages in the IF strip, one at a time, to
find out if conduction of any stage decreases when the
picture fades.

If the signal at the detector is constant, the trouble is
pretty well pinned down to the video output stage. One
especially likely fault is an intermitiently open peaking coil in
the plate circuit. You can check LI13 and L15 by measuring
voltages at all points in the immediate area, and watching for
a suspiciously high voltage drop across one of the coils.

If the dimming effect is actually in the raster instead of the

TO SOUND IF
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picture, this could indicate a fault in the boost circuit. Since
the vertical oscillator obtains plate voltage from the boost
source, it's possible that a decrease In boost voltage might
cause vertical rolling as well as the expecied loss in brightness.

Herringbone

I'm having peculiar troubles with an RCA Chassis KCS136
(PHOTOFACT Folder 585-2). The set operates okay for a few
minutes, and then the picture breaks into a herringbone effect.
When 1 first took the set in for service, the trouble would
also cause it to lose both vertical and horizontal sync, and it
would produce such a terrific tearing noise that you’d think it
was going to explode.

After 1 thoroughly worked over the AGC circuit and re-
placed the RF amplifier, the picture returned to normal. But,
after a few weeks, the same old herringbone trouble turned up
—without the tearing, this time. Sometimes it can be stopped
with the fine-tuning control; other times, no. Switching off

e Please turn to page 92

-ees OF unquestioned high aquality

To make sure BUSS fuses will operate
as intended under all service conditions,
each and every BUSS fuse is individually
tested in a sensitive electronic device.

This is your assurance that when you
sell or install BUSS fuses, you are safe-
guarded against complaints, call-backs
and adjustments that might result from
faulty fuses and eat away your profit.

It is just good business
to sell fuses the BUSS way.

Write for BUSS
Bulletin SFB.

BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Louis 7, Mo.
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NEW IDEA

Winegard Introduces An Amazing New
Home TV and Music Outlet System

All this electronic entertainment can go on
simultaneously over a single wire without
interference! That's the amazing new
AUDIO-PIX system by Winegard.

Plug TV set into any AUDIO-PIX
outlet. Run one or more sets simul-
taneously from a single antenna.

: m—

T[]

T Hoy

Run a HI-FI (record player, FM
or AM, or tape recorder) and feed
the sound into the system to be
picked up atany AUDIO-PIX
outlet.)

Plug an FM receiver into the
AUDIO-PIX. The AUDIO-PIX
serves as an FM antenna signal
source, and at the same time auto-
matically feeds the FM sound back
into the system to the extension
speakers.
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AUDIO-PIX is two systems wrapped into one simple,
inexpensive installation. It is both a TV-FM system
(distributes TV/FM antenna signals) and a HI-FI
music system at a price any home owner can afford. No
new home is truly modern without AUDIO-PIX.

The AUDIO-PIX is a revolutionary new electronic
entertainment convenience for the home which—

(1) ...feeds TV (Ch. 2-83) and FM antenna sig-
nals to each AUDIO-PIX outlet.

(2)...feeds sound from a HI-FI (record player,
FM and tape recorder) to the same
AUDIO-PIX outlets.

The complete Winegard AUDIO-PIX system comes
in a kit which contains a special AUDIO-PIX 6-outlet
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Audio-Pix comes o
beautifully packaged ina ‘- * “ %

Winegard selling display '
carton with built-in P
carrying handle.

O
X

*Pat. Pend.
Circle 10 on literature card

AUDIO=PIX iiers 1v, 1 or H-F

Anywhere Inside or Outside the House Over a Single Wire

Wirsesgremd
ABDIO-PIX

T® SN NI OOUPLIZ - 300 QMM
#0D APX-35 3 4 NS uTrTS

WAL (OmPam —ron,

coupler*, 4 AUDIO-PIX outlets and plugs (any num-
ber of additional outlets may be added if desired),
special AUDIO-PIX HI-FI extension speaker, a spe-
cial AUDIO-PIX attachment for FM or HI-FI sys-
tem, and 100 ft. of lead-in wire. Model APK-360, list
price $49.95.

Start selling AUDIO-PIX to your customers now.
Write for spec sheets or ask your distributor.

Winegard

ANTENNA SYSTEMS
3009-11 Kirkwood, Burlington, lowa



Pardon us while we change you into Santa Claus

Do your Christmas shopping early at your G-E
Distributor’s. He has lots of wonderful gifts
that you can get with the purchase of General
Electric tubes . . . gifts for your family; friends
and favorite customers. And there’re some you’ll
want for yourself . . . such as a tube caddy that

looks like fine luggage. You can also get
Christmas cards designed only for service
dealers. . . to mail to customers and friends.

See your General Electric Distributor and
start packing your bag teday. You’re going to
be a sensational Santa!



Be good to yourself this Chiristmas. You can
get these Armor Clad® tube caddies when
you purchase G-E tubes. They look like fine
pieces of luggage and the special vinyl cover-
ings are longer lasting. They are reinfarced
with nickel plate at all stress points.

These Kodak Flashfuii camera
outfits incluce everything that
young photographers need:
Hawkeye camera, film, clip-on
nachk sfrap, batteries, flash bulbs
and instruction manual. They’re
yours when you buy G-E tubes.

‘Li"t
\’( Little girls will go wild aver
- these Mattz|® Sister Belle
. talking dolls. They're 17" tall

‘ ‘ and have arag body and plastic

head. Each one says eleven
different things that little giris
like to hear . .. like *‘Let’s play
house,” ““Give me a kiss.”” No
batteries needed.

These Dick Tracy Power-Jet Squad
Guns by Mattel® will be a hit with
any boys you know. They're auto-
matic cap-firing guns that snoot
a stream of water 35 feet...
farther than any watier guns ever
made. Give ocne tc any boy and
then stand clear.

These G-E electric carving knives will
— make a great gift for the lady of thes
house. They even slice through hotbread
or hot meat with smooth precision. Get
several from ycur G-E Tube distributor.

Get these Christrmas cards . . . prepared 2specially
for you. They're in color on heavy, high-gloss stock
and show a cartoon of you adjusting a TV set to say
“Happy Holidays.” §0 cards and 50 envelopes to
a hox. Get yours now for early mailing.

ANOTHER ACEENT ON VALUE FROM G-E ELECTRONICS iDlSTRIBUTUR*Q‘
Progress s Ovr Most Important Prodect

GENERAL @D ELECTRIC =

Circle 1] an literature cand



Find it and Fix it in 75 the time!

EASILY SOLVES “TOUGH DOGS"...INTERMITTENTS ... ANY TV TROUBLE

MODEL

K 1076

By Easy Point-to-Point Signal Injection, You see the Trouble
on the TV Screen and Correct it—Twice as Fast and Easy!

Simplified technique stops lost hours never recovered on
““tough dogs’’, intermittents, and general TV trouble-
shooting. This one instrument, with its complete, accurate
diagnosis, enables any serviceman to cut servicing time in half
.. .service more TV sets in less time . . . satisfy more custom-
ers .. .and make more money.

With the Analyst, you inject your own TV signals at any time,
at any point, while you watch the generated test pattern on
the picture tube of the television set itself. This makes it quick
and easy to isolate, pinpoint, and correct TV trouble in any
stage throughout the video, audio, r.f., i.f., sync and sweep sections
of black & white and color television sets—including intermit-
tents. No external scope or waveform interpretation is needed.
Checks any and all circuits—solves any performance problem.
Gives you today’s most valuable instrument in TV servicing —
proved by thousands of professional servicemen everywhere.

Available on Budget Terms. As low as $30.00 down,

Model 960 Transistor
Radio Analyst

Model 360 V O Matic
Automatic VOM

Net, $32995

TELEVISION

BLACK & WHITE AND COLOR

TR

HEpEAE
B
BHHENRE

Model 375 Dynamatic
Automatic VTVM

Model 70

ANALYST

SIMPLIFIES COLOR TV SERVICING, TOO

0 Dyna-Quik
Tube Tester

Enables you to troubleshoot and
signaltrace colorcircuits in color
TV sets, or facilitate installation.

Generates white dof, crosshatch
and color bar patterns on the TV
screen for color TV convergence
adjustments.

Generates full colorrainbow dis-
play and color bar pattern to test
color sync circuits, check range
of hue control, align color de-
modulators. Demonstrates to
customers correct color values,

Model 445 CRT
Rejuvenator Tester

24

See Your B&K Distributor
or Write for Catalog AP21-R

K

BaK MANUFACTURING C€O.

Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. s CHICAGO 13, ILL.
Canada: Aflas Radio Corp., 50 Wingold, Toronto 19, Onf,

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.
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WAVEFORMS taken with wideband scope; low-cap
probe (LC) used to obtain all waveforms shown.

Normal Operation

Through action of AFC stage, incoming sync pulses
control frequncy and phase of horizontal sweep wave-
form developed by cathode-coupled multivibrator. Sync
signal and sample of sweep signal are both fed to dual
diode MI1; if sweep retrace fails to coincide exactly
with sync pulse, AFC circuit develops DC correction
voltage that adjusts bias on input grid of multivibrator.
Common-cathode circuit is now most widely used type
of diode AFC. In version shown here (from Admiral
Chassis 21G4), sample of sweep signal consists of fly-
back pulse W5, shaped by R2-C1 into sawtooth W1 for
application to lead 1 of M1. Signal W3 at diode lead 3
is incidental to circuit operation. Some common-cath-
ode AFC’s have lead 1 grounded, and sawtooth of po-
larity opposite to W1 applied to lead 3. In either case,
portion of sawtooth is coupled to lead 2 via M1 and
external circuit. This common cathode terminal also re-
ceives negative sync pulses, whose tips always extend
below negative peaks of sawtooth in W2; these tips
drive both diodes into conduction. MIA current finds
return path through R4, and MIB current through R5
—developing voltages across resistors in polarities
shown. Resultant voltage across both resistors in series
is used as output. Diodes conduct equally when multi-
vibrator is correctly timed, and output is zero. (Some
common-cathode circuits develop small negative out-
put at point of equilibrium.) Correction of drift is ex-
plained under “Operating Variations.” Ripple in AFC
output is removed by filters R6-C5 and R7-C6.

Operating Variations

On active channel, voltage at pin 7 of
VOLT- /| A can be varied from +3 to —2 volts
AGES (by means of L1) without loss of sync.

Operation is most stable with voltage at zero or very

slightly negative. Lead 3 of MI is at same potential

as multivibrator grid. Signal conditions have practical-
ly no effect on voltage at lead 1. DC reading at com-
mon cathode (lead 2) rises when sync is applied; nom-
inal value is 12 volts, hold-in range 11 to 13.5 volts.

When L1 is adjusted, or multivibrator at-
WAVE- tempts to drift, phase of W1 shifts slight-
FORMS ly. Sawtooth portion of W2 is also seen

to shift slightly with respect to sync pulses. On the

other hand, W3 shows practically no change. If multi-
vibrator tends to lag, W1 is nearer its negative peak at
sync-pulse time; in W2, sync tip extends unusually far
below negative peak of sawtooth. Since both waveform
changes are in negative direction, forward bias on M1A
is little affected. However, because change occurs in

W2 and not in W3, forward bias on M1B is increased.

Consequently, M1B conducts more heavily than MIA,

and resultant negative output from AFC makes multivi-

brator run faster. If opposite error occurs, signal volt-
ages on leads 1 and 2 of M1 at sync-pulse time are

shifted in positive direction, while voltage on lead 3

stays nearly constant. As a result, MIA conducts hard-

er than MIB, and positive output from AFC “puts
brakes” on multivibrator.



Tuning to Station
Kills Raster

Normal Horizontal Sweep
on Vacant Channels

M1A Open

Symptom
Analysis

Picture appears momentarily, then falls out of sync
and fades away. Sync signal seems to be pulling multi-
vibrator so far off frequency it cannot develop normal
drive waveform. Unbalanced AFC is likely. L1 has no
effect—won’t even produce squeal from flyback.

Waveform Analysis

On stations, W6 disappears,
proving multivibrator is dead.
Loss of sweep also knocks out
W1 and WS. Overall amplitude
of W2 is normal, but sawtooth
component is small and doesn’t
change position relative to sync
when L1 is adjusted. This saw-
tooth is simply due to discharge
of C2 in intervals between bursts
of diode conduction. Only fault in
W3 is increased sawtooth slope.

Voltage and
Component Analysis

Grid voltage of VIA averages —3 volts on vacant
channels. Strong station signal forces voltage down to
— 15 volts, sufficient to cut off VIA. Same reading is
found on lead 3 of M1. Leads 1 and 2 both have .3
volt (sync absent) or zero volts (sync present). Large
voltage drop across MIB is sign of heavy conduction;
identical voltages on both sides of M1A mean this
diode is either shorted or nonconducting. Check of for-
ward and reverse resistances in M1 reveals open “A”
section. If MIB had opened, high positive voltage on
grid of V1A would have lowered multivibrator fre-
quency, also causing loss of raster.

Best Bet: DC voltage analysis, assisted by scope.

Faint, Ragged Raster;
Loud Squeal

Trouble Occurs Only
On-Station

C4 Open

Symptom
Analysis

Squealing flyback indicates horizontal sweep fre-
quency much too low. If HV circuit and CRT are not
in tip-top shape, raster may disappear. Removing M1
restores solid (though critical) horizontal hold; this in
itself is definitely abnormal.

Woaveform Analysis

W1 0V 10k (APPROXH

W1 is severely distorted, with
both frequency and amplitude
only about half of normal; how-
ever, defects in this waveform are
just a consequence of faulty drive
signal to flyback. Much more im-
portant clue is amplitude of W3
(10 times normal). No hash or
ripple is seen at grid of V1A, so
attention is drawn to possible
fault in C4. W2 looks like W3,
but méasures 35 volts.

W3 30V 7805~iL

L6V

7.5v* |

|

i B

;@ Voltage and

l Companent Analysls
I A

* WITH SIGNAL

With no sync pulses applied, DC voltage is only
slightly low (1.6 volts) on lead 2 of MI, and a bit
high (1.4 volts) on lead 3. More obvious error is noted
on active channel: +6 to +9 volts on lead 3, and only
.5 volt higher on lead 2. These readings help localize
trouble in AFC stage, but are less eflicient than scope
for pinpointing defect. Actual root of problem is C4’s
failure to provide partial bypassing of signal to ground
from anode of M1B. Excessive W3 causes degeneration
that reduces conduction of M1B, and not enough nega-
tive voltage is developed across RS to balance out posi-
tive voltage across R4.

Best Bet: Analyze results of waveform tests.



Erratic Sync

No Raster on
Vacant Channels

C2 Leaky

Symptom
Analysis

Sync signal seems to “key” horizontal sweep into op-
eration. Usually, raster first appears as random lines,
with loud squall from flyback. Stable picture can often
be obtained by carefully adjusting L1, but sync is lost
in switching off channel and back.

Waveform Analysis

Off channel, weak and dis-
torted W1 is present; this proves
sweep system is still functioning,
though crippled. W1 becomes
normal when station is tuned in
and picture is stabilized. W2
and W3 are somewhat weak,
and waveshapes are not exactly
like those of normal signals;
but neither waveform contains
enough distortion to give positive
clues to location of trouble.

6v
R
Voltage and 8V—.——1:2 :
Component Analysis :CATH? i@
R | B
v

When ground lead is clipped to pin 7 of V1A, nor-
mal raster appears on all channels; this test isolates
fault to AFC. With ground lead removed, all “no-sig-
nal” voltages on M1 are too positive: 6 volts at lead 3,
8 volts at lead 2, and 1 volt at lead 1. If M1 is removed
from circuit, voltage at junction R4-R5 remains at 8
volts, and V1A grid voltage rises to same level. DC
leakage from B+ into AFC stage through C2 is pos-
sible suspect. C2 is best checked by dynamic leakage
test, with lead unsoldered at AFC end, and receiver op-
erating. VI'VM reading between free end of C2 and
ground, which should be zero, is 110 volts.

Best Bet: Voltage analysis followed by component tests.

Loss of
Horizontal Sync

Tendency to Lock
Out of Phase

C1 Shorted

Symptam
Analysis

Picture is usually broken up into slanting lines. It can
almost be pulled into sync at one critical setting of L1,
but horizontal blanking bar persistently slides out to-
ward middle of screen. It shifts uneasily back and forth,
rather than locking in solidly at any point.

Waveform Analysis

W3 T LT

WS is normal and stable, but
W1 is missing; this clearly pin-
points fault at lead | of M1. W2
is only 20 volts in amplitude, and
contains spurious pulse that slides
back and forth on sawtooth slope.
keeping pace with blanking bar.
This pulse is evidently a portion
of W35 coupled through R3. Small
stub of this stray pulse is also
seen in W3, which has lower am-
plitude than usual.

=3 "—""
.8V 3

13.svELL - Y
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Component Analysis

B
@ Valtage and
A

This condition is difficult to troubleshoot by checking
DC voltages, since all readings might be considered
“within tolerance.” With no station signal applied, lead
1 of M1 measures zero volts; lead 2 has .8 volt (slightly
low); lead 3 has .2 volt. On active channel, voltages on
leads 2 and 3 change to 13.5 volts and 1 volt. respec-
tively; these values can be varied only a few tenths of
a volt by adjusting L1 over its limited hold-in range.
Resistance to ground from lead |—only 1 ohm—draws
suspicion to C1. Making resistance test at this point
immediately after scoping lead 1 provides quick solu-
tion to this service problem.

Best Bet: Use scope, then ohmmeter, to pinpoint fault.




Horizontal
Frequency Error

Intermittent Squegging
on All Channels

MI1B Shorted

Symptom
Analysis

Overlapping images can be locked into sync, proving
stable operation of multivibrator is possible at 34 to
45 of normal frequency. When L1 is adjusted to make
multivibrator run faster, circuit breaks into random os-
cillations before 15,750 cps can be reached.

Waveform Analysis

Principal waveform clue is in-
crease in W3 amplitude to three
times normal. W2 has only slight-
ly larger amplitude than W3,
Jumbled-looking trace between
sync pulses is produced by mix-
ture of sync and sweep-sample
signals at different frequencies.
Normal-looking W1 can be ob-
tained by retuning scope sweep
somewhat below usual frequency
of 7875 cps. No significant ripple
is seen at grid of V1A, so suspi-
cion centers around area of M1B.

W2 10V 7875~ L

I
Veoltage and 5v_ 12 :@
Component Analysis CATH i

| A

Under all signal conditions, voltage readings at leads
2 and 3 of M1 are identical—always a fraction of a
volt more positive than grid of VIA. When dual diode
is removed from circuit and checked with ohmmeter,
forward and reverse resistances of B section are almost
equal (2000 and 2500 ohms, as measured on 1K scale
of VTVM having 1.5-volt battery.) Same test on nor-
mal diodes indicates 10K forward resistance, and in-
finite reverse resistance. Short in M1A would have
grounded sync pulse via CI, causing critical hold.

Best Bet: Isolate with either scope or VIVM.

Horizontal Jitter

Tendency to
Piecrust Effect

C5 Open

Symptom
Analysis

Setting of L1 can be found where picture is more
stable than shown, but slight jitter persists. Piecrust ap-
pears when L1 is adjusted to raise frequency of oscil-
lator; rotation in other direction causes conventional
loss of sync (lines slanting down to left).

VIA GRID 3V 7875~ LC

Waveform Analysis

Waveforms on M1 all look
nearly normal, but unwelcome 9-
volt pulses are found on grid of
V1A, even on vacant channels.
Waveshape looks like charge-dis-
charge curve of RC network, sug-
gesting AFC filter is functioning
like grid-leak bias circuit. Closer
look at W2 and W3 uncovers
slight oddities; for instance, at
“slow” end of hold-in range, un-
usually high trailing edge of sync
pulse in W2 forms pip that rises
above positive peak of sawtooth.

—.JV MAX
—6VMIN* B
Voltage and
Component Analysis

*WITH SIGNAL

Routine voltage readings, without station signal, turn
up no deviations from normal. Switching to active chan-
nel provides one clue: highest reading obtainable at
grid of VIA by adjustment of L1 is —.1 volt, and grid
voltage can be pulled down to — 6 volts without loss of
sync. Spurious positive-spike waveform at grid extends
hold-in range of AFC system in negative direction (cor-
recting slow multivibrator), but causes instability when
AFC attempts to develop positive output voltage, AFC
filter is obviously ineffective.

Best Bet: Scoping, followed by component checks.



ANOTHER GREAT ADDITION TO THE
FAMOUS SERIES OF B&K ANALYSTS

SIMPLIFIES

~ SPEEDS
TV SERVICING
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Here is an exciting new addition to the famous B&K
series of Television Analysts—designed to give every seruvice
technician a faster, easier way to service more TV sets!

The compact “1074’" gives you a complete TV signal
generating source of your own. Using the B&K point-to-
point signal injection technique, you can isolate and pin-
point any performance problem for quick ccrrection,

By injecting your own signals, with a visual check on
the TV screen, you can eastly signal-trace and troubleshoot
any stage throughout the video, audio, r.f, i.f., sync and
sweep sections of black & white and color television sets.

1t becomes much easier to find and fix “tough dogs,”
and troublesome intermittents, as well as to solve other
general TV set troubles—to the satisfaction of your cus-
tomer, and to your own profit. Net, $24995

EVW!
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Compact Model 1074
TELEVISION

ANARYS

FOR BLACK & WHITE
and COLOR

4 -
(SRR R
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Vertical Lines

Crosshatch

Dot Pattern

I

Horizonta! Lines Color Pattern

Supplies complete r.f. and i.f. signals, with pattern video and
tone audio. Video signals are switch selected for fast, visual
troubleshooting. Provides FM modulated 4.5 mc sound channel,
with built-in 900 cycle tone generator. Provides composite syn-
chronizing signals. Provides separate vertical and horizontal
plate and grid driving signals to check complete output circuit
and interrelated components. Many other features.

Makes it Easy to Set-up and Service Color TV

Provides dot pattern, crosshatch, vertical lines, horizontal lines,
burst signal and individual colors (Green, Blue, B-Y, R-Y, Red,
I, and Q) one at a time on the TV set—all crystal controlled for
maximum accuracy. Color phase angles are maintained in ac-
cordance with NTSC specifications. Thin lines and high stability
assure fastest, easiest convergence and linearity adjustments.
Color display makes demodulator alignment extremely simple.

Time-Saving, Money-Making Instruments Used and Preferred by Professional Servicemen Everywhere.

Model 360 V O Matic
Automatic VOM

Model 375 Dynamatic
Automatic VTVM

Model 700 Dyna-Quik
Tube Tester

Model 445 CRT
Tester Rejuvenator

Model 850
Color Generator

See Your B&K Distributor
or Write for Catalog AP21-R

K,

BaK MANUFACTURING CO.
DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE. . CHICAGO 13, ILL.

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.

Circle 13 on literature card

November, 1963/PF REPORTER

29



AT THE MOMENT OF TRUTH -- THE PIGTURE IS THE PROOF!

THE JFD LOG-PERTODIC LPV IS BEST FOR COLOR, BLACK AND WHITE TV, AND FM STEREOD.

Model LPV11 (illustratzc) :

Lint1).

: | o,
L n ="T- the reason why the JFD LOG-PERIDDIC LPY ha§ dbsoleted all other TY antenna designs overnight!

Copyright JFD Electranics Corp. 1963

LICENSED UNDER ONE _OR MORE OF U.S. PATZNTS 2,958,081; 2,985879% 3,011,158 AND ADDITIOMAL PATENTS FPEMDING IN U.S.A. AND CANADA. PROGUCED EY JFD
ELECTRONICS CORPORATION UMDER EXCLUSIVE LICENSE FROM THE UNIVERSITY OF I LINOIS FOUNDATICN.




THE FIRST TV/FM ANTENNA BASED ON THE GEOMETRICALLY-DERIVED
LOGARITHMIC-PERIODIC SCALE DEVELOPED BY THE ANTENNA RESEARCH LABORATORIES
OF THE UNIVERSITY OF ILLINOIS FOR SATELLITE TELEMETRY.

No longer must you sacrifice directivity or
gain to obtain broader bandwidth, as with
single-channel Yagis and "all-channel” Yagi
types. Now the new JFD Log-Periodic LPV
breaks through the bandwidth barrier to put
an end to cumbersome antenna compro-

mises.The reason?...The patented geometric
Lintn,

In
mulates individual cells (dipole lengths and
spacings) to bring you performance that’s

frequency independent for:

concept - that scientifically for-

Model LPV17: 18 Active
Cells and Director Sys-
tem for areas up to 175
distant. $59.95 list.

Model LPV14: 15 Active
Cells and Director Sys-
tem for areas up to 150
miles distant. $49.95 list.

Model LPV11: 11 Active
Cells and Director Sys-
tem for areas up to 125
miles distant. $39.95 list.

Model LPV8: 8 Active
Cells and Director Sys-
tem for areas up ta 100
miles distant. $29.95 list.

Model LPV6: 6 Active
Cells for areas up to 75
miles distant. $21.95 list.

Model LPV4: 4 Ac*ive
Cells for areas up to 50
miles distant. $14.95 list.

® HIGHER FORWARD GAIN Element for element you get
two to three times more gain than with similar-priced
competitive makes. Flat gain across each channel, too,
for vivid color rendition. (More driven elements do it.)

® SHARPER DIRECTIVITY Because the LPV has band-
width to spare. lts narrow unidirectional beam does not
change with frequency—does not intercept the ghosts
and inteference picked up by other broad main-lobed
competitive makes.

® LOWER VSWR Down to 1.2 to 1—derived from optimum
impedance match across the VHF and FM Stereo bands.

® GOLD ALODIZED Electrically conductive golden alodiz-
ing that is part of the aluminum—assures continuous
signal transfer—does not insulate contact points like
competitive anodizing.

& HIGHER FRONT-TO-BACK RATIOS All elements are
fed in phase opposition to reinforce signals arriving from
the front end The crossed harness creates a 180 degree
phase shift in the signal path from

rear—effectively cancelling out rear AN A\ A\
pick-up of unwanted signals. (e.g.,
the LPV11 maintains a front-to-back // / /

ratio of 35 db on each VHF channel).

Harmonically Resonant V-Elements, Operating on the Patented Log-Periodic Cellular Formula, in the
Fundamental and Third Harmonic Modes, Provide Flawless COLOR . .. Black and White TV. .. FM Stereo!

corcept.

mill‘ons.

Th= technical press...the news press
...the consumer press...the trade
press—never before have so many so
acclaimed a new TV antenna!

ADVERTISED IN LOOK

Onz of America’s most vital and widely
read magazines—now alerting millions
to the new Log-Perodic antenna

ADVERTISED IN SUNSET
The favorite

Professor Paul Mayes of the Antenna
Research Laboratories of the Univer-
sity of lllinois, orlginator of the log-
periodic V-dipole antenna concept.

“home’ magazine of

ORDER NOW FROM YOUR JFD LPV DISTRIBUTOR AND STEP UP INTO THE MODERN LOG-PERIODIC ANTENNA ERA OF

PERFORMANCE AND PROFITS!

THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET
15th Avwenue at 62nd Street, Brooklyn 19, N.Y.
JFD Elec-ronics-Southern Inc., Oxford, North Carolina Circle 14 ii ' ¥
JFD Intemnational, 15 Moore Street, New York, N.Y. ireie onalileqqile Eans
JFD Canzda, Ltd., 51 McCormack Street, Toronto, Ontario, Canada

401-_44 W. Hastings Street, Vancouver 3, B.C.
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As color receivers become more
popular, more and more technicians
are turning to color service as a
profitable segment of their business.
Thus, among the instruments found
on modern TV test benches are an
increasing number of signal gener-
ators for servicing color sets. The
technician needs to understand what
the various types of color genera-
tors are capable of doing, if he is to
use them most advantageously.

Four Color Signals

Basically, there are four types of
color test signals used for service
work. One is similar to the signal
developed by color cameras; chroma
information is provided in predeter-
mined saturation levels and phase
angles, formed into bars for easy
viewing on the receiver screen. This
pattern is called the NTSC signal,
since it actually simulates the stand-
ards originally set by the National

Television Standards Committee for
compatible color television broad-
casting.

The second test signal is consid-
ered an NTSC-type signal, in that
fixed-phase color information is
generated; on the receiver, however,
only one wide bar of color is pre-
sented at a time. By manually
switching the phase of the color in-
formation (which also simultaneous-
ly sets the correct saturation level)
the operator can choose any one of
several regular NTSC colors.

A third type of signal is pro-
duced by the displaced-subcarrier or
rainbow generator. This signal pre-
sents a pattern of continuous color
that changes hue from left to right
across the CRT screen. It is ac-
complished by generating a 3.563-
795 mc signal—usually referred to
as a 3.56 mc signal that is displaced
from the color-reference signal
(3.579545 mc — nearly 3.58 mc)

3.58 MC 0SC /
300

ALS
BOTH SIGNAL |4

N PHASE A

i
HORIZONTAL |
SWEEP J\l/. RED
YELLOW
ORANGE 300

ORANGE 60°

3.56 MC OUT-OF-PHASE
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2100

_SIGNALS
000 3600 _— [N PHASE

COLOR BURST
3600

~
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TER N
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1500
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available instruments . .

Fig. 1. Phase of chroma signal shifts 360° during one horizontal scan line.
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A signal - by - signal

comparison  of

. by Patrick M. Craney

by exactly 15,750 cps. The result
is a complete color spectrum across
the screen, representing all the col-
ors of a rainbow—hence the name.

The fourth system of color test
signals is a variation of the rain-
bow presentation—the keyed rain-
bow signal. The colors appear the
same as in the rainbow signal, ex-
cept that they are interrupted at
30° intervals by a blank space—a
bar containing no color. This spac-
ing allows the service technician to
check the exact placement of the
colors, which appear as color bars.

The Rainbow Signal

Although the NTSC signal more
nearly resembles televised color, the
rainbow signal is much simpler.
Therefore, let’s examine it first, and
see how such a signal is developed.
Then we can learn how the NTSC
signaliis formed.

Consider just one horizontal line
of the raster on a color CRT. Think
of this line as being swept from left
to right in a definite period of time
—actually 1/15,750th of one sec-
ond, or just over 63 microseconds.
Fig. 1 shows the phase relationship
between the chroma reference sig-
nal (3.58 mc) and the 3.56 mc test
signal during the 63 microseconds
required for one horizontal line to
traverse the CRT screen. During
one horizontal scanning line, the
phase of the test signal shifts (with
respect to the reference signal) by
exactly 360°. When the resultant of
these two signals is developed by the
color demodulators in the color re-
ceiver, the color guns will be fed
signals of constantly varying intensi-
ties during the horizontal scan time.
Consequently, the line will change
color as the beam sweeps from left
to right, producing the full color
spectrum,

As the next line is swept across
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Fig. 2. Rainbow display, with the 30°
points marked, has smooth transition.

the CRT screen, the process repeats
itself. The test signal shifts through
another 360° cycle, mixing with the
chroma reference signal in the set.
Result: another line of the same
color spectrum. The next line does
the same, and when all lines are
swept, the raster contains all the
hues of the rainbow—see Fig. 2.

Keying the Rainbow

Phase intervals of 30° have been
chosen as points of reference for
discussing this type of color pattern.
As you can sec from Figs. 1 and 2,
certain points on the phase scale
produce certain colors; likewise,
each horizontal line shows a spe-
cific color at a particular point,
When all the horizontal lines have
been ‘painted” on the screen to
form a rainbow raster, these 30°
phase intervals can be marked off
on the screen to indicate where each
color should fall.

In some generators, these inter-
vals are marked electronically. This
is done by switching off the chroma
circuit in the gencrator at the spe-
cified 30° intervals. The waveform
photo of Fig. 3 shows how the sig-
nal looks when this is done. Re-
member that each bar contains a
burst of 3.56 mc information. When
this burst is mixed with the set’s
reference-oscillator signal, the col-
or demodulators determine exactly
what color will appear during that
particular portion of the horizontal
scanning line. Thus, on each line

0 i LU
B E
| | |

Fig. 3. Actual waveform of keyed-type
rainbow display, with colors marked.

there appears a section of color fol-
lowed by a section of no color—a
blank space. If these blank spaces
are separated by 30° intervals, they
serve nicely to mark the point at
which each color should appear.
This keying on and off of the
rainbow pattern during cach line
gives rise to the term “keyed rain-
bow.” Since the exact position of
the different colors is a definite indi-
cation of the phase of the signal
reaching the color demodulators,
this signal can be used to check op-
eration of the chroma and demodu-
lator circuits in a color receiver.
You’'ll also notice an extra burst
of signal in Fig. 3, perched on the
shoulder of the horizontal sync
pulse. This is the 3.58 mc reference
burst that controls the chroma cir-
cuits in the color set. The burst is
needed to synchronize the reference
oscillator in the recciver with the
zero-phase point in the generator.
Since the burst occurs while the sig-
nal is still in the blanking portion of
the horizontal pulse, this color ref-
erence signal cannot be scen on the
screen of a normal receiver. It is
necessary, however, to normal op-
eration of the set, and should al-
ways be visible in the test signal
being fed into a color receiver,

NTSC Generators

The more casily understood of
the two types of NTSC generators
is the single-bar unit. Since there is
only one color to consider at a time,
it is not difficult to understand how
this color is generated.

Take a look at the color wheel in
Fig. 4. This is just another way of
showing, in vector form, the phase
relationship between the various col-
or signals. In the NTSC generator,
all the color signals are basically
3.58 mc signals; only the phase is
changed to determine the color. For
example, if the signal is generated
with a time delay that corresponds
to a phase shift of 76.5°, it will pro-
duce red on the screen of the CRT.
You will notice the color wheel for
NTSC signals shows phase relation-
ships differing slightly from those
shown for the rainbow signal.

How does this signal produce
constant color instcad of the rain-
bow hue? Simply because the phase
is held constant. Remember that the
signal from a rainbow generator
changes phase through the entire

ALLCHROMA SIGNALS AT, 573545 mr,

Fig. 4. Chroma-phase color wheel is for
NTSC-type signal generators only.

time duration of each horizontal
line, because it is a 3.56 mc signal,
The NTSC signal is 3.58 mc, with
its phase controlled by a timing de-
vice, usually a delay line.

Consider what happens when this
fixed-phase signal mixes with that
of the reference oscillator in the re-
ceiver. Both signals are fed to the
chroma demodulators, and the CRT
guns receive just the right propor-
tions of signal to produce a particu-
lar color. Change the phase of the
test signal, and the demodulators
cause a different color on the CRT
screen.

The simplified diagram of Fig. 5
shows how the delay line is used to
set the color generated by the single-
bar NTSC unit. The delay line has
successive taps that represent vari-
ous degrees of time lag. The 3.58
mc signal is applied to the delay line
and to a burst-gate stage. A switch
allows the operator to sclect a tap
on the delay line that corresponds
to the time lag (phase shift) re-
quired to develop a particular color
in the receiver. A timing multivibra-
tor works with the burst gate to
keep the mixer inoperative for the

® Please turn to puge 100

_..1‘ DELAY LIKE
1AM {{ lJ. | J I YILED
LUANG L & SYHE
OSCILLATTR 4 G CIRELITS

; I':L‘LSRISM"'H A

1

e RF-05E
Lo i :—'| MiZER STACES
ek . | |
T1WING fY RF OTEUT

Fig. 5. Single-bar NTSC generator has
manual switch to pick delay-line tap.
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That’'s a strange-sounding title,
wouldn’t you say? Troubleshooting
is analyzing, so how are you going
to analyze analyzing? Well, the an-
swer is: We're going to analyze just
what it takes to troubleshoot a piece
of electronic gear—I mean what
kind of thinking it takes. Sound un-
usual? Maybe so, but when you
realize that troubleshooting is 80%
thinking and 20% manual labor,
perhaps it is time we did a little
talking about the mental efforts of
troubleshooting.

Now, don’t get me wrong. I'm
not going into a long, drawn-out dis-
course on philosophy; what I'm go-
ing to describe to you is a practical
way to think your way through a
tough dog, quickly and easily. Be-
lieve me, you need to do it more
often than you might imagine. So,
let’s talk about troubleshooting; you
may be surprised how much easier
troubleshooting can be when your
thought processes are functioning in
as good order as your VIVM and
scope.

What is “Troubleshooting’’?

The other day, one of my regular

#LED ORI
(FnzerT

' L=

Sty

Troubleshooting Steps

(1) Learn the symptoms, preferably
by asking the owner.

(2
(3

~—

Verify the symptoms yourself.
By careful analysis of the pri-
mary symptoms, make a quick
diagnosis of which section is at
fault.

~—

(4) Note any secondary symptoms
and diagnose their probable
cause.

customers brought a set into the
shop and hoisted it onto the counter.
He explained briefly that it had quit
suddenly, that he was in a hurry,
and that he would stop by for it in
a couple of days; then he hustled
out. And there I stood, open-
mouthed, without the slightest idea
of his complaint. It was obvious I
was going to have to start from
scratch; that is, to fix this set, I'd
have to begin at the very beginning.

Where’s that, you say? Well, it so
happens I have a definite ceremony
I go through before I even take the
back off a set. I've listed the steps in
the chart of Table 1 so you can find
them easily when you want to refer
to them again.

e

Fig. 1. Reasoning isolated video stage; further analysis pinpointed the fault.

34 PF REPORTER/November, 1963

\  TROUBLESHOOTING

Since the customer had gone, |
skipped the first step and proceeded
to the second. The symptom turned
out to be a case of “sound, no
video.” Now this is a relatively easy
fault to track down, and it is an
excellent one to demonstrate the
thinking processes that make for
effective troubleshooting. The chas-
sis was an older model, and an ex-
amination of the schematic revealed
the video section shown in Fig. 1.
My thinking processes went some-
thing like this (remember, thinking
these things takes much less time
than telling about them) :

. .. The raster is okay; so that
eliminates the probability of trouble
in the horizontal, high voltage, or
vertical stages. The sound comes
through plainly, so I can assume the
tuner and IF stages are working,
and the sound stages are all func-
tioning. All that’s left is the sync,
AGC, and video. (I start removing
the back, at this juncture.)

The sync section I can’t check
until I restore video, so I'll ignore it
for the time being. Either the video
stages are bad, or the AGC is over-
loading and blanking the video—
not an uncommon trouble in sets
like this one.

(Reaching into the chassis, I pull
the video tube and reinsert it.) Not
the slightest flash on the screen, so
I assume the video circuit is bad
between this point and the screen.
So, instead of looking into the AGC
circuit—or any other of the stages
eliminated earlier—I'll turn imme-
diately to the video stage and hunt
the trouble. . .. '

Digging into the underside of the
chassis, I quickly find an open peak-
ing coil, and the mental part of my
job is done. Elementary? Nothing to




it, you say? That’s right, but without
the thinking process first, it wouldn’t
have been so easy—would it? And
that is the exact point. A logical ap-
proach will make any service job
easier. In just a moment, I'll tell
you of a different set—a more both-
some one—that step-by-step trou-
bleshooting helped repair. But first
I'd like to spell out some of the
rules for troubleshooting effectively.

Three Easy Steps

That’s all there are—ijust three!
And they are the keys to efficient
troubleshooting. Legarn to apply
them, and you’ll soon be taking the
“tough” sets right in stride; in fact,
you'll probably be taking on sets
from technicians who are less ex-
perienced and knowledgeable, and
haven’t learned how to use logical
procedures yet.

Inspection

Inspection can encompass sev-
eral facets—a look at the screen,
a glance at the tubes on the chas-
sis, a visual inspection of the com-
ponents under the chassis, tracing a
burnt odor with your nose, or listen-
ing carefully for a characteristic
noise from the speaker or from some
component. This careful inspection
is first on the list of servicing steps
for every top-notch technician.

The efficient serviceman learns to
do this automatically. He probably
is still busy removing the screws
from the back when he starts in-
specting tubes to see if they're lit.
He may be cleaning the face of the
CRT while he’s observing the screen
to see what the picture symptoms
will tell him. He may lay the chas-
sis on its side the instant he puts it
on the bench, to have a view of
both top and bottom while it warms
up. These timesaving procedures are
the sign of a good serviceman; he
makes very movement count to-
ward finishing the job.

The complete inspection will
usually take less than five minutes
of his time, but it will tell him many
things; it will even lead him straight
to the trouble in almost half the sets
he encounters. You can put the
routine inspection to work for your-
self. Get the habit; it will make you
money.

Isolation

To be able to locate a defective
part, you must have some idea

where to look.

Frequently, a faulty component
looks deceptively okay. This is
where the technique of isolating the
defective stage comes into play.
Once the faulty stage is located,
other techniques can pin down the
bad part; therefore, if an inspection
fails to turn up a specific defect, use
stage isolation as your second big
step.

As you've no doubt surmised by
this time, in the example I gave
carlier I isolated the stage closely in
my preliminary inspection. I had
only two stages left to check by the
time I completed my inspection.

Pinpointing

The final step is to pinpoint the
faulty part. This is the aim of every
troubleshooting step—a fact that
should be remembered. No matter
how many or how few steps you
take, finding the defective com-
ponent is the ultimate goal. The
fewer steps, and the quicker you
accomplish them, the sooner the job
is done and the greater the profit
in your pocket.

Consequently, you can now sum-
marize these three steps, keeping
the common goal in mind. (1) In-
spect the set thoroughly as you dis-
assemble it; perhaps you can see,
smell, or hear the faulty component;
(2) Isolate the faulty stage, by rea-
soning or by instruments, and per-
haps a closer inspection of that
specific area will reveal the fault;
and (3) Pinpoint the defect by
proper use of instruments within
the faulty stage.

Using Logic

You can consider every stage in
any piece of electronic gear as acting
on some other stage, or being acted
upon by some other stage. Fig. 2
shows an action diagram of a typical
television receiver; a similar dia-
gram can be drawn of every elec-
tronic device. Don’t mistake this for
an ordinary block diagram, for it
isn’t. It contains arrows to show
how each stage acts on another, and
the arrows are coded to indicate the
type of action.

Two types of stage interaction are
possible: signal action and DC (or
controlling) action. The former is
indicated by solid lines in the dia-
gram; DC control is indicated by
dashed lines. Notice how easy it is
to understand the workings of a
complex piece of equipment through
such a diagram. You may want to
learn how to lay out such a diagram
for just one section of a receiver. It’s
easy; listen to the explanation of
circuit action later, and you’ll see.

The arrows show the direction of
action. For example, the antenna
acts upon the tuner, by feeding sig-
nal voltages into the input. (The
tuner could be further broken down
into its stages—RF, mixer, and os-
cillator—if that would help in trou-
bleshooting.) The tuner sends sig-
nals through the video IF stages to
the video detector. Here, at the de-
tector, the diagram shows graph-
ically the division of the signal into
three segments: video for the CRT,
sound IF, and video for the sync
and AGC stages. The sync and

e Please turn to page 95
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Fig. 2. Action diagram is excellent way to trace interaction of various stages.
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Servicing
Industrial
Electronics
by
Len Buckwalter

In the closed-circuit TV business,
utility is the rule; the equipment has
only to deliver visual images that
bear just enough video informa-
tion for the task at hand. Color may
not be important. This principle is
summed up by one active CCTV
equipment maker: “When we in-
stall CCTV to monitor a hazardous
operation, such as the charging of
a nuclear reactor, we don’t care
about the color of a person’s cloth-

ing; we’re just interested in whether .

he’s exposed to danger.” This and
many other CCTV applications are
handled easily by monochrome
equipment.

Medical Uses

Yet the use of color in CCTV fis
burgeoning in those highly selective
areas where the nced justifies the
added cost and complexity. Three

ficlds emerge as most active in their
use of color CCTV: medicine, mili-
tary, and merchandising. The prime
field is medicine, and for good rea-
son. In the past half-dozen years,
CCTV has instituted a minor rev-
olution in doctors’ training. With a
camera peering over the surgeon-
teacher’s shoulder, the area of ob-
servation is no longer restricted to
a mere handful of students. Any
number may watch the proceedings
very closely on monitors, and liter-
ally multiply their training by many
times.

But one advantage is still missing
if the CCTV image is black and
white. Body tissues and various
organs present a monochrome image
of dull-gray contrast and confusion.
Only through color does medical
CCTV achieve its utmost useful-
ness to the student.

For example: Walter Reed Hos-
pital, with its extensive system, can
expose a patient to “remote” spec-
ialists via an elaborate color-TV in-
stallation that links the hospital’s
major diagnosis centers. With leased
microwave facilities that provide
three-channel  distribution, color
images may be displayed on as
many as [00 monitors simultane-
ously.

The value of color CCTV was
early recognized by large pharma-
ceutical firms. Smith, Kline, and
French—now a frequent user of
color TV for medical purposes—
dramatized the medium’s potential
in September, 1962. Linking the
Telstar satellite with a closed-circuit
network, doctors in England pre-
sented seven patients before the
color cameras. The receiving end
was some 2500 miles away at the
Shoreham Hotel in Washington,
D.C. The impact was unmistakable.
More than 1,000 physicians who
witnessed the demonstration rose to
their feet and applauded when color
images (and the patients’ symp-
toms) materialized on the screen.

Another drug firm, Ciba, is cur-
rently sponsoring for doctors a long-
term series of CCTV colorcasts on
topics that range from hypnosis to
medical electronics.

The Military

CCTV in color is making signifi-
cant progress in military circles.
Again, color is not used for its own
sake. Monitoring a missile launch,
or training pilots in realistic flight

Televising surgical procedures in col-
or is most popular use for equipment. via
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Physicians witness color CCTV telecast
Telstar

communications satellite.



simulators, are just two applica-
tions. One of the more provocative
military uses of color CCTV—since
it holds distinct possibilities for ci-
vilian industry — is what the Air
Force terms a ‘“‘management com-
munications tool.” The concept is
summed up by Lieut. Col. Maynard
Y. Binge, Chief of the Command
Management Center: “In an age of
aerospace technology and weapons
systems, where men must absorb
and remember an ever-increasing
amount of information, we need the
most effective management tools
available, and color TV is certainly
among them.” The Colonel went on
to say that the Air Force chose color
over monochrome because evidence
indicates that briefings presented in
color make at least three times the
impression of those in monochrome.

Nor has color’s viewer impact
escaped civilian industry. What bet-
ter medium could Celanese Corp.
have chosen to introduce its new
polyester fiber Fortrel? Tying 34
cities into a CCTV network, the
company displayed clothes created
from Fortrel to 10,000 department-
store executives over the country.
The effect of these designs and fab-
rics would have been lost in front
of a black-and-white camera.

Some Do, Some Don’t

Thus, color CCTV is variously a
practical necessity in medical use, a
tool of management, and a mer-
chandising medium. Why, then, has
color made only a negligible dent in
industrial markets? The most wide-
spread use for CCTV in industry is
in data display. And, as mentioned
earlier, monochrome can get laud-
able results.

In discussing the situation with
various equipment producers, we
found a range of opinion about in-
dustry’s need for color CCTV. RCA
is optimistic. A spokesman for that
company told us: “In industry, the
color of a flame or an ingot or a
chemical can be a highly important
(or even critical) factor in process
control, quality assurance, and other
areas.”

The North American Philips Co.
(better known as Norelco) expres-
sed reservations as to the immediate
future of industrial color TV: “It is
difficult to conceive of color in in-

dustry until reproducibility of exact .

S

Military management considers color CCTV as a vital communications tool.

color graduations becomes com-
pletely accurate. The success of
color TV in industry will depend on
its ability to portray precisely the
colors in industrial processes of one
type or another.”

Other opinions stress certain
drawbacks which retard more rapid
acceptance of color in industry—
primarily the considerable cost. A
basic installation for medical use
might sell for about $85,000 or run
as high as $125,000, depending on
the number of accessories. One
color camera, used commonly in
CCTV work, falls into the $50,000
range. High-quality color monitors
are tagged at about $3,500 each.
By comparison, a black-and-white
system can be had today for less

Projection system removes the limiting factor of a small-size viewing screen.

than $1,000. And lighting, produc-
tion, and technical problems are
fewer than with color.

A novel approach to color is be-
ing pursued by General Precision
Labs, a company active in the
manufacture and installation of
monochrome CCTV. GPL engi-
neers are presently working on a
system that would adapt much of
the standard monochrome equip-
ment for color operation. Dectails
have not been released, but this new
technique may help lower the cost
barrier that keeps the medium from
potential users such as schools.

Systems

In any case, color CCTV is def-
e Please turn to page 102
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Whether on a c¢olor or monochrome set, visual
symptoms are usually the first clue to be analyzed by

the TV technician. This is a quick method of trouble-

’//M

shocting, since it is generally the picture the customer

) complains abeut. The picture symptoms showrn here
e ]
S s

are indicative of a few ccmmon troubles found in

color TV receivers, and reveal much if properly in-

o el e

terpreted. When analyzing symptoms such as these,
do mnot rule out the probability of color-contrel mis-

””””/ adjustments or poor alignment in the color circuits.
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1

Poor color fit, due s-imcrily te ninancesignal delay, ¢har-
acterized by zolor sars oveilapping the blanking s;aaces.

2

Badly misconvarged pattern denot2s corrvergence mizalign-
ment, convergence—ti-cuit trovbles, or bad corvergense yeoke,

3

A horizontally torn cot patter1 such as this indicates psor
horizontal sync between the test generctar ard TV receiver.

Owt-of-sync color bar pattern denotes defective 3.58 me 3s-
cillator circuitry or misalignment o color bardaass stagas.

Mmoo

9

O Or-rme<

Impurity sicwing up as shading in portion of test pat-e-n
is frequeatly caused by the CRT face becoming magnatized.

B

€3lor snow in a monochrome picture is due to misadjistment
ot color threshold control or fault in the sandpass amplifier.

7

This phcte shows the proper sequence of colors displayed on
tw screen of a zolor rezeiver with keyed rainbow pattern.

Taz labels shown here denote colors obtoined on the screen
using a keyed rainbow when red demodulator stage is decd

=

We-h the bive demodulator stage inoperative, the colers ok-
taimed wi o kayed rainbow display are as noted here.

it o
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SERVICE BUSINESS

There has to be a beginning. For some technicians,
the beginning would be hard to pin down. They can’t
remember just when they actually started thinking of
themselves as color-TV technicians; they just sort of
drifted into it. A customer got a set, and called them to
service it. Pretty soon the word got around, and sud-
denly they were servicing color regularly. And liking
it. And making money at it.

With the boom that is taking place in the field of
color TV, a new breed of color specialists has sprung
up. In many cities, you’ll find shops that service color
almost exclusively. Their monochrome activities are
confined to second sets in homes where the first set is
color.

Sometimes these specialists have an entire shop de-
voted to color servicing; some include sales quarters.
Others—and these are even more numerous—have set
up within established shops. The result is the same: a
service technician who is making his sole living serv-
icing color receivers.

These facts are signs of the times. Readers ask us
more and more frequently “Can you tell me how to
get into the color servicing business?” “What instru-
ments will I need?” “What parts should I stock?” “How
much investment should I plan?”

Answering these questions has been the subject of
several articles in this issue—our annual Color TV
Special Issue—and in several other issues through the
past year. Even last year’s Color TV Special was filled
with articles on the subject. Most of these have been
written about the technical aspect of color servicing;
we’ll try to answer some of your other questions in
this article, those pertaining to exactly how to go about
starting a color servicing business from scratch.

Know Your Stuff

Our first admonition to the would-be color specialist
is almost academic, but we’re going to say it anyway:

Table 1

available from Howard W. Sams & Co., Inc.

COL-1 Coler TV Trouhle Clues
PER Staff

TVC-1 Ceoler TV Training Manual
C. P. Gliphant and Verne Roy

C5L-1 Color TV Servicing Made Easy
by Wayne Lemons ond Carl Babeoke
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Be sure your technical knowledge and experience are
of “specialist” quality. There is no substitute for these;
you must have them if you are to be a success in color
servicing.

If your understanding of color is a little hazy, review!
Attend the service clinics held regularly by color TV
manufacturers; most of them are free. Go through some
of the fine color-servicing textbooks now available (a
few aré listed in Table 1). Work for awhile in a shop
that services color sets; gain that valuable experience.
When you decide to become a specialist, be sure you
have the stuff specialists are made of.

Is a Color Business Different?

Not really. That is, you will need the same things to
start a color-servicing business that you’d need to start
any other kind. You’ll need operating capital to tide
you over until the profits start accumulating. Don’t
start without reasonably solid financial backing,
whether it’s your own or someone else’s.

You’ll need a location. Will you sell sets? If so,
you’ll need a spot where prospective customers can
find you easily; in fact, a dense-traffic location will be
best. But perhaps your financing won’t permit a high-
rent area. Settle for the best you can find where you
won’t be tucked away from the world. If you’re not
going to sell sets, maybe you prefer privacy. Customers
are not likely to carry their cqlor sets in for service; so
if you’re a service-only shop, location isn’t of great im-
portance. Just make it nice enough youw’ll not be
ashamed for your customers to drop by.

You’ll need certain test equipment. Space doesn’t
permit covering this facet in great detail, but other
recent PF REPORTER articles do treat this subject. Suf-
fice it to say here that you’ll need a wideband scope, a
color-bar generator, a VIVM, a degaussing coil, ex-
tension cables, and a set of ordinary servicing and
alignment tools. If you’re going to be a “tough-dog”
expert, youw’ll also want a good sweep alignment gen-
erator, a marker generator, and probably a marker
adder. A VOM will come in handy for a lot of jobs
and is handy to have around to back up the VIVM.
There are other timesaving devices you’ll pick up as
you go along; but those named are rather basic.

You’ll need a workbench. It should be sturdy, for
color chassis aren’t exactly the lightweights of the serv-
ice business. It will have to be large enough to handle
the biggest chassis you expect to encounter. You may



...for servicing and upgrading hi-fi and
stereo phonograph, radio and television sets

Here's the NEW Jensen

Concert Hi-Fi Replacement Series

Everything we have learned from years of engineering the world famous JENSEN High
Fidelity loudspeakers . . . all of our design and production experience as suppliers of
superior hi-fi speaker systems to makers of fine home entertainment equipment...all
of this know-how has been brought to the new Jensen Hi-Fi Replacement Series.

This series offers for the first time full-range, woofer, midrange and tweeter unitsin
sizes and types that simplify the service problem; many are available nowhere else.

It will pay to concentrate on Jensen, the most experienced producer of high fidelity
loudspeakers. And the customers will be pleased, too.

Get the full story—send for Catalog 1090 today.

FREQUENCY IMPED. POWER LIST

MODEL NO. TYPE SIZE RANGE OHMS RATINGT PRICE
D-8R8 Full Range, Dual Cone 8" 50-14,000 8 12 $14.65
D-12R8 Fuii Range, Dual Cone 127 40-13,000 8 14 18.25
W-8R8 Woofer 8" 45-2,000 8 20 13.65
W-12R8 Woofer 127 35-2,000 8 25 17.75
W-15N8 Woofer 15" 30-2,000 8 30 56.25
M-8U8 Midrange, Closed-Back 8" 600-4,000 8 25 7.65
M-8R8 Midrange, Closed-Back 8" 600-4,000 8 30 14.00
T-3K78 Direct Radiator Tweeter 3" 2,000-15,000 8 15 4.95
T-35K78 Direct Radiator Tweeter 31" 2,000-15,000 8 15 5.25
T-35W8 Direct Radiator Tweeter 3" 2,000-15,000 8 15 5.50
T-35Vv8 Direct Radiator Tweeter 3" 2,000-15,000 8 15 5.95
T-107 Compression Horn Tweeter — 2,000-16,000 8 25 16.50
T-109 Compression Horn Tweeter —_ 1,000-16,000 8 25 18.50

tProgram rating. Peak power is twize the indicated figures.

JENSEN MANUFACTURING COMPANY /DIVISION OF THE MUTER COMPANY /6601 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS
Canada: Radio Speakers of Canada, Ltd., Toronto - Argentina: Ucoa Radio, S.A., Buenos Aires « Mexico: Fapartel, S. A,, Naucalpan, Mex.
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Free with

The giit ol

TABLE RADIOS
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L 33253828

In plenty of time for holiday giving,
RCA offers you a choice of wonderful
gifts from two of the country’s out-

ELECTRIC

SHAVERS

FOR MEN
AND WOMEN

standing brand-name manufacturers:
RCA VICTOR and SUNBEAM

ASK YOUR RADIOTRON
PARTICIPATING
RCA DISTRIBUTOR
FOR DETAILS.

This is a limited-time offer—
S0 see him right away.

RCA ELECTRONIC COMPONENTS
AND DEVICES, HARRISON, N.J.

STEAM-OR-DRY IRONS



th Purchase of RCA Receiving 'l‘l)es_-f |
entertainment. .. WIth RCA VICTOR




ANTENNAS BY

- f/n/ennacw//

Burlington, lowa

BONANZA SUPER
CHIEF
B-59G — $39.95

Antennacraft offers a wide choice of five Dura Gold Bonanza TY Antennas guaranteed to deliver sharp, clear pictures on 5

both black and white or color reception. The broad frequency response of the folded dipole drive system has never

been matched by any other method or element. Two driven elements (folded dipoles) fully cover the entlre high and = A - '
low bands without “‘clipping’’ the frequency response on any channel, 2-13. Added directors for both high and low bands 3

(2-8) (7-13) enhance the gain and range of this highly efficient twin driven folded dipole system.

Beautlful bright Dura Cold finich, autematic hardware (no nuts except at terminals), aluminum terminal connections
and extra Antennacraft quality throughout pius the fine tuning of each Bonanza by Antennacraft makes this the service- " ~ >
man's choice for every installation. Reduce installation time and costs by installing Antennacraft’s High Performance C . 3 =
Bonanza Antennas-—manufactured by America’s fastest growing and leading producer of Ty and FM antennas (check with .
us for an antenna especially designed for YOUR area, too.) ‘[
[ == . D
— N\
€T
i ’ 4
-‘\N—'f_,\— 4
. Diagram illustrates the high
ONANIA BONANIA BONANZA
5&:::‘:: ! (NN.KF RAIDER scouy a'nd IOW ba.nd sYstem'
8586 — 532.95 8576 — $24.95 8526 —$17.95 BS16 - 59.95 High band-—solid lines

BSTKG — $14.95 Low band—broken lines
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Multiple-Socket Speed

with Gm Accuracy
PLUS OBSOLESCENCE PROTECTION

All TV and Radio Tubes | - . : e, . Nuvis;'(;rEs fl;lt-i?‘lovai@

—0Id and New

TESTS
European Hi-Fi Tubes,
Voltage Regulators, and
Most Industrial Types

TESTS
the New 10-Pin Tubes

TESTS

TESTS

for True Dynamic
Mutual Conauctance (Gm)

New 12-Pin
Compactrons

TESTS BOTH OLD AND NEW TUBE TYPES—SELLS MORE TUBES PER CALL

MOdel 700 All over the nation, thousands of professional servicemen rely on the

“700”. Once you use it, you’ll be as enthusiastic as they are. Everyday

DY N A.. Q U I K use has proved its speed . . . its accuracy . . . its efficiency. This up-to-date,

obsolescence-proof tube tester is designed for maximum use today and

DYNAMIC tomorrow. Provides multiple-socket section to quick-check most of the

TV and radio tube types the true dynamic mutual conductance way—

MUTUAL plus simplified switch section to check new tube types in Dyna-Quik
emission circuit. Also includes provision for future new sockets.

CON DUCTANCE Makes test under set-operating conditions. Checks each section of

multi-section tubes separately. Checks for all shorts, grid emission,

TUBE TESTER leakage and gas. Makes quick “life” test. Exclusive adjustable grid

emission test provides sensitivity to over 100 megohms.

Makes complete tube test in seconds. Checks average set in a few
minutes. Discovers weak tubes that need replacement. Satisfies more
customers. Sells more tubes. Saves call-backs. Insures your reputation.
Pays for itself over and over again. Net, $16995

See your B&K Distributor
or Write for Catalog AP21-R

—

Time-Saving, Money-Making Instruments Used by Professional Servicemen Evetywhere

Model 960 Transistor Model 360 V O Matic Model 375 Dynamatic Model 1076 Model 445 CRT
Radio Analyst Automatic VOM Automatic VTVM Television Analyst Rejuvenator Tester

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. * CHICAGO 13, ILL.

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.

NEW TUBE INFORMATION SERVICE

Available every 3 months, on subscription,
for all B&K Dyna-Quik Tube Testers

Circle 17 on literature card
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OVERLOAD
PROTECTED
V-0-M

FACTS MAKE FEATURES:

1 Comprehensive overload protection

One selector switch minimizes chance of
incorrect settings

3 Polarity reversing switch

Additional protection is provided by Model 630-PLK's new
transistorized relay circuit. Transistorized overload sensing
device does not load circuit under test, eliminating the pos-
sibility of damaging circuit components. A special meter
shorting feature on *'off"’ position offers high damping when
moving tester. The exclusive patented Bar Ring Movemeqt
provides self-shielding and is not affected by stray magnet_lc
fields. Wider spread scales, and unbreakable clear plastic
window assure maximum readability. Diode network across
meter protects against instantaneous transient voltage.

CARRYING CASE Model 639-0S black leather carrying case,

built-in stand, Flaps open to permit use of tester in the case.
Suggested U.S.A, User Net. . ......................... $12.10

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO
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even want room for two or three, in case you have to
let an intermittent (heaven forbid!) cook while you
work on another set. And don’t forget to leave room,
on the bench top or on a shelf, for your test equipment.
While you won’t need every piece of equipment at
hand all the time, you’ll find as you become proficient
at color servicing that the scope and VTVM are almost
indispensable. The color-bar generator will run them a
close second. '

Don’t forget a tube caddy (an excellent stock for one
is included in this issue). Unless you're set up within a
larger service shop, a good proportion of your business
will come through service calls. When you become a
top-notch color bench technician, perhaps other serv-
ice technicians will make the calls, and bring the dif-
ficult bench work to you. Meanwhile, you’ll probably
be making a lot of service calls. Be prepared.

That brings up the question of help. Who's going to
mind the store while you’re out making calls? Most
one-man shops solve that problem by setting aside a
portion of the day for calls and the rest for bench work.
Some prefer to make their calls in the morning. One
advantage in waiting till afternoon is that you can of-
fer “same-day” service to those who call during the
morning. Who takes phone calls while you’re out? You
could just let them go, but there are also several ways
you can get them. If the distance isn’t too great, you
can put an extension at home so your wife can answer
while you’re out. If that isn’t practical, the phone com-
pany offers message-taking devices at reasonable cost.
Alternatively, there are secretarial answering services
who will answer your phone in your absence. This lat-
ter method entails extra phone-company charges on
top of the rates charged by the answering service, but
often the cost is paid many times over in added service
income. Get costs, evaluate the percentages, and de-
cide for yourself,

You'll need a vehicle, although many service busi-
nesses have been started by using the family car. If that
happens to be a station wagon, you've got it made!
When your business gets larger, you’ll want to con-
sider a neatly lettered pickup and delivery truck; mezn-
time, start with what you can afford, and work your
way up.

If you’re fortunate enough to live close to a dis-
tributor, your parts problem will be minimized. In any
case, you’ll have only to stock a set of tubes for the sets
you're going to service, some fuses, resistors, and
capacitors, and very little else. You can get most parts
you’ll need rather easily. If you find certain parts mov-
ing rapidly, stock one or two. But wait and let the
inventory build up later. You’ll need your capital now
for operating and promoting your new color business.

Finding the Money

Just how much money is it going to take to get this
business going? We know a chap who actually did start
a color servicing shop just over a year ago, so we’ll use
his operation as an example.

He started with a thorough knowledge of color sets
and their servicing. He had a few hundred dollars
saved, and decided it was time he started his own
business.

He began by evaluating his needs. He was fortunate
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ITT ITT

There’s more profit in your hands with ITT tubes

Yes, you can pocket extra profit when
you stock ITT receiving tubes . . . with
full confidence that you are giving your
customers the finest replacement tubes
money can buy.

Your customers will appreciate it, too,
because they know ITT’s international

Circle 19 on literature card

reputation for quality and leadership in
electronics.

ITT can provide this “extra value” of
finest quality at higher profit margins
because ITT products are available from
154 factories and laboratcries in 24
countries. Brands without these world-

wide resources cannot offer you these
advantages.
Ask your local distributor abcut ITT
tubes. He’ll give you extra profit details.
ITT Distributor Products Division,
International Telephone and Telegraph
Corporation, Box 99, Lodi, New Jersey.

ITT



ways to

increase
your

income

RCA Institutes, Inc. offers these four compre-
hensive home study courses especially de-
signed to help build your income immediately!

TRANSISTORS You get the nec-
essary background for semiconduc-
tor technology including character-
istics of tunnel diodes, rectifiers
and other solid state devices.Tran-
sistor trainer also available.

COLOR TV Add Color TV Servic-
ing to your skilis with this up-to-
the-minute home training course
and take advantage of the growing
profit potential in this area! Train
under the direction of RCA...ex-
perts in Color TV.

o

AUTOMATION ELECTRONICS:

Trains you for the many applica
tions of automation electronics in
industry and government including

MOBILE COMMUNICATIONS

Trains you to service and main-
tain 2-way radio communications
on land, sea, and air! Gives you

Photoelectronics, Digital Computer
Techniques, Synchros and Servo-
mechanisms, Automatic Control
Systems, and many more!

the technical foundation for space
communications!

Take advantage of RCA's Liberal Tuition Plan. You only pay for '
lessons you order; and have no long-term obligations. Licensed by
New York State Education Department. Approved for Veterans.

RCAINSTITUTES,INC.

A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.

@I i | The Most Trusted Name in Electronics

B mm = SEND THIS COUPON NOW FOR COMPLETE FREE INFORMATION m =m R

RCA INSTITUTES, INC. Home Study School, Oept. PF-N3
350 West Fourth Street, N, Y. 14, N. Y.

Without obligation, rush me free information on the following RCA Home Train-

ing Course: COLOR TV__ TRANSISTORS. MOBILE COMMUNICATIONS.
AUTOMATION ELECTRONICS

Name Age
Address

City Zone State

CANADIANS—Take advantage of these same RCA courses at no additional cost.
No postage. No customs. No defay. Send coupon to: RCA Victor Company, Ltd.,
5581 Royalmount Ave., Montreal 9, Quebec.
O B BN B BN BN Bm BN BN BN BN BN BN BN BN BN O =
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in one respect: He worked out an arrangement with
a large furniture dealer to set up shop in a back room.
The rent was low; in fact, he paid only a small mini-
mum, with the rent to increase in proportion as his
business picked up.

He established his test equipment and tool require-
ments at approximately $1200, for he decided to pur-
chase all new gear. He designed a workbench and a set
of shelves that would fit his space, and estimzted the
cost at $150 for materials; he would build them him-
self. His tube caddy, its contents, and his initial in-
ventory figured out to $1500. Thus, his investment
capital requirements had already reached $2850.

Then he sat down and calculated how much it would
cost him to run the business for six months if he had
absolutely no income. (He was playing it safe, just in
case.) His rent was $20 per month to start, and for an
extra $5 the dealer agreed to let him put a phone ex-
tension in the dealer’s office, so the office girl could
answer it. So he figured a flat $25 minimum for rent.
The phone itself cost $15 per month, plus $50 for
installation and deposit. Utilities were furnished, so he
didn’t need to worry on that score. He calculated his
vehicle expense at a minimum of $25 per month,

-knowing it would rise as business began pickup up. He

figured that, if worst came to worst, he and his wife
could get by on $350 per month, so he allotted that
amount as his withdrawal from the business. Realizing
that a new business would require quite a bit of pro-
motion, he laid his plans and allotted $30 per month
for advertising, printing, and postage.

Allowing an extra $20 per month for unforeseen
expenses, he arrived at a total monthly operating cost
of $465. For six months, with the phone expense and
a $10 business license added, the total came to $2850.
This represented the amount of operating capital he
felt he needed to safely kick his business off.

Now he had a calculated need for about $5700. His
$1600 savings wouldn’t cover that, by any means. So
he set about planning how to finance the venture.

He first arranged a loan to purchase the test equip-
ment, borrowing $1000 to be secured by the equip-
ment itself. He worked out a long-term consignment
arrangement with two distributors for his entire initial
inventory, under an agreement to pay monthly for all

“Snap out of it, Jason! You know
better than to get personally
involved in a case!”




LLORY

Tips for Technicians

Mallory Distributor Products Company
P.O. Box 1558, Indianapolis 6, Indiana
a division of P. R. Mallory & Co. /nc.

Replacing selenium with silicon rectifiers

Ever wonder about replacing those old selenium recti-
fiers with modern silicon rectifiers ? Stop wondering. It’s
being done every day and you can do it too! Take a
typical TV voltage doubler circuit for example.

1. You know the seleniums are bad or you wouldn’t
have started . . . right? Right.

2. Forget about the terrific size difference between the
new silicons and those old seleniums. Silicons are
smaller because they're much more efficient.

3. Remove the old seleniums and toss 'em in the trash
can. Install the new silicon rectifiers FOLLOWING
POLARITY VERY VERY CAREFULLY. The slick
way is to use a Mallory VB500 (you’ll have one less
solder connection to make and the circuit is right on the
rectifier). Or you could use a pair of 1N2095’s or A500’s.
Either way those Mallory rectifiers will give you the
best service you'll ever get.

4. Output voltage (B+4) will usually be higher because
silicon rectifiers are more efficient. So, you’ll probably
need a dropping resistor in series with the one already
there. Turn the set on and check with a voltmeter. Sup-
pose B+ reads 20 volts higher than the schematic calls
for. Divide this increase by load current (perhaps 500
ma) to get the value of the resistor you'll need. (40 ohms
in this case.) Now multiply the voltage increase by cur-
rent to get wattage rating (10 watts in this case).

]

T

5. But suppose B+ voltage #sn’t higher. This is a clue
that something’s wrong with the filter capacitors. Check
them out with a capacitance bridge or try this very sim-

. ple deal. Parallel a good TC62 (10 mfd @ 350 WVDC)
across each filter in turn. If you get a marked B+
inecrease you need some replacement electrolytics. We'd
suggest a Mallory FP, WP, W, or TC of the proper
rating.

L

6. If you'd like a lot more detail on this replacement
arrangement, drop us a line and we’ll send a folder by
return mail. Meanwhile see your Franchised Mallory
Distributor for all Precision Mallory Components . . .
batteries, capacitors, controls, switches, resistors, semi-
conductors and vibrators.
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