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amazing new
engineering

achievement from
JERROLD!

82-CHANNEL
Coloraxial Cable

Delivers unheard-of low loss and
top 82-channel color performance

At last, a TV transmission line that gives you
the right answer to all-channel and color
reception problems. Lets you install TV studio
quality reception in homes, TV shops, appli-
ance stores and MATV systems.

This remarkable, low-loss cable comes in
ready-to-install, 50 and 75-foot sweep-tested
coils with factory attached connectors. Saves
you time and effort! In many areas you can
use a smaller antenna because loss is so
low. And 82-Channel Coloraxial Cable is actu-
ally less expensive than some twinlead.

If the bugaboo of coax loss has held you
back—look for a new excuse. 82-Channel
Coloraxial Cable causes/ess/ossthan shielded
twinlead, and it's comparable to new twin-
lead in a typical home installation. What's
more, twinlead losses increase with age—
coax losses remain constant! And Coloraxial
cable /asts 10 times longer than twinlead.

For full profit, easy installation without
callback, try Jerrold’'s low-loss Coloraxial
cable on your next antenna installation. For
the best customer reception, offer the best
TV reception with Coloraxial Cable.

JERROLD

| | JERROLD ELECTRONICS CORPORATION i
: & Distritutor Sales Division :
401 Walnut Street, Philadelphia, Pa, 19106

See us af the NEW SHOW, Booth 2411-2413 --- enjoy our hospitality in Suite 1607 San francisco,Hilton

Circle I on literature card
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Arvin Model 65K28
Chassis—1.87803

Here is a late-production version
of Arvin’s 16” B-W portable. Manu-
factured in Japan by Matsushita, the
set contains an AW40-12 picture
tube and two vertically mounted
circuit boards. A total of 12 tubes
and 10 semiconductors are used in-
cluding four transistors.

A horizontal oscillator circuit
change has placed the horizontal
frequency centering adjust in series
with the horizontal hold control.
Both controls are now connected be-
tween the AFC cathode and the
oscillator grid.

The transformerless low-voltage
supply uses two silicon rectifiers to
develop B+. A [.6-amp line fuse
provides protection for the low-volt-
age supply and the series filament
string. A 4.7-ohm fusible resistor
provides additional surge protection
for the rectifiers.

Focusing is accomplished by con-
necting the lead from pin 4 of the
picture tube to one of four taps on
the left side of the sweep circuit
board. A jumper arrangement for
adjusting the horizontal width is
located on the lower right side at the
rear of the set.

The VHF channel selector and
fine tuning control are located on
the left side of the cabinet top. The
VHF fine tuning uses a separate
control which adjusts the slug of
each oscillator coil through a belt-
driven gear shaft. The VHF tuning
control is located on the front bottom
left of the cabinet. Brightness, con-
trast and on-off/volume are situated
on the bottom left side of the cabinet.
Height, vertical hold, horizontal
hold, and vertical linearity controls
are grouped together at the top rear
of the set. AGC control is also lo-
cated on the rear of the set.

Howard W. Sams & Co., ]n(‘:. 4300 \\_’. 62nd.
3 year subscription prices; U.S.A., its possessions and

Canada: $5.00. $8.00, $10.00. Other countries: $6.00. $10.00. $13.00. Current single issues 50¢ each; back issues 65¢ each.
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General Electric Model M1937ACL
Chassis—CTCA428

The 21 color console pictured
here employs a 21FJP22 picture
tube and a transformer-powered
chassis which has changed litile from
previous color chassis. The number
of tubes used on the main chassis
has been reduced to 20 by the use
of five compuctrons.

A 6BHI1 double-triode-pentode
compactron serves the horizontal os-
cillator, reactance, and discharge
circuits. Another compactron, a dou-
ble-pentode 6ALIIL, is used in the
sound demodulator and audio-out-
put stages. The vertical-oscillator
and vertical-output stages share a
double-triode 6FM7 compactron.
Other compactrons used are a 3AT2
as the high-voltage rectifier and a
6BE3 diode in the damper circuit.

A 6LF8 triode-pentode is used in
the first and second video amplifiers
in place of a 6AW8A triode-pen-
tode. The horizontal output tube
has also been changed, with a 6JS6A
pentode replacing the 6HFS pentode
previously used. The 6JS6A sup-
pressor grid is grounded externally
instead of connected internally to
the cathode. as in the 6HFS5.

A full-wave voltage doubler is
used in the low-voltage power sup-
ply. A reset-type circuit breaker pro-
vides B+ overload protection. The
main parallel filament string is pro-
tected by a fuse wire.

A zener diode, mixer diode, and
transistor oscillator make up the
solid-state UHF tuner. An all-chan-
nel tuning system provides illumina-
ted channel indication for both VHF
and UHF channels and in addition,
features a single control for VHF
fine tuning or UHF tuning. VHF fine
tuning involves pulling the spring-
loaded knob outward and turning it.
The knob returns to its original po-
sition when released and is then used
for UHF tuning.
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RCA Model—FG525E, W
Chassis—CTC19A

The 19”7 table model color set
shown above is housed in a vinyl-
covered metal cabinet and uses a
90" rectangular 19EYP22 picture
tube. Two circuit boards and a total
of 23 tubes are used in the new
compact chassis.

6GHBA triode-pentodes are used
exclusively for all functions in the
chroma circuits. The triode section
of one 6GHS8A is used as the first
video amplifier, with the color and
sync signals taken off the grid/cath-
ode circuit of this stage and fed to
the pentode section of the same 6-
GHBA, which serves as the sync,
AGC, and chroma amplifier.

A new tube type, a 6KM6 pen-
tode, is used in the horizontal-output
stage. Other tube changes involve
the replacement of the 6EW6 pen-
tode normally found in the sound IF
with a 6JC6 pentode, and the use of
a 2AV2 as the focus rectifier and a
6BS3 in the damper circuit.

The low-voltage power supply is
a full-wave bridge circuit using four
silicon rectifiers. A reset-type circuit
breaker provides protection for the
B line, and a wire-link fuse is used
in the main filament line.

The VHF tuner has four stages
and employs a 6DS4 nuvistor triode
in the grounded-cathode RF stage.
A O6KES8 triode-pentode serves as
the mixer/oscillator. Two concentric
tuning knobs operate both the VHF
and transistorized UHF tuner. The
VHF tuner has 13 detent positions,
plus a UHF-IF position. VHF fine
tuning is accomplished by pushing
in on the large outer knob. The
UHF tuner is mechanically linked to
the VHF fine-tuning shaft and is en-
gaged unless the tuning knob is
pushed in.
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Sylvania Mode! 258C83
Chassis— DO2-6

The photo above shows Sylvania’s
25" color model TV with AM-FM/-
FM stereo radio/phono combina-
tion. Except for the larger picture
tube, a rectangular RE25CP22, and
a few circuit and tube changes, the
TV chassis is not drastically changed
from previous 21" color models.

One tube type has been changed:
The vertical oscillator/vertical out-
put stage now uses a 6LLU8 triode-
pentode in place of the 6GF7 dual-
triode previously used. The pentode
section is used in the vertical-output
stage.

Two transistors and 16 solid-state
diodes arc used in the main TV
chassis and UHF tuner. One tran-
sistor, a 2N306, is employed in the
grounded emitter noise-gate circuit.
The other transistor is used in the
RF-oscillator stage of the UHF
tuner.

The low-voltage power supply
employs two silicon rectifiers in a
full-wave voltage doubler. Overload
protection is provided by a reset-
type circuit breaker with the main
filament string protected by a fuse
wire.

The AM/FM tuner, stereo ampli-
fier, and power supply circuits are
transistorized and combined on one
chassis. The tuner consists of a
seven-stage FM circuit using a four-
stage IF, and a four-stage AM cir-
cuit with two IF’s. FM multiplex,
AFC, and AVC facilities are also in-
cluded. The stereo amplifier chan-
nels contain a preamp, driver, and
power-output stages. Two separate
transformer-powered  rectifier  cir-
cuits make up the power supply.
One, a full-wave circuit, provides
operating voltages for the tuner and
power amplifier. The other, a half-
wave circuit, produces 4.5 volts
for the stereo-indicator circuit in the
tuner.
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SEE PHOTOFACT Set 746, Folder 3

Mfr: Muagnavox

Chassis No: C/U45-01-00 thru C/U45-04-00

Card No: MAG 45-1

Section Affected: Pix.

Symptoms: Video overload; cannot be reme-
died by reducing video signal with contrast

control.

Cause: Defective video detector.

What To Do: Replace video detector X7.

VIDEO SPEED SERVICING Magnavox

(Pt — s :10(»’ 10%
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157
: No”zm’l VIDEQ AMP
50 50
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Mfr: Magnavox

Chassis No: C/U45-01-00 thru C/U45-04-00
Card No: MAG 45-2

Section Affected: Sync.

Symptoms: Unstable horizontal sync.

Cause: Defcctive or unmatched dual-diode
section in horizontal-phase detector circuit.

What To Do: Replace horizontal-phase de-
tector unit XS5.
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Mfr: Magnavox

Chassis No: C/U45-01-00 thru C/U45-04-00
Card No: MAG 45-3

Section Affected: Raster.

Symptoms: Raster out of focus.

Cause: Open focus rectifier.

What To Do: Replace focus rectifier X3.

L | S
FOCUS 130p 100K
RECT 6KV N2200
E FOCUS )3
i
HORIZ
1.6Q 5.5 ¢y CENTERING 1
cl 28.5Q Q.
= 100 2 -
8.8Q W
8.9Q !
28.50
1 FC. 4 b
YOKE
4 —y
BOOST | .1
BB RECT 1KV
) ot
DAMPER 1240VDAMPE
BOOST
SOURCE

May, 1966/PF REPORTER 5

€ 19pjed ‘9p/ 495 1DVAOLOHd 33§



VS vIDEO SPEED SERVICING

SEE PHOTOFACT Set 746, Folder 3

Mfr: Magnavox

CHROMA
apf REFERENCE

CHROMA
+-5pf 6GHB8A pereRence
- \p0_CONTROL 05C. 200V
L

NEE] 22001 f

Chassis No: C/U45-01-00 thru C/U45-04-00

Card No: MAG 45-4

Section Affected: Pix (color).

SEE PHOTOFACT Set 746, Folder 3

e il
3,58MHz
10pf CRYSTAL 4K
NPO 10% -
47K
.01 L 265V

i
Ul

Symptoms: Color fades in and out; cannot
be properly adjusted.

Cause: Poor soldered connections in reactance
coil.

What To Do: Resolder all leads in reactance
coil L28.

VOLTAGE
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>
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Mfr: Magnavox

Chassis No: C/U45-01-00 thru C/U45-04-00
Card No: MAG 45-5

Section Affected: Raster.

Symptoms: No vertical sweep; low voltage at
pin 8 of vertical multiplier.

Cause: Open feedback capacitor.

What To Do: Replace C78 (.0082 mfd,
IKV).

@ DO NOT MEASURE

, 6JE6
2000 yopiz

2 OUTPUT

BV
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Mfr: Magnavox

Chassis No: C/U45-01-00 thru C/U45-04-00
Card No: MAG 45-6

Symptoms: Narrow or reduced width.
Section Affected: Raster.

Cause: Screen-grid resistor in horizontal-out-
put tube circuit has changed value.

What To Do: Replace R132 (13k, 7w), and
C93 (.1 mfd).




VIDEO SPEED SERVICING RCA

SEE PHOTOFACT Set 640, Folder 3

Mfr: RCA Chassis No: CTCI2A, B, etc.
Card No: RCA CTCIi2-1
Section Affected: Color.

Symptoms: B-W pix not affected; all channels
operating; no color signals coming through.
Normal color hash on screen when tuning
off-channel not present. '

Cause: Coupling capacitor to grid of burst
amplifier open, causing color information to
be lost at this point. Voltages on tube
normal.

What To Do: Using color-bar generator, sig-
nal trace back from chroma-bandpass am-
plitier to burst amplifier. Faulty stage will
be localized when color signal is applied to

1ST VIDEQ
AMP

T NPO
\[® gumar
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7

120mmf
NPO
-1V

T0
CHROMA BANDPASS
AMP

47K

HORIZ QUTPUT

390V
first video amplifier. Replace C104 (120 TRANSFORMER
mmt).
Mfr: RCA Chassis No: CTCI2A, B, ctc.
Card No: RCA CTCI12-2 HV RECT HV REGULATOR
@3A3 () 6BK4 PIX TUBE
Section Affected: Pix. Hvzﬁ:\?m
310V
Symptoms: When brightness is varied pix Y7 ’
blooms and defocuses. Regulator tube burns o
out periodically. Excessive high voltage o 0033 y 01 TAGE Sns

(correct value, 24KV). Cathode current in
horizontal-output tube high (should be 210
ma). Cathode current in shunt regulator
low (should be 850 pa).

Cause: Incorrect high-voltage adjustments.

What To Do: Perform high-voltage adjust-
ment

ADJUST

HORIZ
LINEARITY

DAMPER
PLATE

Mfr: RCA Chassis No: CTCI2A, B, etc.
Card No: RCA CTCIi2-3
Section Affected: Raster.

Symptoms: No raster. Boost B+ supply re-
sistor R130 overheats; reads short to ground
on one side.

Cavse: Green screen control shorted to
ground through case of control causing
boost and B+ voltage to short to ground.
Supply resistor R130 in boost B+ supply
burning. Focus rectifier possibly damaged
due to overload. Screen controls must be
removed from circuit to find faulty control.

What To Do: Replace shorted green screen
control R17 and R130 (10K). Check focus
rectifier and replace if necessary,
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SEE PHOTOFACT Set 640, Folder 3

RCA

1ST VIDEO AMP

PLATE RETURN
1 CHROMA BANDPASS
18mmf

SEE PHOTOFACT Set 640, Folder 3
Mfr: RCA Chassis No: CTCI2A, B, etc.

Card No: RCA CTCI2-4
Section Affected: Color.

Symptoms: No color pix. B-W pix normal. All
set functions are normal. Dot-bar color sig-
nal present at control grid of chroma-band-
pass amplifier; signal does not appear at out-
put of burst amplifier.

Cause: Open chroma-takeoff coil.
What To Do: Check resistance of chroma-

takeoff coil L21; if open, replace or re-
solder.

001
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ng(X)Q
COOR =
KILER PLATE o
CHROMA BANDPASS .
AMP
COLOR
@)asEA8 3 W 1 CONTROL

BNV

Mfr: RCA Chassis No: CTCI2A, B, etc.

Card No: RCA CTCI12-5
Section Affected: Color.

Symptoms: Color and B-W signals good, but
become intermittent after set plays for 15
to 30 minutes.

Cause: Poorly soldered ground point on
printed-circuit board.

What To Do: Let receiver heat up for one or
two hours. A resistance check and mechani-
cal stress of the printed-circuit board will
reveal defective ground points; resolder.

AREA OF SOCKET
AFFECTED

8
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Mfr: RCA Chassis No: CTCI2A, B, etc.

Card No: RCA CTCI12-6
Section Affected: Raster or Pix.

Symptoms: No raster, or poor facus when
raster is present. Low focus voltage, reduced
high voltage; when focus-supply voltage is
disconnected from CRT socket, focus and
high voltage return to normal.

Couse: High resistance leakage in CRT socket
between pins 6, 7, and 9 causing low focus
voltage and reduced high voitage.

What To Do: Replace CRT socket. Opening
old socket will reveal carbonization.
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Sarkes Tarzian, Inc., largest manufacturer of
TV and FM tuners, offers unexcelled tuner
overhaul and factory-supervised repair service.
Completely-equipped and conveniently-
located Service Centers offer fast, dependable
and factory-supervised repair service on all
makes and models. Centers are staffed by well-
trained technicians, assisted by engineering
personnel.

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

TUNER SERVICE CORPORATION

(Factory-supervised tuner service authorized

by Sarkes Tarzian)

Tel: 317-632-3493

Tel: 201-792-3730

MIDWEST—817 N. Pennsylvania St.,
Indianapolis, Ind. Box 1642

EAST ———547-49 Tonnele Ave., Jersey City, N. J.

= e R — - ——ous -
==ty ey - am ==
e — ——

REPAIR
Tor only

D 4950+

inal specifications. Exclusive cleaning method
makes the tuner look—as well as operate—
like new.

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

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

WEST—
SARKES TARZIAN, Inc.

Tuner Service Division

10654 Magnolia Blvd.,
N. Hollywood, Calif.

Tel: 213-769-2720

MANUFACTURERS OF TUNERS, SEMICONDUCTORS, AIR TRIMMERS, FM RADIOS, AM-FM RADIOS, AUDIO TAPE and BROADCAST EQUIPMENT

Circle 2 on literature card
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the first major VHF antenna advance
since the invention of the JFD LPV Log Periodic!

Developed at the JFD Antenna-Research Laboratories, Champaign, lllinois under the
direction of Dr. Paul E. Mayes, co-inventor of the acclaimed LPV Log Periodic concept.

the remarkable

LPV-TV
Q/ J ) G I. ﬂ

LOG PERIODIC
for channels 2 to 13 and FM /Stereo

A

)

LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,958,081; 2,985,879;
3,011,168; 3,108.280; 3,150,376; 3,210,767, RE. 25,740 AND ADDITIONAL
PATENTS PENDING IN U.S.A. AND CANADA. PRODUCED BY JFD ELEC-
TRONICS CORPORATION UNDER EXCLUSIVE LICENSE FROM THE UNIVER-

SITY OF {LLINOIS FOUNDATION,

Circle 3 on literature card




Y
md
r 3

WATY -
nw ]
vy L\ 4

- WN SN
u L LN
A A4 /A

~
7/

White our LPV-TV series was
undergoing development in
Champaign, lll., it was assigned
the code name: WIFIJECH.

For good reason.

Its performance objectives
were to surpass every compet-
itive make—model for equiva-
lent model—in gain, directivity,
response, VS WR, & F/B ratio.

Did the new LPV-TV come

through?

—All the way! Its performance
is the proof!

Now at your JFD LPV distrib-
utor.

Seven LPV-TV models to choose
from — meet any location or
budget needs!

Write for LPV-TV brochure
1039.

ADVERTISED IN
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VHF — up to 50 miles
FM — up to 30 miles
Model LPV-TV3

With electromc ‘‘ghost-
killing’’ trap

$14.95 list

o

VHF — up to 125 miles
FM — up to 50 miles
Model LPV-TV10
10 Active Cell & Director
Cap-Electronic Element
System $41.9§ list

/" BY FAR-the best antenna for VEIF COLOR
performance because it combines...

® The electronic perfection of the patented frequency indepen-
dent Log Periodic concept of the University of lllinois Antenna
Research Laboratories.

® New capacitor-coupled Cap-Electronic elements that respond
on the third harmonic mode for highest effective gain. More
harmonically resonant elements mean higher signal-to-noise
ratios, better ghost rejection, sharper directivity on high VHF
band—where it's most needed, especially in color.*

® True dual-band directors separately tune to high and low bands
for added gain and directivity on all channels.
® Flat frequency response (+ %2 db across entire channel) for
studio-quality color regardless of channel tuned.
New LPV-TV Log Periodic antenna series incorporates new capacitor-

coupled element concept for improved response, especially in color,
on channels 2 to 13,

o » m;.,ﬁ,. e Fig. 1 shows how a VHF log periodic with
zﬁmmzmmusm eight conventional V-dipoles might locok.

lm‘ smy, o " The resonant frequencies of the dipole
/’7'/’ 'Mc_ elements in the low VHF band are indi-

cated near midpoint of each dipole. The

< *<‘\>(/\><‘e<§<§ 3/2 wavelength resonant frequencies are

N indicated near the ends of each dipole.
; \ \ \FIG. 1 (Note that only three dipoles resonate at
NN\ SEH \ frequencies in the high VHF band.)

: However, by introducing parallel plate ca-
O pacitors into the dipoles and by carefully
o 2y 242174, adjusting the value of this capacitance
1"0‘" "ﬂf«,,, " / g and its position on the dipole, as shown in
Figure 2, the resonant frequencies of the
dipole can be shifted in the 3/2 wave-
‘ FIG. 2 length mode. In this way, the dipole can
BRURRY * © be made to resonate at two desired fre-
O\ \\‘Y:!mw, quencies: e.g., 88 and 216 mc.
Result: the active region in the high band
extends over five of the eight original di-
poles instead of three, as in Fig. 2, with a
performance improvement of 66%%. The
new capacitor-coupled dipoles also pre-
sent more capture area on the low band
than ordinary dipoles. Thus LPV-TV an-
tennas offer, on both bands, higher and

&wanf LT

i \ \\ FM — up to 40 miles
\ \ Model LPV-TVS§
3 Cell System (single-crossarm) | 6 Active Cell & Director

more uniform gain, lower side-lobe levels,
narrower beamwidths, for vastly improved
ghost rejection (see Fig. 3).

VHF — up to 75 miles VHF - up to 100 miles
FM — up to 50 miles
Model LPV=-TV?Y

8 Active Cell & Director
Cap-Electronic Element

Cap-Electronic Element

System System
$23.95 list $31.95 list
\
\\

VHF — up to 150 miles VHF — up to 175 miles VHF — up to 200 miles
Model LPV=-TV13 Model LPV=-TV16 Model LPV=-TV19
13 Active Cell & Director 16 Active Cell & Director 19 Active Cell & Director
Cap-Electronic Element Cap-Electronic Element Cap-Electronic Element
System $49.9§ list System $§9.9§ list System $£79.9§ list

JFD ELECTRONICS CORPORATION
16th Avenue at 62nd Street, Brooklyn, N.Y. 11219
JFD International, 64-14 Woodside Ave., Woodside, N.Y. 11377

See what’s NEW from JFD at BOOTH 2101 in San Francisco Parts Show June 3, 4, 5
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Did you ever...

... lift a wire-lead component ... test or replace a
from a printed wiring baard capacitor or resistor on
for testing o a crowded tube socket o

CUT YOUR TIME IN HALF vith
KWIKETTE Soldering Aids ...the revohmonary

connectors that practically let you
do “in-circuit’”’ component testing!

o {six times actual size)

The KWIKETTE SOLDERING AID is
not just another wire spring connector! It
has a Copperweld wire inner core, an inter-

mediate layer of flux, and an outer jacket
WIRE FLUX SOLDER of solder . . . all you need is heat! S
KWIKETTES are now being packed with Sprague oN
Atom® Capacitors at no extra cost to you! Whenever  L{[{11/ 9%
you need tubular electrolytics, insist on pre-packaged
Sprague Atoms from your parts distributor and you’ll
automatically get your KWIKETTE component con-
nectors . . . the biggest boon to the service technician
since the soldering gun!

FREE TRIAL PACKAGE!

10 free KWIKETTE Soldering Aids ore yours for the oskingl Simply
send your postcord request to KWIKETTE Certer, Sprague Praducts Co.,

105 Marsholl Street, Narth Adams, Mass. 01247, Don't forget fo in- L= ©
clude the name of your Sprogue Distributor, 1

* trodemork

THE MARK OF RELIABILITY

WORLD’S LARGEST MANUFACTURER OF CAPACITORS

Circle 4 on literature card



THIS VOM WONT FOOL YOU ON
TRANSISTOR CIRCUIT CURRENT

Now, you can make transistor current measurements with a VOM . . . and with 0.05 volts or less change in
operating conditions. g This new, self-shielded, taut band member of Simpson’s famous 260® family of VOMs
is made for use in transistor circuits. Regular VOMs often give wrong current readings because their high re-
sistance actually changes the operating conditions by as much as 300 millivolts. g Model 250 also has provisions
for using Simpson “Add-A-Tester” adapters and all other 260-family probes and accessories. Sensitivity is
20,000 ohms per volt DC, 5000 ohms per volt AC. Accessories include three DC high voltage probes, an AC
high voltage probe, plus several styles of leads and carrying cases — eleven accessories in all. If your work in-
cludes checking current in transistor circuitry, call your electronic distributor for fast delivery ey r
of a Simpson Model 250. Complete with test leads and operator’s manual . . . . . . . '

1AU o
vOLT OHM

e sweavAC

DC VOLTS: 0-0.050; 0-0.250; 0-2.5; 0-10; 0-50; 0-250; 0-500; 0-1000 0-50 MV; 0-250 MV; 0-2.5

AC VOLTS: 0-2.5; 0-10; 0-50; 0-250; 0-500; 0-1000 to 0-1000 V DC: +2% F.S.
DC MICROAMPERES: 0-50 (Both 50 and 250 MV Drop) 0-50 MICROAMPERES: +1% F.S.
DC MILLIAMPERES: 0-1; 0-10; 0-100; 0-500 (50 MV Drop) 0-1 MA to 0-10 A DC: +2% F.S.
DC AMPERES: 0-10 (50 MV Drop) RX1: +2.5° of Arc

DB SCALE (1MW-600Q): —20 to +10; —8 to +22; +6 to +36: +20 to +50 RX100, RX10,000: +2.0° of Arc
RESISTANCE RANGES: R X 1 0-20009 (129 center); R X 100 0-200k© (12009 center); 0-2.5 to 0-1000 V AC: +3% F.S.

R X 10K 0-20 meg® (120KQ center)

S I MPSON ELECTRIC COMPANY
5205 W. Kinzie Street, Chicago, Ill. 60644 ¢ Phone: (312) EStebrook 9-1121
Representatives in Principal Cities . . . See Telephone Yellow Pages

Export Dept.: 400 W. Madison St., Chicago, I1l. 60606 Cable, Simelco

INSTRUMENTS THAT SYAY ACCURATE

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

Circle 5 on literature card
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Small homes are saying “‘Yes’’
to big MATYV business.

Walk right in with one of our 5 brand-new
Channel Master MATV Amplifiers-

(They're priced fantastically low).

The color explosion has given birth to
a gigantic new market. One that’s left
the door to multi-set homes wide open
for big business opportunities.

When a family buys a color set, they
don't throw the old black-and-white
console away. They keep it. Chances
are they also own a portable and even
an FM set or hi-fi.

All this means one thing: Every one
in your neighborhood who has, or buys,
a color set becomes a hot prospect for
the unique room-to-room flexibility
offered by a Master Antenna Home
System.

Here's where you cash in with our
big line of Channel Master MATV am-
plifiers. They let you accommodate the

exact need. For instance: Our new solid
state VHF/FM Color Amplifier (Model
7035) provides 15 db across the en-
tire band, flat color response, 1.5 volt
output capability, plus a 75 ohm or
300 ohm input or output. It could be
periect for a home with a number of
outlets in a weak to medium signal
area.

Or the situation may call for one of
our two new 75 ohm coaxial boosters:
the single transistor Telstar VHF/FM
(Model 0043); or the 2-transistor
Twinstar VHF for areas with overload
problems (Model 0041). Both models
provide especially high gain (15 db)
and low noise figures—and are the
only coaxial amplifiers with both a 75

ohm and 300 ohm output.

Motels and garden apartments? Use
our new outstanding 30 db VHF/FM
Color Tandem Amps (Models 7041,
7043). Consists of mast-mounted pre-
amps of models 0041 and 0043 cas-
caded with Model 7035 (contains
power supply for pre-amps).

We have other amplifiers, including
several for medium and large com-
mercial systems. But the important
thing is our flexibility. You're backed
by the broadest MATV amplifier line
in the business.

Like we said: The welcome mat is
out. What are you waiting for?

Write for the facts!

* MAXIMUM INPUT OUTPUT LIST
MODEL GAIN  NOISE FIGURE SIGNAL IN MICROVOLTS  CAPABILITIES PRICE “The broadest
LOW HIGH  LOW  HIGH  LOW  HIGH e TR
BAND BAND BAND BAND BAND BAND
7035 Color Amp 15 db 2.5 5.4 300,000 total 1.5v total Only $34.95
0043 Telstar 15 db 2.2 3.0 15,000 30,000 100,000 135,000 Only$34.95
7043 Color Tandem 30 db 2.2 3.0 B 15,000 30,000 1.5v total Only 564.957
0041 Twinstar 15db 25 3.7 150,000 190,000 850,000 600,000 Only $44.95 ' : * -
7041 Colfor Tandem 30 db 25 37 60,000 100,000 1.5v total Only $74.95 ””A””EL MASTE

© Copyright 1966, Channel Master Corp., Ellenville, N.Y. ELLENVILLE, NEW YORK
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Type AB 2-Watt Molded Pots

five ways to
stop customer
“static”

i

“OHMITF
BROWN
Brown Devil® Wire-Wound Resistors

A S .

— OrMIT

\ Series 99 Wire-Wound Resistors ./

Customer ‘‘static” is hard on the ears . . .
hard on profit. But you're always safe
with Ohmite quality replacements in your
repair jobs. Order Little Devils in handy
cabinet assortments or on Tally-Tape; all
popular sizes and values. Select AB Pots
from 50 ohms to 5 megohms in several
shaft lengths. Choose from ninety 1N types
of diodes. Get Brown Devils from 3 to 20

watts in 0.5-ohm to 100K-ohm values.
Order Series 99 resistors in 115, 24, 314,
5, 11 watt sizes from 1 to 51,000 ohms.

Ask your distributor for the latest edition

of Ohmite’s Stock Catalog 30.

Be right with

OHMITE

RHEOSTATS e RESISTORS ¢ VARIABLE
TRANSFORMERS « TAP SWITCHES
TANTALUM CAPACITORS ¢ RELAYS
R.F.CHOKES ¢ SEMICONDUCTOR DIODES

Circle 7 on literature card
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Letters to
the Editor

Dear Editor:

This for me is a first—writing to
an editor. Only infrequently do T get
a feeling of genuine personal, down-
to-earth involvement in a magazine
article. However, T must admit it oc-
curs more and more frequently in
your PF REPORTER.

The October '65 issue contains a
letter from a name withheld about the
merits of your publication (with which
I agree) and also included two prob-
lems (page 14). T accepted the chal-
lenge but did not get very far with it.
What caused my reaction to this is
that I have always had much difficulty
setting up equations that will be com-
pletely true to the facts on the situ-
ation. I sincerely am concerned about
why T cannot clearly see through
problems of this type.

The letter and your comments
started some deeper than usual think-
ing for me; this occurs only occasion-
ally and is in itself a high recommen-
dation of the caliber of your magazine.

It is my earnest hope to learn more
about why T have difficulty setting up
(or seeing how to set up) basic equa-
tions. T have had basic and advanced
algebra in high school and a review
by correspondence course since. How-
ever, very little practice was given on
how to set up a group of facts. Much
necessary time and effort is spent on
solutions of equations, and T believe
I have a fair ability in solving them
once they are set up. It seems to me
that most courses stress the how with-
out explaining the why. I have had
much practice on how to solve x +
(x +12) = 46 but very little on where
this originates. Your letter hits it right
on the head and brings out why the
equation was formed in the first place.
I suspect a great deal of my trouble
is due to not enough experience with
math.

You close the solution to the prob-
lems with “why then don’t these same
intelligent technicians use such logic
in their everyday work?” I do have
difficulty almost daily in solving prob-
lems, as an electronic technician do-
ing general repair. And I could not
solve the two problems. “How well
related are the two?’ I asked myself.

You say logical procedure is the
way to do it. T like to think I solve my
electronic problems logically, yet 1
could not reason out how to do the
problem. Thus, I may not understand
this “logical procedure” thing. So I
thought it out further and here is what
I came up with:

Logic—

FElectronic troubleshooting is basic-
ally the use of logic. To properly un-
derstand this the meaning of logic
must be known.

Webster defines it as “a connection
of facts, events, and inferences in a
rational way leading to a conclusion
that makes arguments useless.” Thus
if 2x412=46, then 2x=46—12, 2x
=34, and x=17. There is no argu-
ment about this assortment of facts
being true logical conclusions. Any
procedure whereby a step-by-step gath-
ering of facts leads to a positive con-
clusion may not always be completely
true due to an unknown factor or an
unknown result from a combination
of factors. The percentage of true
conclusions will be increased in pro-
portion to a person’s knowledge and
experience in application.

Assume two people graduate from
high school together. One goes im-
mediately to work at a skilled trade
and ceases to study. The other con-
tinues studying in college. The first
becomes quite proficient at certain
operations involving mechanical skills
and has certain (usually quite definite
opinions) in matters of intellect (nat-
ural from a narrower viewpoint). The
second may not be much good at sim-
ilar mechanical skills at first but will
gain an intellectual ability enabling
him to understand and reason out
many more problems. Thus, in a short
while, the second will be able to ac-
complish any task the first man can
perform, with few exceptions, then
easily go on to others. The second
will have more ability to create, sim-
plify, perfect, and enlarge upon more
and more things as his knowledge in-
creases. Of the two, one can see which
should be the more logical thinker,
or performer, in most situations. The
first would be more the type to re-
member that the last repair of a “no-
vertical-sweep™ problem was made by
replacing the vertical output trans-
former, therefore, the same repair
should fix this one too. The second
man would be more apt to under-
stand and realize there are six or eight
things other than the output trans-
former to cause this trouble. He would
apply a logical approach to deter-
mining what area held the problem.

So I think I have answered my own
questions—I'm sort of in the category

® Please turn to page 86
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%ﬁ’ The Electronic Scanner

news of the servicing industry

Industry at New Peaks in 1965

Culminating a decade of growth, output of the home enter-
tainment products of the electronics industry attained new
peaks in 1965 with further gains forecast through 1970, the
Electronic Industries Association’s Marketing Services Depart-
ment reported.

Color television leads the latest upward surge, EIA points
out, but radical improvements have instilled a new life in the
radio and phonograph markets as well. In addition. new elec-
tronic consumer products such as tape recorders and electronic
organs have opened other fields for expansion.

The domestic market absorbed 11.6 million television re-
ceivers last year, including one million imported receivers.

Despite the soaring popularity of television. demand for
radios reached an all-time high of 41 million sets in 1965 com-
pared with 14 million in 1955. A sharp reduction in prices of
portable radios, the introduction of stereophonic radio broad-
casting during recent years, and the resurgence of FM no doubt
contributed heavily to this phenomenal increase. according to
EIA. One out of every four radios produced was for use in
autos.

The market for phonographs reached a new record of 6.5
million sets in 1965—more than double the sales in 1955.
Technological improvements. stereophonic sound reproduction
and a new generation of portables were factors chiefly respon-
sible for this growth in consumer demands.

Sales of tape recorders increased from a negligible amount
in 1955 to 4 million units last year. Most of these were im-
ported, but a number of U.S. manufacturers began production
during the year, while others broadened their product lines and
output.

The sale of color TV sets last year, according to EIA’s final
tabulations, practically doubled within one year to reach 2.7
million sets. The public demand for black-and-white TV. with
a heavy accent on portables and small screen sizes, rose to 8.9
million during 1965—over a million more than in 1955.

EIA"s Marketing Services Department foresees a continuing
strong rise in color television sales during the next five ycars as
the demand for black-and-white sets may begin to taper off.

The upsurge of electronic consumer products is expected to
be accompanied by increased factory employment. as new
plants open to supply the growing market. as well as by a
corresponding expansion in retail and service operations
throughout the United States, according to EIA.

Tuner Company Formed

An agreement has been reached between Electro-Netic Steel
and Industrial Electronic Hardware Corp. to form a new
company, Electro-Netic Products Corporation, which will pur-
chase the present VHF Tuner Division of Electro-Netic Steel
and the UHF Tuner Division of Raypar Electronics. Inc., a
wholly-owned subsidiary of Industrial Electronic Hardware
Corp.

The new company will produce and sell a complete line of
TV tuners for black-and-white color sets.

New Labs

Hewlett-Packard Company has announced the consolida-
tion of its advanced research and development activities into
a new organization known as HP Laboratories.

Located in Stanford Industrial Park. the new organization
is engaged in several advanced research activities.

HP now has 16 product divisions, each with its own line
of instruments and supported by its own product-development
group.

Experience

for Sale.....45¢

Sure seems we started something!

Yes; over ten years ago, when we started
overhauling tuners (all makes and models ),
we set a price of $9.95 for this service.

Apparently there are those who would like
to imitate our achievement—and for 45¢
less.

Maybe the special skills, special equipment
and downright old fashioned experience
we built up during these past years are
worth that little extra—You be the judge.

Remember; 45¢ buys you more than a
quarter of a million man/hours of expe-
rience, plus true devotion to our business
.« . our only business . . . overhauling
your television tuners the best way we
know how. And in over ten years we
sure know how!

Castle — The Pioneer of TV tuner overhauling
Not the cheapest — just the best.

For complete tun-
er overhaul we still
charge only $9.95,
This includes all
labor and parts;
except tubes and
transistors, which
are charged extra
at low net prices.

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days

UV combination tuner must be single chassis type; dismantie

tandem UHF and VHF tuners and send in the defective unit
only

Lxact Replacements are available for tuners unfit for over
haul. As low as $12.95 exchange. (Replacements are new or
rebuilt)

CASTLE

TV TUNER SERVICE, INC.

MAIN PLANT: 5701 N. Western Ave., Chicago 45, lllinois
EAST: 4190 Vernon Blvd,, Long Isfand City 1, M.Y.
CANADA: 136 Main Street Toronte 13, Ontario

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

May, 1966/PF REPOPTER

o S—p— pe

17



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

BUSS Space Saver

Panel Mounted Fuseholders

F}xseholder only 1% inches long, extends just *4 inch
behind front of panel Takes Y4 x 1% inch fuses. Holder
rated at 15 ampere for any voltage up to 250.

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

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

Write for BUSS Bulletin SFH-10

vsist onv IBUTSS
QUALITY

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

BRBUSS: The Com

A primary objective of HP Laboratories s to provide these
groups with a reservoir of advanced scientific knowledge and
techniques.

When appropriate, HP Laboratories also will make its re-
search capabilities available to outside agenceis

5.5 Million Color TV Receivers Forecast For 1966

The Radio Corporation of America raised its forecast of
1966 industry color television receiver sales by one million
sets to a total of 5.5 million units, reflecting increases in both
consumer demand and production capacity.

The new estimate, double last year’s sales total, will result
in retail sales of nearly $3 billion, thus equaling for the first
time the total consumer dollar volume of all other home en-
tertainment products, according to Raymond W. Saxon, Vice
President, RCA Victor Home Instruments Division.

Citing as an example of the speed with which the industry
is building new facilities to meet the booming consumer
demand, Mr. Saxon said their new television receiver plant in
Memphis, Tenn., is expected to start turning out black-and-
white receivers in May. fewer than five months from the
start of construction. The $20 million Memphis facility will
free space at RCA’s Bloomington, Ind.. plant for more color
production.

“Color television has stimulated the economy to such a
degree that we now foresee a total consumer electronics
industry dollar volume of more than $6 billion this year,” Mr.
Saxon said. “This will be nearly twice the dollar volume of the
entire home instruments industry as recently as 1964.”

“Even with the revised production estimates, the snow-
balling consumer demand for color sets will continue to out-
strip industry manufacturing capacities for some time to
come.”

The new Memphis TV receiver plant, which eventually
will manufacture color as well as black-and-white sets, is
part of a $65.6 million expansion program. The first phase

18 PF REPORTER/May, 1966

of that program, a $13.3 million expansion of existing plants
in Bloomington and Indianapolis announced last June, is now
nearing completion.

Mr. Saxon said industry color sales for the first eight weeks
of 1966 are running 69 percent ahead of last year’s rate. This
rate is expected to climb as more sets become available
through industry’s new production facilities.

Supporting his optimistic outlook, RCA estimates place the
average expenditure per household for home entertainment
products at $101 in 1966, compared with $61 per household
two years ago.

Sylvania Electric Products Inc. announced it is building a
multimillion-dollar facility on a 125-acre site in Smithfield.
N. C, to increase production space for color television sets
and other electronic entertainment products.

Gene K. Beare, President of Sylvania, said construction
would begin immediately on a 221,000-square-foot initial
unit of the plant, and that the company will “substantially in-
crease its output of color television sets in 1966 over 1965.
This will be made possible partially by the transfer of stereo
and radio production from the 430,000-square-foot Batavia
plant to Smithfield to make room for increased color and
black-and-white TV production at Batavia.”

Westinghouse Electric Corporation has already completed
major phases of a multimillion-dollar expansion program that
will quadruple its color television manufacturing capacity by
the third quarter of this year.

The program is based on an extensive expansion at the TV-
Radio Division, Metuchen, N. J., coupled with the start-up of
color TV tube production at the Electronic Tube Division,
Elmira, N.Y. This tube production will cover part of the
Company’s requirement.

Full production is expected to be achieved late this sum-
mer. Over the long term, the TV-Radio division will have a
potential capacity of nearly 500,000 sets a year with the
facilities that will be in operation this summer.

GMW FUSE
and HWA
FUSEHOLDER

BUSS
SUB-MINIATURE

FUSEHOLDER COMBINATION

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

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

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

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

Write for BUSS Bulletin SFB

ivsist on IRE'SS
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BUSSMANN MFG. DIVISION, McGraw- Edison Co., ST. LOUIS, MO. 63107
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BLOCKS
for
BUSS
FUSES

TYPES AVAILABLE
FOR ALL
APPLICATIONS

Single pole, multiple pole, small base, full base, molded
base, lamimated base, porcelain base for fuses from Y% x 5%
inches up. Also signal type fuse blocks and special blocks of
all types.

Tell us what you need or. ..
Write for BUSS Bulletin SFB

INSIST ON

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

Zenith Radio Corporation announced plans for a new
$3,000,000 manufacturing facility to be built in Sioux City,
Towa, by its subsidiary, the Wincharger Corporation.

The new Wincharger plant will total some 220,000 square
feet for manufacturing, engineering, and general offices.

The new plant will permit Wincharger to increase produc-
tion of Zenith radio receivers, and enable them to begin
production of electronic components for Zenith consumer
products,

Wincharger originally produced wind-driven generators
(“Winchargers”) that were a familiar sight on American farms
30 years ago. Because of declining demand as a result of
Rural Electrification, production ended in 1958.

$3,000,000

Setchell-Carlson, Inc., 32-year-old manufacturer of home-
entertainment and communications equipment, has signed a
purchase agreement for sale of all of the company’s outstand-
ing stock to Marquette Corporation of Minneapolis for
$3,000,000 in cash and notes.

Marquette, principally a manufacturer of battery chargers,
welders and diagnostic engine analyzing equipment and a
marketer of private brand major appliances, entered the en-
tertainment field for the first time in 1965 with the intro-
duction of a line of stereo and stereo-TV combination units
manufactured by Setchell-Carlson.

Among Setchell-Carlson’s contributions to electronic en-
tertainment were the industry’s first practical automobile
radio, top-tuning television receivers, and a system to elimi-
nate high current surges during the initial warm-up of a tele-
vision picture tube, thus prolonging the life of the tube.

Acquires Dayton School

Howard W. Sams & Co., Inc., announced the acquisition
of Acme Institute of Technology, Inc., Dayton, Ohio, by

exchange of stock with Acme’s shareholders.

Howard W. Sams, Chairman, commenting on this latest
expansion move, stated, “This is our third technical school
acquisition, the second within nine months. Negotiations with
other schools are currently underway.”

Present STI Centers are at peak enrollment with 1050
resident students at Indianapolis, 357 at Evansville, and 350
in Dayton by this Fall.

Sams also announced the introduction of a Home-Study
Program in Electronics.

Move To Maryland

Polytronics Laboratories, Inc., a subsidiary of Vitro Corpo-
ration of America, will move to a new location adjacent to
the Vitro Electronics Division’s facility in Silver Spring, Mary-
land. The new location will give Polytronics access to the
fabrication and assembly facilities contained at Vitro FElec-
tronics, enabling them to draw on the research, technical, and
other staff facilities of the parent company when required.

Chip Production Up

To meet growing demand for integrated Circuits, Raytheon
Company will expand production at Mountain View, Calif.
and establish a new integrated-circuit production facility at
Santa Ana, Calif.

The new integrated-circuit facility at Santa Ana will be in
a 20,000-square-foot area of the Raytheon Computer Opera-
tion plant. This facility is expected to be operational early
this summer. Some 200 persons now working on transistor
assembly at Mountain View are also being trained for inte-
grated-circuit work. A

. Fuseholders of Unquestioned High Quality

(C—80 quick-acting

Ll

“Quick-Acting” fuses for protection of
sensitive instruments or delicate appara-
tus;—or normal acting fuses for protec-
tion where circuit is not subject to
current transients or surges.

INSIST ON

BUSSMANN MFG. DIVISION, McGraw- Edison Co,, ST. LOUIS, MO. 63107

Circle 9 on literature card
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by Allan F. Kinckiner

Keyed AGC is one of the most
poorly understood circuits employed
in TV receivers. It shouldn’t be! Not
only is the means by which the nega-
tive voltage develops less complica-
ted than that in simple, peak, or
supplemented AGC, but the method
of controlling the magnitude of
developed voltage is far less com-
plex than that used in amplified
AGC. By employing several analo-
gies, circuit operation can be so
simply explained that virtually
every TV technician can under-
stand it.

Analogy No. 1: Every TV tech-
nician is familiar with the circuit in
Fig. 1A. It is the first stage of a half-
wave voltage doubler used to sup-
ply B+ in many rececivers. Even
technicians not familiar with this
rectifier circuit are aware of certain
conditions normal to it; the circuit
as shown will produce DC voltage at
point A, but if X1 were removed
(or open) no DC voltage would be
measured at point A, If X1 were re-
versed, as in Fig. 1B, the DC volt-
age would also be reversed, now
being negative (assume Cl is a non-
polarized unit rather than the polar-
ized electrolytic usually employed).
If X1 in Fig. 1B is replaced by a
vacuum tube, as in Fig. 1C, a nega-
tive voltage will be developed on the
plate just as a negative voltage was
developed on the anode of XI. If
we change the type of voltage fed
through capacitor Cl, a negative
voltage will still be produced on the
plate of V1, although the amplitude
will vary according to the make-up
of the signal or voltage applied to
C1. The value of C1 should also be
changed as the frequency of the sig-
nal applied is changed. With the cir-

KEYED-AGC

Find your way through these gain-control circuits

cuit in Fig. 1A operating at 60 Hz,
Cl must be over 100 mfd for effi-
cient operation. With the circuit in
Fig. 1C used as a simulated keyed
AGC stage fed by a high-frequency
narrow pulse, little increase in DC
plate voltage can be realized by in-
creasing the value of Cl above .001
mfd. However, a sharp decrease in
the value of Cl below .001 mfd will
cause a proportional drop in the DC
plate voltage.

A more theoretical analysis of
these circuits indicates that the DC
voltage is the result of the charge
retained by CIl. But a technician
does not concern himself with this
facet of operation of the keyed AGC
stage, any more than he concerns
himself with this facet of operation
in the rectifier circuits. In summary,
the analogy used with Figs. 1B and
1C answers the question, “Where
does the minus voltage come from
on the plate of a keyed AGC tube?”

The second most common ques-
tion concerning keyed AGC is,
“How is the amount of AGC voltage
controlled?” There is no ready-made
analogy to answer this question, but
one can be manufactured.

Anaolgy No. 2: 1f the lead to
ground in Fig. 1A, or preferably
1B, is opened and a variable resistor
inserted, as is Rl in Fig. 2A, the
magnitude of DC voltage developed
will vary inversely with resistance.
At higher values of RI, lower DC
voltages will be produced; at lower
values, higher DC voltages will re-
sult. Likewise, if the cathode return
lead of V1 in Fig. 1C is opened and
a variable resistor inserted, as is R2
in Fig. 2B, the DC plate voltage will
also vary inversely with resistance.
Increasing the resistance of R2 will

I = o IL - 0 1L = o
|4} LA ] LA
& OINT A
@ POINT @ POEN AC INPUT
) 1 T
(A Rectified posilive {B) Rectified negative () Vecuum-tube
vialtage vl lape rectifier
Fig. 1. Analogy of keyed AGC tube.
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produce a lower DC voltage at the
plate of VI; decreasing R2 will pro-
duce maximum DC voltage. It is no
secret that introducing R2 into the
circuit merely biases the tube. How-
ever, by showing that the similar use
of a resistor in a diode circuit pro-
duces the same result, it becomes
obvious that the conductance or in-
ternal resistance of the tube can also
be controlled. The important thing
is, however, that the magnitude of
AGC voltage on the plate of any
keyed AGC tube is determined by
the amount of grid-to-cathode bias.

Control Circuits

Bias for controlling a keyed AGC
tube is obtained from other receiver
stages; most frequently a video am-
plifier is used. A typical early (and
still very common) design is shown
in Fig. 3. Here's how it operates:
Under no-signal conditions, the
cathode resistors R1 and R45 sole-
ly determine bias for V8 and set its
plate current at approximately 10
ma. This plate current produces a
drop of about 50 volts across R46,
producing about 110 volts on the
plate and also at the top of R46.
This 110 volts is applied through
isolation resistor R48 to the grid of
V9, the AGC tube. With 110 volts
on its grid and 160 volts on its cath-
ode, V9 is so highly biased it does
not conduct; no AGC voltage will
be developed from the pulses applied
to its plate.

Under signal conditions, the video
detected by V7 consists of negative
DC components at levels relative to
the composite signal levels. These
negative DC components form the
grid signal of V8. Being of negative
polarity and direct coupled to the
grid, they decrease the plate current
and reduce the voltage drop across
R46. The resulting higher voltage at
the plate end of R46 also places a
higher voltage on the grid of V9; the
bias applied to V9 is reduced, caus-
ing it to conduct and devolp a nega-
tive AGC voltage (from pulses ap-
plied to its plate) in direct propor-
tion to the bias.

The presence of a high DC poten-
tial on the cathode of the keyed




AGC tube is one of the major disad-
vantages of the circuit in Fig. 3. In
many cases it necessitates the use of
an ungrounded filament source con-
nected to a B+ source to reduce the
possibility of cathode - to - heater
breakdown in the tube. Although
many recent designs use circuits em-
ploying high DC voltages applied to
the keyed AGC cathode, in most
cases the tubes used have cathode-
to-heater insulation capable of with-
standing high DC voltage differ-
ences. Some manufacturers prefer,
however, to use circuits in which the
cathode operates at a reasonably low
DC potential.

The circuit shown in Fig. 4 is a
typical application in which the
keyed AGC tube operates with a low
DC potential on its cathode. The
cathode voltage is adjustable from
zero to a maximum of 65 volts. The
voltage present at the plate end of
R26, the video-amplifier load resis-
tor, is coupled to the grid of V4B
through a voltage divider network
consisting of R60 and R61. Thus,
the grid voltage will vary exactly as
it did in Fig. 3, causing the AGC
tube to conduct and develop AGC
voltage in proportion to the strength
of the received signal.

The circuit shown in Fig. 5 oper-
ates the cathode at ground potential
to prevent cathode-to-heater break-
down. The conduction of the AGC
tube is controlled by applying to its
grid a negative voltage that is pro-
portional to the negative potential
present on the grid of the horizontal
output. This negative voltage is fed
to the AGC grid through voltage di-
viders R9 and R56 and opposes a
positive voltage from the video-am-

Fig. 3. Source of AGC tube bias.

plifier plate circuit applied through
resistor R54.

A variation of the basic design is
shown in Fig. 6. Operation is identi-
cal to that of the basic design with
one exception. V6B is in the DC sig-
nal path between the video ampli-
fier and the keyed AGC tube. V6
has two functions; it operates as a
horizontal sync separator with sync
pulses taken off at its plate. It also
operates as a buffer between the vid-
eo-amplifier plate and the grid of the
keyed AGC stage. In the latter func-
tion, V6B operates as a cathode fol-
lower and any voltage variation at
its grid produces a similar variation
at the cathode. Therefore, the cath-
ode voltage of V6B varies in step
with the DC potential on the grid
of the video amplifier. Since a por-
tion of the cathode voltage of V6B
is directly coupled through R7 and
R49 to control conduction of VB,
AGC voltage will be developed in
proportion to signal strength.

This circuit also has its share of
cathode-to-heater shorts, this time
in V6B. When a short occurs, it al-
ways results in a change in the re-
sistance of R73. Thus, when a tube
corresponding to V6B in these cir-
cuits is found to have a cathode-to-
heater short, repair cannot be con-
sidered complete unless R73 or its
equivalent is checked, even though
replacing the shorted tube restores
receiver operation.

Troubles

There are three distinct types of
troubles common to keyed AGC sys-
tems: (1) Troubles due to poor fil-
tering of the control voltage. (2)
Troubles associated with incorrect
distribution of the control voltage.
(3) Troubles connected with incor-
rect levels of AC voltage. We will
discuss only the third type.

In Fig. 7, a series of photos show
the effects of incorrect AGC volt-
ages. Fig. 7A is the result of ex-
tremely excessive AGC, Fig. 7B
shows more than normal AGC, and
Fig. 7C shows the absence of AGC.
This range of various AGC voltage
levels can be simulated in some sets
by varying the AGC control. In
many sets, however, the range of the
AGC control is not this great. Actu-
ally, the more the contrast can be
overloaded by adjustment of an

1t 2
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(B) Yacuum Tube
Fig. 2. Control of rectified voltage.

AGC control, the greater is the gain
of the signal stages. If the more se-
vere conditions (negative picture or
whiteout) cannot be attained in
some sets, a weak tube in the RF,
IF, or video amplifier is indicated.

Because keyed AGC systems in-
volve other stages in the receiver and
depend upon the horizontal-deflec-
tion system, an AGC defect can
produce abnormal operation in the
associated stages. It is more prob-
able that a defect in any of these
stages will produce AGC troubles.
The video amplifier is the stage most
often responsible for improper oper-
ation of a keyed AGC circuit. Many
AGC troubles would more accurate-
ly be called video-amplifier trouble
if it were not true that it is easier
to recognize abnormal AGC volt-
ages than abnormal voltages on a
video-amplifier stage.

Many cases of an open series-
peaking coils, corresponding to 1.21
in Fig. 3, produce a dead, blanked-

Fig. 4. Source of cathode voltage.
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Fig. 5. Circuit with grounded cathode.

out raster identical to the condition
caused by an excessively overbiased
IF section. When a VTVM indicates
about — 50 volts on the AGC line,
it is accepted as further proof of
AGC trouble. But with additional
checking, it will be found that the
video-amplifier plate has zero volts
while the plate end of the video-am-
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(B) More than normal voltage

(C) Absence of AGC voltage
Fig. 7. Visual AGC symptoms.
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plifier load resistor has as much volt-
age as is found at the B+ end. Fur-
thermore, it will be found that both
the grid and the cathode of the
keyed AGC tube have identical volt-
ages, thereby producing maximum
conduction and maximum AGC
voltage.

Just as common is the condition
in which the contrast control, con-
nected similarly to R1 of Fig. 3,
opens. Symptoms are exactly like the
preceding case; a blanked-out dead
raster and excessive AGC voltage.
Here again the excessive AGC is
likely to be discovered before the
open contrast control is pinpointed
as being the trouble source.

Considering this last condition, a
fairly recent circuit uses this princi-
ple in its motor-tuned channel-selec-
tor version (Fig. 8). While the sta-
tion selector is in motion, the cath-
ode of the video amplifier is un-
grounded, muting sound and pro-
ducing a blanked-out raster, because
the AGC supplies excessive AGC to
the IF and RF stages. When the se-
lector stops on a station, the video
cathode returns to ground, restoring
normal AGC to IF and RF stages,
and producing normal picture and
sound.

SWITCH OPENS
DURING MOTOR
TUNING

B+

KEYER
GRID

Fig. 8. Cathode lead opened during
automatic tuning.

Fig. 6. Use of buffer and amplifier.

One case of washed-out contrast
with poor sync looked suspiciously
like an AGC defect, and suspicions
were stronger after it was found that
the AGC voltage was about twice its
normal value. When voltages on the
AGC tube seemed about right for
the amount of AGC voltage devel-
oped, the signals to the video ampli-
fier were scoped. At the output of
the video detector, point A in Fig.
9, excessive signal levels with
clipped sync were found. But at the
grid of the video amplifier, point B,
the scope showed the same signals
greatly diminished. An ohmmeter
was used in the circuit to check L23
and R36. After the meter showed
these components were good, V6
was replaced, eliminating the trou-
ble. Obviously the control grid of
V6 had some unusual characteristic,
and if the picture had been merely
washed out without the clipping it
would have been suspected more
quickly.

In addition to troubles originating
from defects in the stage preceding
and controlling the keyed AGC
stage, which invariably produce in-
correct bias on the keyed AGC
tube, other AGC troubles are caused
by the other voltage parameters of
the AGC tube.

® Please turn to page 57
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The Locus of the

I walked into my Little Buddy’s
shop one afternoon, and right away
he yelled, “Hey! I got one for you!
It'll make a dandy article!” People
are good to me, always bringing me
things for material. (Actually, I get
enough dogs in my own joint, but
no matter.) Anyway, this was an
Admiral 25H6 color chassis, and it
had about the worst defocused pic-
ture I'd ever seen; nothing but great
white blobs of light. Since they did
move, you could tell they were parts
of a picture, but that’s all.

“0.K.,” I said, in my best ‘Visit-
ing Hot-Shot™ voice. “Check the
focus rectifier tube.”

“Did. It’s O.K.”

“Substitute a new one?”

“Yep. No difference.” (End of
Diagnosis No. 1. It was only a little
Tentative Diagnosis anyhow. Now
for No. 2.)

“How about the focus control?”

“Makes no difference at all.” (Di-
agnosis No. |1 woke up, stirred, and
waved for No. 2 to take over.)

“Well! Maybe it's open. How's
the focus voltage?”

“Dunno. Didn’t check it.”

“Let’s see. Gimme that meter.
Aaah—pin 9 on this tube, isn’t it?”

“Yeah. This is a 25FJP22.”

I check on pin 9. Hmm. Nothing.
We looked at one another, and Diag-
nosis No. 2 sat up and smiled hearti-
ly, feeling better all the time.

“Well, well. How’s the high volt-
age?” This was on general principles;
at this time I didn’t think there was
anything wrong with it. After all,
I could see some fairly bright blobs
on the screen.

“Didn’t check it yet.”

“Let’s. Hand me that HV probe,
huh?”

He had the doghouse open, so 1
touched the probe to the 3A3 socket-

-
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The ""Visiting Hot Shot'’ remembers
some basic principles.

by Jack Darr

cup. “Hey! Look at this! 15,000
volts.”

“Well, that’s good.” said LB.

“Good? Whoa! This is a color set!
How about getting it back up to
25,000 volts where it belongs?”

“Oh. I forgot.”

“Well, stop forgetting. How about
the regulator current? And the regu-
lator tube?” (Diagnosis No. 2 sighed
and sat down again. Diagnosis No.
3 got up, stretched and got ready to
take over.)

“Pull the cap off that 6BK4, and
turn the set on,” I said, holding the
HYV probe where it was. He reached
for the tube cap, hit the HV lead,
used some simply shocking language,
and finally managed to get the 6BK4
plate disconnected. He sat back on
his heels and looked at me.” “Hey,
y’ know what? [ just remembered.
When [ turn this thing on, a picture
comes on, just for a couple of sec-
onds, then it goes all fuzzy like that!™

“Well, turn it on now and let’s
see what happens.”

He did. The tubes warmed up,
and sure enough, a fairly good,

slightly green picture came on. Then
“Zap! Zap! Zap!” Big fat blue sparks
shot back and forth everywhere in
and around the flyback. We both
grabbed at the cheater cord, and

finally got it pulled out. In the midst.

of the melee, I noticed that the HV
meter had slapped against the peg
at 30,000 volts. (Diagnosis No. 3
brightened up and appeared to gain
weight.)

We looked at one another. “Well,
that takes care of the high voltage,”
I said. “Looks like that’'s high
enough! OK, unhook the cathode of
the 6BK4.” He picked up the solder-
ing iron and unhooked the yellow
wire. We clipped the meter in the
circuit, set on the l.2-ma scale.
( Diagnosis No. 3 tapped me on the
shoulder and reminded me about

vacuum tubes and their grid bias un-.

der certain conditions. So | reached
over and set the meter up to the
12-ma scale, just in case. Of course,
it was his meter, but 1 could never
stand to see a grown man cry.)
After clearing a good solid ground
where one of the alligator clips had
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slipped and replacing the 6BK4 plate
cap, we turned it on again. Oh, ho!
Sure enough, the picture did come
on for about 2 seconds, then went
fuzzy. When it did, the 6BK4 plate
current rose gently to about 3.0 ma!

“Turn the HV adjust control,” I
said. He did. Nothing happened. Di-
agnosis No. 3 thickened a little
around the waistline. “Well, well,
Turn it off and let’s look underneath
this thing.”

He did this, and we located the
bias resistors, a pair of one-watt 1.5-
meg types on a terminal strip. “OK.
Check ’em,” 1 said, handing him the
meter leads. “One of ’em ought to
be open, or away off-value, or some-
thing.” Diagnosis No. 3 nodded and
smiled happily.

“0.K.,” he said, turning the VOM
to “Ohms X 100.” “Hey R143 is
open!”

“Good!” I said happily. Diagnosis
No. 3 beamed approvingly over our
shoulders. “Now check R144 just
for luck.”

He did. “Reads about a half-
meg.”

“Well, well. OK, pull ’em loose
and let’s see about putting in some
that will be a little bit closer to the
schematic value, huh? That’s it. The
bias is so far off that the regulator
tube is pulling the HV way down.”
Diagnosis No. 3 patted me on the
head.

He unhooked the junction of the
two resistors. I handed him the
meter probes again, and said “Let’s
check ’em again just to make sure
we didn’t have any parallel paths in
there.” Actually, I couldn’t think of
any in that circuit, but I felt like
being sure. He touched the prods to
the resistor, and then stood there
with a very funny look on his face.
“It’s OK! Reads exactly 1.5 megs!”

“What? Are you sure?”

“Try it yourself,” handing me the
prods. I got down on the prayer
bones and did. Sure enough, R143
now read a solid 1.5 meg, right on
the nose. So did R144. Diagnosis
No. 3 looked a bit sheepish.

“Check the ohmmeter!” I said, in
desperation. He gave me a nasty
grin, and handed me a 1% one-meg
resistor I'd given him some time
ago just for this purpose. I checked
it, and sure enough, it was one meg
right on the nose. Hmmm. The Visit-
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ing Hot-Shot looked pretty bad at
the moment. So, just to have some-
thing to do, I checked the resistors
again. Oh, oh. “Hey! Now look.
This reads completely open!”

“You got a bad connection,” he
said.

“Nope, look at it. Tight and firm.
Now, let’s try the other one.” 1
moved the prods, and gulped; it
read 1.5 meg. Back to the first one,
which now also read 1.5 meg. Light
dawned; T shorted the meter prods,
and grinned. “Look, Maw—no con-
tinuity!”

When I wiggled the meter leads
the reading ‘came and went!” Investi-
gation showed that not one but both
test leads were broken inside the
insulation! After some pungent com-
ments, we pulled the wires out,
trimmed them back and resoldered
them. Now, back to work.

Both resistors read 1.5 meg-
ohms, just as before. Diagnosis No.
3 gulped, and got a lot thinner and
sort of airy-looking; in fact, you
could see right through it in places.
To look busy, I checked on the ter-
minal board where the resistors had
been hooked. There wasn’t anything
there but C95, a little ceramic ca-
pacitor with a piece of fishpaper on
its leads. All of a sudden, Diagnosis
No. 3 jumped up, and hit me smartly
on the top of the head. I was getting
a low reading from both ends of the
thing! As it was now (cathode lead
open, and all resistors taken loose)
I shouldn't be getting any resistance
readings!

Little Buddy looked at me inquir-
ingly, as if he wanted to know why
I had that funny look on my face.
Pulling my diagonals out of my
pocket, 1 haggled off the ends of the
leads and took the capacitor com-
pletely out. Now, there wasn’t any
resistance at all on the terminal
board!

Hooking the ohmmeter leads
across C95, it turned out to be an
RC network consisting of a capaci-
tor in parallel with about a 5,000-
ohm resistor! Since the schematic
showed it differently, 1 felt better,
and Diagnosis No. 3 was looking
positively smug.

“Got a double-0-3 ceramic?” 1
asked.

“Sure,” he said, scrabbling in a
drawer. “Here.” T stuck the resistors

back in place, then put the bit of
fishpaper on the new capacitor leads.
(This was put on there to space the
leads so that they'd work as a spark
gap in case of catastrophe.) Solder-
ing it in place, 1 got up off my knees,
painfully.

Turning the chassis down, we
hooked the meter into the 6BK4
cathode again, leaving it on 12-ma
scale just for luck. I sneered at Diag-
nosis No. 3, which was looking most
insufferably smug, crossed my fin-
gers behind my back, and turned
the thing on.

The meter came up to about 2.0
ma as a fairly well focused raster and
picture came on. Setting the HV ad-
just, we got just a bit over 1.0 ma
for an average raster, and the HV
now sat nicely at about 24,000 volts.
Diagnosis No. 3 chortled happily in
my ear. LB said, “Hey! That looks
more like it! Thanks a lot!”

“Nothing to it,” I said, in my most
obnoxious ‘nothing that any good
high-grade genius couldn’t have
done’ voice. I left, with Diagnosis
No. 3 trailing after me, burbling in
glee and ignoring my mental plea to
‘Aw, shut up, willya?’

The moral to this story: make
up a diagnosis on each job, based
on the observed conditions (Notice
I didn’t say ‘observed facts’? There
aren’t any facts at this stage of the
game; not until you have made some
tests.) Diagnosis No. 1, of course,
was a bad focus rectifier tube. No.
2 was trouble in the focus circuitry,
but it didn’t last long after we found
that taking the HV regulator tube
out of the circuit brought back the
high voltage with a bang (literally).
So, No. 3 was the HV regulator
drawing too much current and over-
loading the output. By upsetting the
proportions between HV and focus
voltage, we got the badly defocused
raster. The first suspect was the bias
resistors. This was complicated by
the test leads being intermittent.
Which, by the way, was the reason
that we read no voltage on the focus
connection on our first test.

So, check your diagnosis as you
go, being ready to change them at
any time the facts don’t support
them. Also, make a habit of check-
ing your test equipment, to be sure
that it isn’t bad, instead of the set!
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Have you ever had a color re-
ceiver screen change to a green or
red color just five minutes before the
set was to be delivered? You can bet
that we have. So we like to fire up
all of our new color sets for at least
cight hours before delivery, though
sometimes this plan doesnt work
out. We also try to let a repaired set
run for several hours before it is re-
turned to the customer’s home.

One new color set we recently
worked on had a nice green cast to
the black-and-white picture. Just
about pea green. The back was taken
off and a new R-Y amplifier tube
inserted. We knew that the red was
missing from the picture, so if it was
tube trouble, the R-Y amplifier or
X demodulator tube was at fault.
We thought we were in luck as the
original black - and - white picture
popped in place.

The picture stayed white for about
ten minutes and then turned to red.
So we changed the G-Y and B-Y
amplifier tubes, and the picture
seemed to be good again.

At this moment a color broadcast
was on the air so we switched to the
focal color station. The picture was
predominantly blue and green with
very little red, if any. Once in a while
a light trace of red could be noticed
with the tint control turned counter-
clockwise.

REPAIRING THE X-Y-Z

color circuits

Typical troubles that can occur in

these critical circuits.

by Homer L. Davidson

It looked like the chassis would
have to be pulled, but first a voltage
check was made. We remembered
when a CTCY chassis gave us this
trouble. Then the coupling capaci-
tors from the plates of the X and Z
demodulators to the output amplifier
grid circuits had either shorted or
had a high leakage. So the VIVM
was placed on the grid of the R-Y
amplifier of this new set, and sure

enough, a B+ voltage of 205 volts
was present. The voltage at this
point should be — 1.5 volts with no
signal.

All three .01 mfd coupling ca-
pacitors to the grids of the R-Y,
B-Y, and G-Y amplifiers were re-
placed. Although this set was brand
new, we couldn’t risk this trouble
recurring on a demonstration in the
customer’s home. The lack of red in
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Fig. 1. RCA CTC17 circuit with most troublesome parts indicated.
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the color program was due to a
burned plate-load resistor, R202, in
the X demodulator stage. The circuit
is shown in Fig. 1. A heavy current
had flowed through the resistor and
the shorted coupling capacitor C143.
As a result, there was no amplifica-
tion in the X demodulator circuit
and very little red on the screen.

The Black-and-White Picture

Let us take a new color set and
actually see what happens when a
few tubes are pulled in the XYZ cir-
cuits. Look at Fig. 1 and follow
along. Disable the R-Y amplifier,
V20B, by shorting the grid to the
cathode. The screen turns cyan or
bluish green. Put the R-Y amplifier
back in operation and disable the
B-Y amplifier tube, V20A. Of
course, the blue is missing and the
screen is close to chartreuse.

Now pull out the X demodulator
then the Z demodulator tube, both
type 6GY6. You will notice that the
demodulator tubes affect only the
color picture, not the black and
white. This is good to remember
when working on the XYZ stages.

The black-and-white picture may
be upset by tubes, shorted capacitors
or changing value of resistors in the
R-Y, G-Y and B-Y circuits. Shorted
or open elements in the color picture
tube should also change the color of
the black-and-white picture. When
the color picture tube ages a few
years, the black-and-white picture
can change when the set is first
turned on. This is due to one or
more guns not coming up to full
brightness when the set is cold. After
the set warms up, the black-and-

Z DEMODULATOR
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Fig. 2. Admiral 24E2 Z demodulator circuit.
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white picture may not be too bad.
A good color picture tube tester can
be used to check the condition of
the picture tube. If one of the guns
is intermittent, generally a few light
taps on the end of the picture tube
cap will change the black-and-white
picture,

Illustrative Cases

In an Admiral 24E2 color chassis
there was very little blue in the color
picture. The black-and-white picture
was fairly good. So we pulled the Z
demodulator tube, Fig. 2, and in-
serted a new one. Still there was no
blue in the color picture. We checked
the old 6GY6 demodulator tube and
found it badly shorted. Just in case
the new 6GY6 was defective, an-
other was inserted in its place. Still
no blue. R178, a 6,200-ohm resistor,
had gotten quite warm and had de-
creased to 1000 ohms. Undoubtedly,
when the 6GY6 had shorted, the
increased current burned the plate-
load resistor.

An RCA CTCI10 chassis came in
the shop with a completely red
screen. Both grid coupling capacitors
on the R-Y, B-Y amplifiers were
shorted and the common cathode
bias resistor was burned. The trouble
cleared up when the R-Y, B-Y amp
tube was replaced along with the
defective parts. In the newer TV
color chassis the common cathode
resistor of the R-Y, G-Y, and B-Y
amplifiers is a 3-watt type. Gener-
ally, this resistor will hold its value
even if the grid capacitors do leak
or short. Most newer color receivers
have disc ceramic coupling capaci-
tors as originals. These do not break

3 ¥ AMP

V2 &6GU7

down as easily as molded ones.

In a brand new RCA CTC16XL
chassis, the screen would become
extremely red like an overdriven pic-
ture. This reddish color would still
be in the picture when the tint con-
trol was turned to the extreme end
of rotation. Another serviceman had
changed the coupling capacitors and
plate-load resistors in the X and Z
demodulator circuits. We checked all
previous wiring and parts replace-
ments and everything seemed to be
in place.

The capacitors, plate-load resis-
tors, and X and Z tubes were all
brand new. After voltage and resist-
ance checks were made, we found
the problem to be the cathode re-
sistor of the X demodulator. This
was supposed to be 150 ohms, but
had decreased to 15 ohms. Replac-
ing this cathode resistor returned the
set to normal operation,

In Fig. 1, the XYZ circuits of a
RCA CTCI7 color chassis are
shown with the most troublesome
parts indicated. Good tube testers,
VTVMs, and scopes are a must
when servicing these circuits. When
there is a loss of one color or a
weak color, the scope will easily
isolate the defective stage.

Color-Fidelity Circuits

In some of the newer color TV
receivers a color-fidelity control has
been installed to change the tint of
the black-and-white picture. In many
of these new receivers, the color-
fidelity control is a potentiometer on
the front of the TV receiver, while
others use a switch to change the
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TUBE and TRANSISTOR DATA

3AV2

High-Voltage Rectifier
Fil.—3.15V @ 0.35A

PIV.—38KV @ 2.2ma

8ARI11
TV-IF Amplifiers
Fil.—8.4V @ 0.6A (11 sec)

8BAI11

Pentode—Sync Separator
Triode—Vertical Oscillator
Fil.—8.4V @ 0.45A (11 sec)

3BF2

High-Voltage Rectifier
Fil.—3.6V @ 0.225A

PIV.—35KV @ 2.2ma

12BF11
Pentode #1—Audio Output

Pentode #2—Audio Detector

Fil.—12.6V @ 0.6A (11 sec)

J _—

12G6Q

L ol 1 . 1m

2BJ2

High-Voltage Rectifier
Fil.—2.3V @ 0.3A
PIV.—20KV @ 1.0ma

6BK4B

High Voltage Regulator

Fil.—6.3V @ 0.2A

Higher plate dissipation than 6BK4A

14BL11

Pentode—Video Amplifier
Triodes—General Purpose
Fil.—14.2V @ 0.45A (11 sec)

6BN11
TV-IF Amplifiers
Fil.—6.3V @ 0.8A

14BR11

Pentode—Video Amplifier
Triodes—General Purpose
Fil.—14.2V @ 0.45A (11 sec)

]

12GC

12G1L
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6CH3

Damper

Fil.—6.3V @ 2.5A
PIV.—6KV @ 350ma

11BT11

Pentode—Video Amplifier
Triodes—General Purpose
Fil.—10.7V @ 0.6A (11 sec)

12GS

8BUM

General Purpose

Fil.—7.8V @ 0.6A (11 sec) 11FY7

Triode #1—Vertical Oscillator
Triode #2—Vertical Output
Fil.—11.0V @ 0.6A (11 sec)

12FP 12E0

4-10

5GS7
VHF Converter
Fil.—5.4V @ 0.45A

17BZ3

Damper

Fil.—16.8V @ 0.45A (11 sec)
PIV.—4.5KV @ 200ma

12FX 9GF

18GV8
Pentode—Vertical Output
Triode—Vertical Oscillator
Fil.—18.0V @ 0.3A

6CG3

Damper

Fil.—6.3V @ 1.8A
PV.—5KV @ 350ma

12FX 9LY
CATHODE-RAY TUBES
1 8 1 8
19ENP4A 7 v 19EUP4 7 v
Protection——tension band 2-6 [ Protection—tension band Z_Zﬂ_l
Deflection—114° 3—-—-.. Deflection—114° 6] ...
Filament—6.3V @ 0.45A (11 sec) 4——--- Filament—6.3V @ 0.6A (11 sec) 3—-—---
Grid 250V L Grid 2—400V 491 ..
=N N
8HR 8HR
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19EXP22
Protection—none
Deflection—90°
Filament-—6.3V @ 0.8A
Grid 2—400V
Rare-earth phosphor

19EYP22
Protection—bonded glass
Deflection—90°
Filament—6.3V @ 0.8A
Grid 2—400V

Rare-earth phosphor

19FEP4A

Protection—tension band
Deflection114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—30V

19FTP4

Protection—tension band
Deflection—114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—400V

21FZP4

Protection—tension band
Deflection—114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—400V
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8HR
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23EWP4A
Protection—tension band
Deflection—114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—400V

23FKP4

Protection—bonded glass
Deflection—94°

Filament—6.3V @ 0.6A (11 sec)
Grid 2—500V

23GKP4

Protection—filled rim
Deflection—92°

Filament—6.3V @ 0.6A (11 sec)
Grid 2—300V

23GRP4

Protection—filled rim
Deflection—92°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—300V

23GSP4

Protection—tension band
Deflection—110°
Filament—6.3V @ 0.6A (11 sec)
Grid 2—300V
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2SB75B
Audio Amplifier
PNP—Germanium

2SB77V
Horizontal Driver
PNP—Germanium

25B135
Audio Amplifier
PNP—Germanium

2SB171
Audio Amplifier
PNP—Germanium

2SB176
Audio Amplifier
PNP—Silicon
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DOT/KEY

DOT/KEY

TRANSISTORS

C

25B185
Audio Amplifier
PNP—Germanium

25B187
Audio Amplifier
PNP—Germanium

25B217
Audio Amplifier
PNP—Germanium

25B274V
Vertical Output
PNP—Germanium

25B365
Audio Amplifier

PNP—Germanium

C

DOT/KEY

(CASE)
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Modern FM stereo tuners employ
various devices to indicate that the
received signal is a stereo transmis-
sion. Neon bulbs, low-voltage AC
pilot lamps, and meters are used as
stereo-on indicators. Most of these
devices are activated by the 19kHz
pilot signal, which is a necessary
part of the detected stereo signal.
This article concerns the type of
stereo-on indicator circuits in which
a component failure will not effect
stereo separation.

One circuit of this type utilizes a
simple neon bulb and isolation net-
work placed across the 19kHz or
38kHz tuned circuit in the decoding
section of the receiver. The large AC

19KHZ

e

Repairing those troublesome indicators

by Jack Gamble

voltage across the parallel tuned tank
is more than sufficient to ignite the
bulb. Should the indicator fail to
ignite, troubleshooting would be con-
fined to the bulb or the resistive
isolation network, provided stereo
separation was not affected. Other
components could prevent the bulb
from igniting; however, they would
also affect stereo separation.

There is one other possible trou-
ble related to the neon bulb which
should not be ignored. The ignition
of the neon bulb can create noise.
Since the neon indicator is normally
mounted on the control panel, care
should be taken to ensure that the
leads to the bulb are not placed too
close to the preamplifier circuits or

38KHZ STEREO

AMP

INDICATOR
#49

AMP

IND AMP 220

Fig. 1 Schematic Magnavox R204 EP chassis.

in stereo-on indicators

function switch. Lead dress could
produce noise in one channel or
both. Of course this source of noise
would be present only when the in-
dicator showed stereo-on. This trou-
ble can be isolated by disconnecting
the neon bulb while the noise is
present.

The circuit shown in Fig. 1 is a
popular, solid-state indicating cir-
cuit, using a No. 49 lamp as the
stereo-on indicator. Transistor Q12
is employed as the 19kHz detector
and transistor Q13 is a DC indicat-
ing amplifier. The supply voltage for
both transistors is 6.3 VAC pro-
vided by a winding on the power
transformer which is also used for
the instrument pilot lamp. The 6.3
VAC is rectified by diode X10.

The desired result of the circuit
is to forward bias Q13 when a stereo

Fig. 2 Base waveform at Q2.
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signal is being received. Stated an-
other way, we want the base of Q13
to go less positive when the 19kHz
pilot signal appears across the sec-
ondary of T1.

During monaural reception, both
transistors offer high impedance
through their emitter/collector cir-
cuits, limiting current flow to a neg-
ligible value. The 19kHz signal ap-
plied to the base of Q12 will cause
current flow from emitter to collec-
tor through R67 to the power sup-
ply. The voltage drop across R67
causes the collector of Q12 to be
less positive. This change causes the
base of Q13 to become less positive,
forward biasing it. With forward
bias, the collector/emitter resistance
of Q13 is lowered. Current will flow
through the indicator lamp, resistor
R69, transistor Q13, to the power
supply.

Now for trouble analysis in this
circuit: Suppose the indicator does
not show stereo-on. and stereo sep-
aration is normal. Check the DC
amplifier (Q13) portion of the cir-
cuit. An open component in the cur-
rent path of the indicator lamp
would prevent its working. The in-
dicator lamp itself could be at fault;
also resistor R69, transistor Q13, di-
ode X 10, or coil L21.

Here is a quick way of checking
all components in the amplifier cir-
cuit: As you recall from our pre-
vious discussion, a decrease in col-
lector/emitter resistance of Q12 for-
ward biases Q13. We can simulate
this condition with a resistor from
the collector of Q12 to ground. Use
a resistor about one fifth the value

@ W

of R67, or about 200 ohms. An-
other way to forward bias Q13 is
to place a 100 ohm resistor across
capacitor C75. If all components in
the amplifier circuit are working the
indicator will show stereo-on with
Q13 forward biased.

Incidently, this quick component
check may be an answer to another
possible service problem: A leaky
C75 will keep the indicator reading
stereo-on at all times.

The components most likely to
open in the amplifier circuit are the
indicator lamp and diode X10. The
diode can be quickly checked by
shunting a good diode across it. If
the diode is shorted, the stereo-on
indicator will be excessively bright
on a stereo station. Keep in mind
that a shorted diode may possibly
cause repeated failure of the indica-
tor lamp. In addition, with diode
X10 shorted, the 6.3 VAC would ap-
proach 18 volts p-p and possibly
damage the transistors.

The sensitivity and possible re-
peated failure of the indicator lamp
are dependent on resistor R69. In-
itial production versions of this cir-
cuit used a 22 ohm resistor for R69.
On later versions, the resistor was
increased to 39 ohms. Approximate-
ly 50 mv of antenna signal are re-
quired for operation of the stereo-
on indicator.

We mentioned previously that a
leaky C75 could keep the stereo-on
indicator glowing at all times. This
capacitor is a necessary filter for the
base voltage of transistor Q13. An
open C75 could prevent the stereo-
on indicator from working. Fig. 2

Fig. 3. Schematic Zenith 1IN26T24.
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shows the normal scope pattern at
the base of Q13 with the scope set
to the line frequency. If C75 were
open, 19kc would also be present
at this point.

The base of Q12 has a positive
.23 volts during monaural reception,
and the collector has 6.3 volts. With
a 19kHz signal of approximately
1.5 volts p-p on the base, the emit-
ter/base junction acts as a diode de-
tector. Thus, when 19kHz is pres-
ent, the base voltage changes to zero
and the collector to 1.9 volts. Resis-
tor R4 is used to supply the base
voltage and R67 supplies the collec-
tor voltage. While resistor failure in
this circuit may affect its operation,
the most likely component is the
transistor itself,

Leakage between collector and
base would lower the collector volt-
age during monaural reception and
keep the stereo-on indicator operat-
ing. An emitter/base short of Q12
will prevent the stereo indicator from
lighting during stereo operation.
Should the emitter/base junction
open, the voltage on the base would
remain at .23 volts during stereo re-
ception, and the indicator would not
light. With the base/collector junc-
tion open, the base voltage will go to
zero during stereco operation: how-
ever, the collector voltage will re-
main at 6.3 volts and the stereo in-
dicator will not register stereo-on.

Fig. 3 shows another stereo-on in-
dicator circuit. The 28 volt lamp is
in parallel with Q2. the switch tran-
sistor. In this circuit Q2 is forward
biased during monaural reception
and reverse biased for stereo. During
monaural reception the collector/-
emitter resistance of Q2 is low and
acts as a shunt across the lamp. The
collector voltage measures —3.6
volts and the emitter —3.39 volts.
This leaves only about .3 wvolts
across the lamp during monaural
operation. When Q2 is reverse
biased during stereo operation, the
collector/emitter impedance is high;
however, 20 to 25 ma. of current
will now pass through R1, the indi-
cator lamp. and R2. The voltage at
the collector of Q2 changes to —18
volts. placing about 15 volts across
the lamp—sufficient voltage for il-
lumination.

Q2 is reverse biased by the con-




duction of Q1. the gate-control tran-
sistor. Q1 is dependent on a 19kHz
signal of sufficient amplitude to start
Q3. the 19kHz amplifier, conduct-
ing. The sensitivity of O3 is con-
trolled by the setting of the mute
control R3.

Both the collector and base of the
gate-control transistor are driven
negative by conduction of the 19k-
Hz amplifier. The base control for
the gate transistor is taken from the
38kHz doubler circuit. The 38kHz
negative pulses are filtered by capac-
itor C 1, a necessary filter for proper
operation of the sterco-on indicator.

Summuarizing the operation, Q2
is forward biased for monaural op-
eration and reverse biased for stereo.
This is in contrast to QI, which is
reverse biased for monaural and for-
ward biased for stereo operation.

Let's look at Q2 and its circuit.
Transistor problems such as open
elements  or base/emitter shorts
would keep the sterco indicator on
at all times, provided R1 and R2
have proper values. Difficulties with-
in the transistor could be diagnosed
cilectively by checking voltages.

The stereo indicator switch-cir-
cuit can be checked by placing a 100
ohm resistor from base to ground.
This will zero bias the transistor,
and the indicator should light if col-
lector circuit components are okay.

Ql, the gate-control transistor,
must be forward biased in stereo op-
eration. Approximately 1.7 volts p-p
on the anodes of the 38-kHz doub-
ler diodes is coupled to the base of
Ql. The signal is filtered by C1, re-
sulting in a —.4 volts on the base.
QI base voltage measures zero for
monaural operation. A shorted CI
would keep the base voltage at zero
and prevent the stereo indicator
from showing stereo-on.

If the base voltage of Q1 changes
from zero to — .4 when tuning from
monaural to stereo, the emitter volt-
age will change from zero to —.2
volts. If the emitter voltage does not
follow this pattern. check the 100
ohm emitter resistor and bypass ca-
pacitor. If the resistor and capacitor
are good. change the transistor. In
the foregoing, we have assumed a
negative voltage on the collector;
otherwise the stereo indicator would
be on.

e et = e 8 R R AR

Fig. 4 is the schematic of an indi-
cator circuit using a 1K ohm meter
movement. Even though this system
is dependent on proper stereo sepa-
ration before the meter reads stereo-
on, several components can keep the
meter indicating stereo-on during
monaural reception.

Before discussing the possible
trouble spots, let’'s have a quick re-
view of circuit operation. A signal
from the 19kHz amplifier stage is
coupled through stereo-threshold ad-
justment R4 to the base of QI4,
a 19kHz switching amplifier. From
the collector of Q14, the 19kHz sig-
nal is R-C coupled to the base of
QI15. QI5, another 19kHz switch-
ing transistor. is reverse biased for
monaural operation and forward
biased during stereo operation by a
negative 19kHz voltage on its base.

The —.7 volts reverse-bias volt-
age for QIS5 is developed by a volt-
age-divider network consisting of re-
sistor R79 and diode X28. The di-
ode is used to stabilize the voltage
toa —.7v.

During stereo operation the cur-
rent through QIS causes the volt-
age at point A to change from —20
volts to approximately —S5 volts.
The voltage at point A is also the
collector supply for the 38kHz os-
cillator transistor. When the voltage
at point A is lowered (or swings in
a positive direction), the oscillator
starts and injects a 38kHz signal to
the demodulator circuits, resulting
in stereo separation. The function
switch on the control panel must be
in the FM Stereo position to com-
plete the emitter circuit of the os-
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cillator. The stereo-indicator meter
functions at all FM positions of the
function switch. and when QIS5 is
forward biased, the indicator will
read stereo-on.

Shorted or leaky capacitors C13.
CI6. and C25 can cause the meter to
show stereo-on at all times. If the
guilty capacitor is C15, the base
voltage of QIS5 will read negative
during monaural reception, as op-
posed to a normal reading of zero
volts. If the voltage at the base of
Q15 is zero, check voltages at points
A and B. If these voltages arc equal,
C16 should be suspected. (Remem-
ber that the oscillator emitter cir-
cuit is disabled when the function
switch is not in the FM Stereo po-
sition.) If the voltage at point B is
less negative than point A, check
capacitor C25.

A shorted diode X28 would
change the meter sensitivity and
cause it to indicate on noise pulses
during monaural operation. Remem-
ber, the emitter voltage of QIS
should read —.7v at all times. A
shorted X28 could be found by a
voltage check at this point. Of course
an open R79 would also create the
same problem. (Resistors are not
mentioned too frequently because
surveys show that they constitute
less than 5% of the defective com-
ponents in most solid-state prod-
ucts. )

If diode X28 were open, a high
negative voltage would appear on
the emitter of Q15, reverse biasing
the stage to such a degree that the
stereo meter would not work. An

® Please turn ro page 65
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Fig. 4 Schematic Magnavox R201-05 chassis.
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I had hardly settled down on the
stool next to Jim when he suddenly
grunted “Ouch!™ and jerked his left
hand away from the chassis he was
working on. Stuck to the back of his
hand were three small put painful
splotches of solder—solder that had
splattered there when a resistor lead
finally responded to his heating and
tugging.

Jim’s painful little accident
brought to mind something I've seen
in shop after shop: resistors, capaci-
tors, coils, transformers—practically
every kind of part—being needlessly
clipped out or unsoldered from the
circuit for testing. Since my reason
for being at Jim’'s shop was to teach
him and his bench men some tough-
dog troubleshooting tricks, 1 picked
this occurrence as the starting point
for a lengthy lecture on how to test
components without doing so much
soldering and unsoldering. You can’t
test everything in the circuit, but it’s
a good practice to test whatveer
parts you can without heating up

Fig. 1. Small-value coupling and bypass
capacitors in a typical R-C amplifier.
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Forget that soldering iron for a while.

by Larry Allen

your soldering gun (and all the parts
around it).

Importance of Test Equipment

Naturally, the more test equip-
ment you have, the easier your
troubleshooting should be. And it
might presumably follow that much
fancy test equipment would make it
easier to test parts in the set, once
you've pinned down the trouble to
a specific area. That’s not necessarily
so! Simple test instruments can give
you a lot of information if you use
them properly and know what
they're telling you.

Y ou might think it is easier to clip
parts out of the circuit, slap them on
a component tester and then try to
put the good ones back in where you
found them, than it is to bother
hooking up your basic test instru-
ments. The truth is: You ought to
have them hooked up anyway, if
you're serious about doing a good
job in reasonable (and profitable)
time.

What do T mean by basic instru-
ments? You should have a VITVM
(a VOM is okay if it’s 20,000-ohms-
per-volt or better), an oscilloscope,
and a signal generator—all three
warmed up and ready at all times.
To settle for less is to complicate
your work unnecessarily, because
with these three units you can test
almost any component you’ll en-
counter. And, best of all, you can
test many of them without unsolder-
ing anything; a few will require un-
soldering one lead.

It’s important to remember that
you'll often make two or three tests
on a particular component. Use first
the tests that require the least un-
soldering, and whichever instrument
is quickest or surest. Most of the
tests will be conducted with your
VTVM and scope. For some, you'll
need the signal generator.

Remember, too, that each of these
tests is possible because of a com-
ponent’s characteristics and the way
it is used in the circuit. If you don’t
know the principles of parts and
their circuits, you may need to bone
up a little before you can understand
some of these tests. I'm going to
show you the what and let you figure
out the why. In every case, I'll point
out how to take shunt paths into
consideration, for they are very im-
portant in evaluating the results of
in-circuit parts testing.

Small-Value Capacitors

Think of capacitor testing in terms
of the three faulty conditions you
are most likely to encounter: open,
leaky, or shorted. For Jim’s men, 1
divided my capacitor discussion
among those three faults.

Seldom can you spot a faulty ca-
pacitor visually, unless a lead has
broken off externally. You will use
test instruments in one way or an-
other. Depending on the capacitor
value and type, the tests you make
may be for all three possible condi-
tions; sometimes a single test will
suffice. Certain tests are good for
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WiII,the A}11phennl Signal Commander

spoil the TV serviceman?

You bet it will. You can count on Amphenol's new

The Signal Commander is shown here with the optional

4.

portable field strength meter to make light work of your
color antenna selection, MATV and Stereo FM jobs.
Here's why:
1.

The Signal Commander gives new meaning to
portability. It runs on batteries, weighs only 3 1/2
Ibs, fits easily into one hand. It's by far the most
compact field strength meter you can use.

You get laboratory quality, including both rela-
tive and direct readings (in microvolts and db's
with 2 scales).

. Modular construction includes VHF, UHF, FM.

We've designed the Signal Commander to grow
with your business. To go with the VHF/UHF/FM
modules already available, you'll soon be able
to have communications plug-in modules for use
without field adjustment.

The Signal Commander costs less than any other
meter on the market.

Let the Signal Commander start making money for
you. See your Amphenol salesman. Or write to Dan

UHF plug-in and probe antenna in place, balun (left) and O’Connell, Market Manager for Service Products, 2875
VHF plug-in. South 25th Avenue, Broadview, Hlinois 60153.

@AMPHENOL
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one condition and certain compon-
ent values, while another test may be
more meaningful for that same con-
dition with other component values.

Capacitors are connected either
for coupling or for bypassing (de-
coupling). The latter units almost al-
ways have one end returned to
ground or to B—, occasionally
through a larger electrolytic. Certain
tests prove more effective for par-
ticular circuit usages; pay attention
to which test you should use for
each circuit connection.

Open Capacitors

Probably the most difficult capaci-
tor condition to diagnose is an open.
Generally, one of the leads has sepa-
rated from the foil inside the case
of the capacitor. Testing isn’t diffi-
cult or complicated, although there
are several ways to find an open ca-
pacitor. First, let's consider coupling
capacitors (C1 in Fig. 1).

If the capacitor is greater in value
than .001 mfd, connect your chm-
meter leads (set turned off, of
course) across the suspected unit.
Unless there’s a fairly low-resistance
(5000 ohms or less) shunt path—
through the grid resistor, ground,
power-supply electrolytic, and plate
resistor—you’ll see a slight kick of
the meter pointer; quickly reverse
the ohmmeter leads and you should
see another slightly greater kick. If
the pointer remains at some resist-
ance value, a shunt path is prevent-
ing your using this particular test.
To eliminate this problem, unsolder
one lead of the capacitor and make
the test again, If there is absolutely
no deflection with the ohmmeter
connected either way, chances are
the capacitor is open.

®

Another effective way to check
a coupling capacitor for an open is
by using the scope with a signal gen-
erator. You don’t have to unsolder
anything, and the test is effective for
any value of capacitor, even below
.001 mfd. The set is turned off and
the generator connected to the input
end of the capacitor. Generator fre-
quency depends on the capacitor;
Table 1 shows frequencies suitable
for various values. Connect the
scope directly to the generator lead
and note the amplitude of the out-
put waveform on the scope screen
(the scope’s sweep frequency is not
important, since we are interested in
signal amplitude). Next, move the
scope probe to the other end of the
capacitor. Unless the capacitor is
open, there should be almost no re-
duction in the amplitude of the
waveform. If the amplitude is re-
duced even half, the capacitor is
bad.

A variation of this last test is pos-
sible without the generator. Leave
the set turned on and check at both
ends of the capacitor with your
scope. If the normal signal going
through the set is significantly re-
duced on the output end of the ca-
pacitor, the capacitor is faulty.

Testing for open bypass capacitors
(C2 in Fig. 1) is slightly different.
Connect the scope and generator
leads together and note the ampli-
tude of signal; then, with the set off,
connect both leads—still connected
together—across the bypass capaci-
tor. If the capacitor is good, and the
generator frequency is set according
to Table 1, the amplitude will be
reduced to half or less. If the ampli-
tude on the scope screen remains the
same, with or without the capacitor

BURNED BLRMED
-

¢ A

aTAtat F P Hil . ALY
100K 000 50000 E L 10K
@ o @ — @ == = - @
=L. L = B+ e

Fig. 2. Ohmmeter tests in this B+ feeder string quickly pinpoint exact fault.
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Table 1.
10 pf 3kHz
100 pf 300 Hz
1000 pf 3 mHz
.01 mfd 300 kHz
.1 mfd 30 kHz
1 mfd 30 mHz

across the leads, the capacitor is
open and the signal is not being by-
passed. (A variation of this test is
to check across the bypass capacitor
with only the scope while the set
is operating, but it is difficult to de-
cide just how much signal is normal
—some bypass capacitors aren't in-
tended to bypass all signals that are
present.)

Leaky Capacitors

Testing a leaky capacitor can be
a bit difficult if the leakage is very
slight or if the capacitor is used in a
bypass configuration. Clipping an
ohmmeter across the unit is not a
good test. At the low voltage fur-
nished by an ohmmeter, the capaci-
tor may refuse to leak even slightly.
On the other hand, your ohmmeter
may not be sensitive enough to show
slight amounts of leakage; you know
how crowded most ohmmeter scales
are at the high end.

Because of the nature of leakage.
the best test is usually the open-end
method, which requires unsoldering
one end of the capacitor. Try this:
If the capacitor is in a B+ circuit,
such as Cl and C2 in Fig. 1, un-
solder the end nor connected to B +
(the grid end of C1 or the ground
end of C2). With the set on use your
VTVM (a VOM may not be sensi-
tive enough) to measure DC voltage
on the free lead. If any DC voltage
is indicated at all, the capacitor is
leaky. This open-end method is the
most sensitive leakage test you’ll
ever need for a capacitor.

If the capacitor is not in a B+
circuit, you can still check it by this
method if there is some DC voltage
handy. If there is none, then leakage
isn't likely to be much of a problem
anyway; however, if you feel leakage
might cause trouble in a critical ap-
plication, you can break the don’t-
take-it-out rule and remove the ca-
pacitor from the circuit, tack one
lead to a B+ source, and make the
open-end test that way. The sensi-

® Please turn 10 page 68




Compare Co

look at the rest . . .
and you’ll buy the best, HQW B&

The all solid-state B&K Model 1245 Color Generator
duplicates the waveforms transmitted by a color TV
station.

Adherence to these waveforms makes it easy to con-
verge the color tube, check sync and make other raster
adjustments . . . and the color generator with station
quality signal will be able to sync next year’s sets.
Generators with compromise waveforms do not give you
this obsolescence protection.

Here are oscilloscope photographs from the outputs
of two typical competitive color generators, one tran-
sistorized and one tube type, and the B&K Model 1245.
The detailed analysis with each photograph shows a few
of the reasons why you’ll save time and effort with B&K.

COLOR CROSSHATCH

STANDARD STATION SIGNAL

One horizontal sync pulse with Two lines showing horizontal sync
1ts color burst. pulse with black and white tv signal,

TRANSISTORIZED B&K MODEL 1245

Good duplication of station signal Well defined back porch on hori-
including back porch. If the set won't zontal sync pulse permits accurately
sync, the set is defective. setting color killer and almost elimi-

nates need to adjust brightness and
contrast.

TRANSISTORIZED GENERATOR A

No back porch causes unstable Square wave horizontal sync pulse

color sync. Burst amflitude compres- with no back porch and poor dc cou-

ston may permit sync on wrong color pling forces adjustments of brightness,

bar. contrast & fine tuning to obtain usable
pattern.

GENERATOR B

Complete absence of any back

No back porch; color information !
on top of sync-pulse makes sync diffi- porch necessitates readjustment of

brightness, contrast and fine tuning to
obtain a usable pattern.

cult on some sets.

See your B&K Distributor for a demonstiration
or write for Catalog AP22.

For the first time, with the no-compromise wave-
forms from the B&K Model 1245, it is possible to
accurately set the color killer threshold control with
a color generator.

The miniature size and convenience of the Model
1245 match its performance. It provides crystal-
controlled keyed rainbow color bar display, and
dot, crosshatch, horizontal line and vertical line
patterns as well as gun killer controls that will
work with any picture tube. Size only 274 x 814
x 875", Net $13495,

B & K MANUFACTURING CO.

DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE.- CHICAGO, ILL. 60613

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

The instrument in Fig. 1 is a re-
cent addition to Waterman Instru-
ment Corporation’s line of pocket-
size oscilloscopes. Though very
small in size, this is truly a profes-
sional instrument with full-size per-
formance.

The scope has a frequency re-
sponse which limits its use in tele-
vision (see specs.). We did try it on
a color set and found there were
many tests we could make, though
the horizontal pulses were some-
what rounded, and burst pulses
completely missing on the back
porch.

WATERMAN OCA-11A
SPECIFICATIONS

VERTICAL CHANNEL:
Response; DC to 22 kHz F 1db usable
trace to 200 kHz.
Sensitivity; compensated 12-step atten-
vator measures signal from 10 mv to
50 volts p/p per division. Impedance—
1 megohm shunted by 30 pf.

HORIZONTAL CHANNEL:
Duplicate of vertical channel

Z—AXIS INPUT:
None

SYNC INPUT:
Automatic leveling, 1V to 50V. Imped-
ance—1 megohm + 60 pf.

INTERNAL SWEEP:
4 decades plus vernier gives continu-
ously variable sweep 3 Hz to 30 kHz,
free-runing or triggered.

OTHER FEATURES:
Horizontal expansion system 2.5 x and
5 x. Beam-deflection system swings
beam off screen during retrace. Maxi-
mum input voltage above ground 600
V peak including DC component. Chas-
sis ground may be isolated from signal
ground with 10 megohms shunted by
.47 mid, 400 V cap.

SIZE:
(HWD) 7Va x 3V2 x 13 5/32”

WEIGHT:
9 lbs.

PRICE:
$269.
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&

by T.T. Jones

Fig. 1. Small and useful.

However, this scope was never
designed for TV. It’s an industrial
scope, and in these applications it
does very well. The triggered sweep
is quite stable and locks down on
very complex waveforms. In most
industrial maintenance jobs, the
equipment is so large that the re-
pairman must bring his tools to the
job. The OCA-11A is small and
rugged enough to be carried any-
where. Some typical applications
are shaker systems, welding equip-
ment, servos, etc.

The internal construction of the
scope is of very high quality. The
display tube, type 3RP1 has an in-
tegral magnetic shield, and a view-
ing area 134x2% inches. There are
no vernier controls on the vertical
and horizontal gain. However, the
step attenuators have closely spaced
steps which give adequate gain con-
trol. We measured the frequency
response and found the scope to
be flat within = 1 db out to 22
kHz and 6 db at 70 kHz. Sine
waves were visible at 600 kHz,
though much attenuated. With the
sweep rate at maximum and the

'

Notes on Test Equipment

-

analysis of test instruments. .. operation ... applications

5 x horizontal expansion, it is pos-
sible to display one cycle of a 150
kHz waveform.

A companion model, the OCA-
11B, has all of the features of the
OCA-11A with exception of the
time base which is continuously
variable from 10 seconds to 1 milli-
second.

For further information circle 72 on
literature card.

Tube Tester

One piece of test equipment that
gets a lof of mileage around the shop
is the tube tester. Most of us hate to
take it out of the shop though, because
it is either too big, too heavy, or too
fragile.

SENCORE has developed a fourth
generation of their portable tube
tester. Dubbed the “Mighty Mite 1V,”
the model TC 136 continues the tradi-
tion of a small, rugged yet capable
tester suitable for outside work as
well as the bench.

The TC136 uses the proven circuits
of the previous models, together with
some refinements for added coverage
of special type tubes. The index book-
let has been revised and now has a
latching device for one hand opera-
tion. The type is quite large and read-
able.

The Model TC136 checks all mod-
ern tube types from Nuvistors to No-
vars, including the new 10 pin types
from Amperex and Mullard. The in-
dex gives data for the special tubes in

Checks all

modern tubes.




“Yellow Pages made my business zoom,”’ says Paul S. Fusco,

Island-Wide Servicing, New Dorp, Staten Island, N.Y. “Before | started ISLAND-WIDE SERVICING
advertising in the Yellcw Pages, my business was nothing. Now, |
can barely keep up with it. I'm sold on Yellow Pages.” CALL CAN'DO

TV SERVICE

AUTO RADIO REPAIRS

Room Air Conditioning Service \

351-3899

1694 RICHMOND RD., DH.

HI-FI & STEREO CONVERSIONS

h - Culor TV Service
‘ Antennas & Repairing on

« RCA « ZENITH
Advertise for action... | Yellow 2 * PHILCO * EMERSON
Pages TC | ~ADMIRAL  +SYLVANIA
qu/ﬂIZbe * MOTOROLA « SILVERTONE
*GE. « WESTINGHOUSE
TV RENTALS |

i

Display ad (shown above reduced) runs under TELE-
WYISION SERVICE. Call your Yellow Pages man to plan

your program. Find him in the Yellow Pages under:
*The 3 out of 4 busy Americans who shcp the Yellow Pages way. ADVERTISING — DIRECTORY & GUIDE.
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the 4-digit series and
tubes. including Japanese.
The manual gives simple instruc-
tions how to use the tester for types
too new to be covered by the index.
In use. the tester is fast and efficient.
There are only four set-up switches.
The circuit is a type of VTVNM.
Cathode emission is measured by ap-
plying AC voltage to the grid of the
tube under test. and measuring the
pulsating DC at the cathode. The
tubes are tested at or near their nor-
mal cathode current ratings.
The grid emission is measured by
applying —40 volts to all clements of

also foreign

the tube except the grid. which is tied
to ground through a 10-meg resistor.
Any voltage present across this re-
sistor is measured by the VIVM cir-
cuit. Grid emission current of .5 ja
will produce a reading in the “bad”
area of the meter. This is in the order
of 100 megohms grid leakage.

Further information on the meter
circuit can be found in the Novem-
ber. 1965 PF REPORTER. In that issue
we tested the sencore TC131] bench-
type tube tester. which has essentially
the same metering circuit.

Like the earlier “Mighty Mite L™
the new TC136 is housed in a sturdy

-
ROHN

The moget Famouge Mame in

= TOWERS of ALL KINOS!

Here are the advantages you get

when you insist on ROHN TOWERS

/

“§ b}
& 11
: B LARGEST FULL RANGE OF TOWERS —you can get any-
i _- thing from home TV and amateur radio towers to
% | I heavy-duty communication and micro-wave towers.
ﬁ“@g | }'\ Included are 500 foot self-supporting towers, 1,000

foot guyed towers, “fold-over” and crank-up towers.
Regardless of your needs, ROHN can supply it.

UNQUESTIONED LEADERSHIP IN DESIGN AND MANU-
FACTURE—you get the latest in advanced tower engi-
neering. All communication towers are engineered
to EIA specifications, and are proved by thousands
of installations. No other manufacturer can surpass
the quality and fine reputation of ROHN.

===

QUALITY MATERIALS AND WORKMANSHIP—Only high-
est quality steel is used which fully meets the speci-
fications for the job. ROHN towers are hot-dipped
galvanized after fabrication—a feature ROHN pio-
neered!

SERVICE WHEREVER YOU WANT IT—ROHN represent-
atives are world-wide. Complete erection service for
communication systems, broadcasting, micro-wave,
and other needs is available; also competent engi-
neering service to help you.

Settle for the BEST in TOWERS —ROHN-—today the
world’s largest, exclusive manufacturer of towers of
all kinds!

For your needs, contact your local ROHN salesman,
distributor or dealer; or write direct for information.

SEND THE HANDY COU- R _1|
PON INDICATING YODUR ; |
!
!
:
|
]
|
I
|

HEEDS

ROHN

Peoria, Illinois

Send me complete literature on the following ROHN Products:
[ Home TV Towors
[0 Communication Towers
[ Micro-Wave Towers

Naome

[0 Amateur Tawers
[0 AM-FM Broadcasting Towers
[ Government

Manvfacturing
Co.

BOX 2000
FEORIA, ILLINOIS

Firm

Address
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SENCORE Model TC136
Specifications
Tube sockets:
7. 9.and 10 pin miniature
8 pin octal
8 pin loctal
9 pin Novar
12 pin compactron
Nuvistor
Tests performed:
Cathode emission
Grid leakage (sensitivity over
100 megohms)
Shorts between elements (sensi-
tivity up to 180-K ohms)
Test settings:
Filament
I to 50 volts AC in 12 steps
f.oad
9 ranges of cathode current
from less than .Sma to over
S0ma.
Power Requirements:
105-125 volts AC. 50-60 cps, 7
watts.
Size: (HWD)
47 x 10347 x 10v2” with cover
installed
Weight:
9 lbs
Price:
$74.50

black wrinkle-finish steel cabinet with
a detachable hinged cover. A compart-
ment at the bottom contains the power
cord and top cap lead. Throwing the
function switch to the off position
dampens the meter. These features and
more add up to a rugged reliable in-
strument, equally capable in field or
bench work.
For further information circle item 73
on literature card.

CHANNEL
SELECTOR

UHF CHANNEL SELECTOR

ERRATUM

In the April “Notes on Test
Equipment™ item describing the
Lectrotech Model U-75 (page 46},
the incorrect illustration was used
for Fig. 2. The correct illustration
appears above.
Fig. 2. Complete schematic reveals
method used in converting VHF
to UHF.




EVERYDAYIS

INDEPENDENCE

FOR YOU AND YOUR
*INDEPENDENT * ~

TV SERVICE DEALER

k h Kk Kk Kk Kk Kk Kk Kk Kk K & Kk F ¥ Kk ¥ Kk Kk %k Kk Kk Kk Kk k Kk Kk Kk Kk Kk Kk K

Your independent TV Service Dealer is in business for himself because he too wants to exercise his
independence just as you do. You purchased your TV or radio set where you wanted to . . . when you
wanted to . . . and at the price you decided was right.

Your TV service dealer is also an independent in the things he buys in his day-to-day work. He buys
repair parts where he can get the highest quality and the best service. And, he trained himself in his
own way, on his own time, at his own expense, to be able to do the very best for YOU.

He stands or falls on what you think of him and his work. He has to do good work to keep your
business . . . and he knows it!

We're lucky in these United States that every day is Independence Day. Independent buying, selling,
and servicing is the very lifeblood of American business. Let’'s keep it that way.

65-110.6%
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95 QUALITY 24 p.
ALL PARTS TV TUNER Service

(except tubes)

Plus Shipping Charge SERVICE Most Makes

UHF - VHF - COLOR - (COMBOS. - 14.50)
15 YEARS OF TUNER EXPERIENCE

1 Year Warranty : Pack Tuner Carefuliy
4 — Insure Package —

g Include all parts
OFERYATEEURIGH s Rgl A s gl {Broken or not)
approved credit QUAle;r4Y2 LU';‘SE:: SS'ERV.

Tuners completely
cleaned and checked

Dist. write for price structure CHICAGO, ILL. 60650
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The difference
in screwdrivers
Is spelled
-tﬂﬂffﬂfl L

Tips are ground
lengthwise for
greater end
strength.
You'll do the job easier and faster,

year after year with CHANNELLOCK
drivers. Blades are forged from
tough, chrome vanadium steel . . .

won't twist or snap. Tips are ground ,
lengthwise to assure greater “‘end”” F

strength and snug fit in screw
slot. Opaque blue plastic (UL)
handles are shockproof, breakproof
and locked to the blade. Specify
CHANNELLOCK drivers . . . you'll
be glad you did.

SHOCKPROOF ...
BREAKPROOF
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 FREE Catalog &=
_ showing
_ complete line
of hand tools . ..
_ yours for the asking. =
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 CHANNELLOCK. INC. Meadville, Pennsylvania
Form iy Champion DeArment Tes! Co.
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BOOK REVIEW

Radioman’s Guide (AUD-3A); Edwin
P. Anderson. revision by David E.
Hicks; Theodore Audel Co., Division
of Howard W. Sams & Co., Inc., In-
dianapolis, Indiana, 1964: 448 pages,
612" x 4v2” hardbound; $5.00.

This text is a complete revision, in-
cluding new illustrations. of the pre-
vious edition which included television
theory. The new edition covers com-
ponent and radio theory only. Includ-
ed in the coverage are: wave propaga-
tion, characteristics of sound. magne-
tism. structure of matter. electricity,
resistance,  inductance. capacitance,
transformers. vacuum tubes. semicon-
ductors (including transistors). spcak-
ers and microphones. electronic cir-
cuits (power supplies, amplitiers, os-
cillators). transmitters, receivers, an-
tennas, and electrical measuring in-
struments. One complete chapter is
devoted to the testing of radios. in-
cluding repair and alignment. A sepa-
rate final chapter contains trouble
pointers in the form of questions and
answers.

Throughout the text, the use of
math has been kept to a minimum,
but for interested readers appendices
are included which contain tables,
nomographs, and formulas. A

T-18 Low Voltage Wire
=+~ STAPLE GUN

= ;‘:LF
Y

—_—

For Fastening Any
Inside or Outside
Wire Up to 3/16" in Diameter

Takes a e Telephone wire
3/8" | ° |n1ercorn wire
/s'up‘:g ® Bell wire
with 3/16" ® Thermostat wire
crown e Radiant heating wire
’ e Hi-Fi, Radio & TV wires

ﬂ Tapered striking edge
gets into close corners!
Steel wire staples available in brown, ivory,

beige or natural; bronze and monel staples
also available.

y_ ) —

-
ARROW FASTENER CO,, INC. “
ONE JUNIUS STREET + BROOKLYN 12, N. Y.
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The information in this directory was
taken from the Howard W. Sam publica-
tion North American Radio-TV Station
Guide, 3rd Edition (RSG-3), by Vane A.

Jones.
Alabama Jonesboro KGB-FM 101.5 Manitou Springs
. KBTM-FM 101.9 KLRO 94.9 KCMS-FM 102.7
Il Little Rock KPRI 106.5 )
LA 5 KARK-FM  103.7 San Fernando Connecticut
Do‘i"ﬁ;:" g KVFM 94.3 Brookfield
i i San Francisco WGHF 95.1
e California KBRG 105.3 Hartford
Huntsville Alomeda KFOG-FM  104.5 WTIC-FM 965
Aol L KJAZ 92.7 KMPX 106.9 Meriden
LALL el Bakersfield KPEN 101.3 WBM| 95.7
Mobile KGEEFM  101.5 KSFR 94.9 New Haven
WLPR-FM 961 KIFM 96.5 San Jose WNHC-FM  99.1
Montgomery Fresno KEEN-FM  100.3
WAIM 103.3 KCIB 94.5 KSJO-FM  92.3 Delaware
RRLEUIN KXQR 102.7 San Luis Obispo Wilmington
Muscle Shoals Garden Grove KSBT-FM 93.3 WDEL-FM 93.7
WLAY-FM  105.5 KGGK 94.3 Santa Barbara WJBR 99.5
Lodi KGUD-FM 99.9
Alaska KCVR-FM 977 KMUZ 103.3 District of Columbia
Anchorage Long Beach Santa Maria Washington
KBYR-FM 1021 KNOB 97.9 KXFM 99.1 WASH 97.1
KNIK-FM  105.5 Los Angeles Stockton WGMS-FM  103.5
KCBH 98.7 KuoP N3 WMAL-FM  107.3
Arizona KFAC-FM 92.3 Turlock
KFMU 97.1 KHOM 93.1 Florida
Phoenix KFOX-FM 100.3 Ventura il lad
KMEO 96.9 KPOL-FM 93.9 KUDU-FM 951 Belle Glade .
KNIX 102.5 KRHM 102.7 Visalia WSWN-FM 3.5
KOOL-FM 94.5 Los Banos KONG-FM 92.9 Bradenton 03.3
KRFM 95.5 KARL-FM 95.9 Walnut Creek UL UL
. Clearwater
Sun City Monterey KDFM 92.1 WTAN-FM 95.7
KTPM 106.3 KHFR 96.9 Woodland - " 0
Tucson Riverside KATT 102.5
KSOM 92.9 KDUO 975 WEZY-FM  99.3
Sacramento Colorado Cocoa Beach
Arkansas KEBKFM 925 . LLLSIRAE LT oL
KHIQ 105.1 Colorado Springs WXBR 1011
El Dorado KSEM %'9 KLST 94.3 Coral Gables
KELD-FM 103.1 . ’ Denver WVCG-FM 1051
KRIL 99.3 San Diego KEML-FM 985 Ft. Lauderdale
Fort Smith KBBW 102.9 KLIR-FM 100.3 WFLM 105.9
KMAG 99.1 KFMX 96.5 KTGM 105.1 WMIR-FM  100.7
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SERVICE AM & FM
AUTO AND TRANSISTOR RADIOS

AT A PROFIT!

Jobs that used to be unprofitable now go so quickly that you can make
good money handling them! There are millions of auto radios and tran-
sistor radios in the field—portables, auto and table models, plus hi-fi
and communications equipment. Instead of turning them away, you can
turn them into money-makers with the B&K Model 970 Radio Analyst.

The 970 is effective because it’s accuraie and complete. Using the
famous B&K signal injection technique, this all-in-one instrument pro-
vides the required de power, lets you test power and signal transistors
in and out of circuit; generates RF and audio signals, and includes a
rugged, accurate VOM. Four functions in one compact package—with
solid state reliability, B&K professional quality.

LOW INVESTMENT—QUICK RETURN
See your B&K Distributor or write for Catalog AP22-R Net $19995

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

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

Circle 18 on literature card

FEATURES:

BUILT-IN POWER SUPPLY

Auto Radios—High current, low-ripple, for
transistor, hybrid, and vibrator types.
Transistor Portables—1% to 12 volts for
battery substitution—plus separately vari-
able voltage tap for bias.

QUICK AND ACCURATE TESTING OF
POWER AND SIGNAL TRANSISTORS
In-Circuit—stage by stage DC signal injec-
tion and sensitive metering of power supply
current.

Out-of-Circuit—Direct Beta and Leakage
meter scale readings. Easy balancing or
matching.

VERSATILE SIGNAL GENERATORS

RF Generators—provide broadcast and IF
frequencies for both AM and FM bands.
Audio Generator—for AM or FM modula-
tion of the RF signals, and for trouble-
shooting audio circuits.

RUGGED VOmM

Volt-OHM-Milliammeter—with rugged,
taut band meter—provides correct ranges
for easy, fast servicing of all home and
auto radios, as well as transistor portables.
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Ft. Myers

WINK-FM 96.9
Ft. Walton Beach

WFTW-FM 99.3
Gainesville

WRUF-FM  103.7
Jacksonville

WIVY-FM 102.9

WIAX-FM 95.1

WKTZ-FM 96.1

WQIK-FM 99.1
Marianna

WTOT-FM 100.9
Miami

WIOD-FM 97.3

WWPB 101.5
Miami Beach

WAEZ 94.9
Milton

WXBM-FM 1023
Orlando
WHOO-FMm 96.5

Palm Beach
WWOS 97.9
Panama City
WMAIL-FM  107.9
Pensacola

WPEX-FM 94.1
St. Petersburg

WTCX 99.5
Sarasota

WYAK 102.5
Stuart

WMCF 92.7
Tallahassee

WBGM 98.9

WFSU-FM 91.5
Tampa

WFLA-FM 93.3
West Palm Beach

WPBF 107.9
Winter Haven

WINT-FM 97.5

Georgia

Albany

WGPC-FM 104.5
Americus

WDEC-FM 94.3
Athens

WGAU-FM 95.5
Atlanta

WKLS 96.1

WLTA-FM 99.7

WSB-FM 98.5

Carrollton
WLBB-FM 92.1
Columbus
WRBL-FM  102.9
Gainesville
WDUN-FM  106.7
La Grange
WLAG-FM  104.1
Moultrie
WMTM-FM 93.9
Rome

WROM-FM 97.7
Savannah

WTOC-FM 94.1
Hawaii

Honolulu
KAIM-FM 95.5
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KPO!1-FM 97.5

IMinois

Bloomington

WJIBC-FM  101.5
Chicago

WEFM 99.5

WFMT 98.7

WKFM 103.5

WLS-FM 94.7

WMAQ-FM 1011
WNUS-FM 107.5

WXRT 93.1
Crete

WTAS 102.3
Decatur

WSOY-FM  102.9
Elmwood Park

WXFM 105.9
Joliet

WJOL-FM 96.7
Loves Park

WLUV-FM 96.7
Mattoon

WLBH-FM 96.9
Quincy

WGEM-FM  105.1
Rock Island

WHBF-FM 98.9
Springfield

WFMB 104.5

Indiana

Columbus

WCSI-FM 101.5
Evansville

WIKY-FM 104.1
Ft. Wayne

WKJG-FM 97.3

WPTH 95.1
Greenfield

wsSmJ 99.5
Hartford City

WWHC 104.9
Indianapolis

WFMS 95.5

WIFE-FM 107.9
Kendallville

WAWK-FM  93.3
Lafayette

WASK-FM  105.3
Peru
WARU-FM 98.3

Plainfield

WIMK 98.3
Richmond

WKBV-FM  101.3
South Bend

WNDU-FM 92.9
Terre Haute

WVTS 100.7
Vincennes

WAOV-FM 96.7

lowa

Ames

WOI-FM 90.1
Des Moines

KwWDM 93.7

KDM! 97.3
Sioux City

KDVR 97.9
Waterloo

KXEL-FM 105.7

Kansas

Lawrence

KANU 91.5

KLWN-FM  105.9
Leavenworth

KCLO-FM 98.9
Newton

KJRG-FM 92.3
Wichita

KCMB-FM  107.3

KQTY 101.3
Kentucky
Lexington
WVLK-FM 92.9
Owensboro
WSTO 96.1
Louisiana

Baton Rouge
WIBO-FM 1025

De Ridder

KDLA-FM 101.7
Hammond

WGTI 107.1
Monroe

KMLB-FM 104.1
New Orleans

WDSU-FM 93.3
Shreveport

KBCL-FM 96.5

Maine
Brunswick
WCME-FM 98.9
Caribou
WFST-FM 97.7
Poland Spring
WMTW-FM 94,9

Maryland
Baltimore
WITH-FM 104.3
Bethesda
WHFS 102.3
WJIMD 94.7
Halfway

WHAG-FM 96.7
Towson
WAQE-FM  101.9

Massachusetts
Boston

WBCN 104.1

WHDH-FM 94.5
Lynn

WLYN-FM 101.7
North Adams
WMNB-FM  100.1

Waltham

WCRB-FM 1025
Worcester

WSRS 96.1

Michigan

Ann Arbor

WOIA-FM  102.9
Bay City

WBCM-FM 96.1
WNEM-FM  102.5

Detroit
WABX 99.5
WBFG 98.7
WDTM 106.7
WGPR 107.5
WIBK-FM 93.1
WLDM 95.5

WOMC 104.3
East Lansing
WSWM 99.1

WVIC-FM 94.9
Flint

WGMZ 107.9
Grand Rapids

WIFM 93.7

WOOD-FM  105.7
Holland

WHTC-FM 96.1
interlochen

WIAA 88.3
Kalamazoo

WKMI-FM 106.5

WMUK 102.1
Midland

wapc 99.7
Mt. Pleasant

WCEN-FM 94.5
Saginaw

WSAM-FM 98.1

Minnesota

Minneapolis

KWFM 97.1

WAYL 93.7

WPBC-FM  101.3
St. Louis Park
KRSI-FM 104.1

Mississippi
Greenwood
WSWG 99.1
Gulfport

WROA-FM  107.1
Hattiesburg

WFOR-FM  103.7
Jackson

WWHO 94.7
Pascagoula

WPMP-FM 99.1

Missouri

Crestwood

KSHE 94.7
Joplin

KSYN 92.5
Kansas City

KCMO-FM 94.9

KMBC-FM 99.7

St. Louis
KCFM 93.7
Sedalia
KSIS-FM 92.1
Springfield
KTXR 101.5
Montana
Great Falls
KOPR-FM 106.3
Nebraska
Omaha
KOWH-FM 94.1
Nevada
Las Vegas
KORK-FM 97.1
Reno
KNEV 955

New Hampshire

Mt. Washington
WMTW-FM 949
New lJersey

Atlantic City
WFPG-FM 96.9




8290

Shielded Permohm#*
Shown Actual Size

82 Channel TV lead-in

for the strongest, cleanest picture
signal and best color... ever!

W Provides 82 channel color reception

m No expensive matching transformers required

Photos courtesy of WGN-TV.

.....

Unshielded twin-lead
Severe picture disturbance
due to ignition noise.

m New 8290 Shielded Permohm TV Lead-in combines the
strong signal strength of twin-lead with the clean signal
protection of shielded cable. Because it is a balanced line
for 300 Ohm TV antennas and receivers, costly matching
transformers and connectors are eliminated.

8290 is specifically designed for superior color reception on
all 82 channels. The twin-lead is encapsulated in low-loss
cellular polyethylene insulation, Beldfoil** shielded against
all outside disturbances, and protected with a weatherproof
*Belden Trademark—~Reg. U.S. Pat. Off.

BELDEN MANUFACTURING COMPANY

® Less installation time and cost
m Eliminates transmission line pick-up of noise and ghost signals
® Can be installed anywhere

Coaxial Cable
Ignition noise minimized—
but not eliminated.

* Shielded Permohm
Eliminates automobile
ignition noise.

jacket. A drain wire is provided for grounding the shield.
The need for stand-offs, twistirg or routing of lead-in is
eliminated. 8290 can be taped directly to @ mast or tower,
routed through metal pipe, buried underground, or even
installed in rain filled gutters to reduce installation time
and cost.

Ask your distributor about 8290 Shielded Permohm TV
Lead-in cable, today! Or, write P. O, Bex 5070-A for com-

plete information. **Balden U.S. Patent 2,782,251

and Patent Pending

8-9-5

" P.O. Box 5070-A - Chicagc, lllinois 60680

Circle 19 on literature card
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Dover Roswell
WDHA-FM  105.5 KBIM-FM 94.9
Long Branch University Park
WRLB 1071 KRWG 91.7
Paterson York
WPAT-FM  93.1 AR
Princeton Babylon
WPRB 103.3 UG
e Binghamton
WBUDFM 1015 WNBFFM  98.1
Buffalo
. WADV 106.5
New Mexico i 99.5
Albuquerque De Pew
KHFM 96.3 WBLK-FM 93.7
Los Alamos Garden City
KRSN-FM 98.5 WLIR 92.7

48

NEW B &K MODEL 606 DYNA-JET

This new B&K Tube Tester provides the
sockets and the features you need to test
the latest color and compactron receiving
tubes, as well as older types.

You can test for all shorts, grid emission,
leakage and gas; and check cathode emission
the accurate way—under simulated load con-
ditions! Each section of a multiple section

tube is checked. With the Model 606. you
won’t reject the good tubes, and you’ll quickly
find the bad ones, reducing call backs, selling

more tubes, and increasing service profit.

You'll find “tough dogs” and weak tubes
with the exclusive adjustable grid emission
test, which has a sensitivity of over 100
megohms. Tube sockets have phosphor bronze
contacts for long, trouble-free life. Complete tube
listings are provided in a handy reference index.
This efficient instrument, in a small, handsome,

leatherette covered carry case, will perform profes-

| CCZ/R | Y.EL sionally on house calls or the service

bench. Itslow price willsoon be paid for

with increased profit. N $7995

PORTABLE/LOW COST/PROFESSIONAL

- \ 0o
m‘

OUAU;‘! SHORTS GRID EMISSION

eV @

>

7 MIN 9 FIN

MODELS606 1,0\ 15 | o
BE R .
b SYRAIGHTERER

o R
-

4

BGTATE FOR
ALt IHORTY

For additional
information
write for
Catalog AP-22.

B&K MANUFACTURING CO.

DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE.-CHICAGO, ILL. 60613

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

Circle 20 on literature card
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Jamestown
WKSN-FM 101.7
Lake Success
WTFM 103.5
New York
WKCR-FM 89.9
WNBC-FM 97.1
WQXR-FM 96.3

WRFM 105.1
North Carolina
Patchogue
WPAC-FM 106.1
Riverhead
WAPC-FM 103.9
Rochester
WCMF 96.5
Schenectady
WGFM 99.5
Syracuse
WONO 107.9
WSYR-FM 94.5
Utica
WUFM 107.3
North Dakota
Burlington
WBBB-FM 1011
Charlotte

WBT-FM 107.9
WSOC-FM  103.7

Greensboro

WMDE 98.7

WaMG 97.1
Greenville

WNCT-FM 107.7
Hickory

WHKY-FM  102.9
WIRC-FM 95.7

Leaksville

WLOE-FM 94.5
Williamston

WIAM-FM  103.7
Fargo

WDAY-FM 93.7

Ohio

Cambridge

WILE-FM 96.7
Canton

WCNO 106.9
Cincinnati

WAEF-FM 98.5
WKRC-FM  101.9

Cleveland

wCLV 95.5

WDOK-FM  102.1

WNOB 107.9

WZAK 93.1
Columbus

WBNS-FM 97.1
Fairfield

WCNW-FM 94.9
Findlay

WFIN-FM 100.5
Kettering

WVUD-FM 99.9
Mansfield

WVNO-FM  106.1
Medina

WDBN 94.9
Middelton

WPFB-FM 105.9
Pt. Clinton

WRWR-FM 94.5



A COMPLETE FAMILY OF QUALITY UHF-VHF-FM ANTENNAS

OVER 900 MODELS FOR EVERY AREA —EVERY PURPOSE

colorphzse - - .

3 NN ) <§-,~1\
WITH PIGGY BACK POWER PACK R e T

BT t--@.s::.?:cﬁg__
Gives the EXTRA PUNCH needed to produce the N « s NS I
best in color and improved black and white. High
Gain, high front to back ratio. Double U-bolts CP28G WITH POWER PACK
and double cross-arms for rugged rigidity. 2-piece DEEP FRINGE AREAS
locking mast clamp. No boom braces needed. VHF-FM LIST $53.75
~ A . S n L N Q NG
\‘\'\m‘&a‘\‘~ e e e T ‘w\M? = NS, <_“_;:#
Tl A >ah | < O Y
| \ : '
CP23G WITH POWER PACK CP19G WITH POWER PACK CpP15G WITH POWER PACK CP11G CP7G
FRINGE AREAS NEAR FRINGE-FRINGE SUBURBAN-NEAR FRINGE SUBURBAN CITY AREAS
LIST $44.80 LIST $35.05 LIST $26.10 LIST $20.19 LIST $13.02

COLORDYNE

COMBINATION UHF-VHF-FM
An antenna for all channels 2 through
83. Simplicity of design permits high
gain reception at low cost.

ALP MODELS

VHF-FM
All channels 2 through 13. Simple
swept-element permits low cost with
high gain and excellent color as well
as black and white and FM Stereo.

Colorphase Gombination

ALL-BAND UHF-VHF-FM
WITH PIGGY BACK POWER PACK
One antenna to cover all channels 2

through 83 with single down lead for
all areas including FRINGE AREA.
N

FRINGE
CPC27G WITH POWER PACK LIST $40.75

AN ’T/ “. SUBURBAN

NEAR FRINGE
CPC24G WITH POWER PACK LIST $35.41

FRINGE AREAS
ALPTAG LIST $40.31

CDI13G LIST $21.92
SUBURBAN-NEAR FRINGE

SUBURBAN—CITY
CDI11G LIST $17.70
All models include Free Band Splitter

COLORVISTA UHF

SUBURBAN
NEAR FRINGE
ALP11G LIST $30.00

CITY AREAS
CPC12G LIST $17.42
All models include Free Band Splitter

i

Converts any existing VHF antenna
to 82 channel reception with a single
lead. Receives UHF in one direction
and VHF in another with no rotor or
coupler necessary.

GENUINE
GOLD ANODIZED

Not a Spray to Wash Away!

SUBURBAN—CITY
ALP8G  LIST $20.85

antenmna company

Circle 21 on literature card
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FOR THE FAMILY -
sn srhsana nes wow war s 100 s

Praduct Seal

_Awsrged by hﬂll!

$9.95 e\
HIGHWAY EMERGENCY KIT

with the

AEROVOX AKS0O0OH
CAPACITOR KIT

It's the biggest deal in town, and it's as legitimate
as the United States Mint!

Your Authorized Aerovox Distributor will present
you with an Electro-Lite Highway Emergency Kit
FREE OF CHARGE with the purchase of the
AK600H Capacitor kit.

Now get this!

.. The capacitors alone list for more than forty
Jollars.

..The Highway Emergency Kit is a national best
seller at $9.95.

YOU GET BOTH FOR ONLY $22.95...Save over

twenty-seven dollars on a single purchase!

Highwary Erln:rtgency Kit contains: Look at the capacitors listed and you will see

e Tire Intiator m ’y

« Two.way flashlight that there are no dogs.. You get 25_ bypass tubu-
o Nite Glo $.0.5. Flag lars, 8 tubular electrolytics, and 6 twist-prong elec-
o First Aid Kit trolytics....including 7 red-hot color certified units!
e Fire Extinguisher Don't delay. Your distributor has these kits in

e Magnetic Police-type red flasher

stock right now! Get one for your truck, one for
your car...and if your wife drives her own, one for

AKG600H Capacitor Kit contains: her too. This is an item she'll really appreciate.

5—DBE 601 *{—AFH 2-57 g
S_DBE 6D5 I_PR 1075 Order now while supply lasts.
5—DBE 651 *1—PRS 1360
5—-DBE 6S5 *{—PRS 1470
5—DBE 6P1 *1-PRS 1735
1—AFH 1-22-05 *1—PRS 1750 EROVOX ®
N
ULl Tk IS T AEROVOX CORPORATION
1—AFH 1-24-75 1—PRS 2200 DISTRIBUTOR DIVISION NEW BEDFORD, MASS.
1—AFH 1-25-65 1~PRS 2240
*1—AFH 1-37-25  *Color Certified Technical Leadership — Manufacturing Excellence

Circle 22 on literature card

50 PF REPORTER/May, 1966

Portsmouth

WPAY-FM  104.1
Springfield

WBLY-FM 102.9
Toledo

WCWA-FM 104.7
Urbana

WCOM-FM  101.7
Youngstown

WBBW-FM 93.3

Oklahoma

Lawton

KLAW 101.5
Midwest City

KTEA-FM 92.5
Oklahoma City

KFNB 101.9
Stillwater

KOSU-FMm 91.7
Tulsa

KOCW 97.5

KRAV 96.5

Oregon

Eugene

KFMY 97.9

KWFS-FM 96.1
Portland

KPFM 97.1

KXL-FM 95.5

Pennsylvania

Allentown

WFMZ 100.7
Altoona

WFBG-FM 98.1
Boyertown

WBYO-FM  107.5
Braddock

WLOA-FM 96.9
Chambersburg

WCHA-FM 95.1
Hanover

WYCR 98.5
Harrisburg

WTPA-FM 104.1
Johnstown

WIAC-FM 95.5
0il City

WDJR 98.5
Philadelphia

WDVR 101.1

WFIL-FM 102.1

WFLN-FM 95.7

WHAT-FM 96.5

WIF! 92.5

WIP-FM 93.3

WQAL 106.1
Pittsburgh

WKJF 93.7
Red Lion

WGCB-FM 96.1
Scranton

WWDL-FM  104.9
Tyrone

WGMR-FM  101.1
Warren

WRRN 92.3
Wilkes-Barre

WYZZ 929

Puerto Rico

Aguadilla

WABA-FM  100.3
Rio Piedras




FINC COLOR-VE-LOG
ANTENNAS
FOR UHF, VHF, FM RECEPTION

ALL-BAND
UHF-VHF-FM
ANTENNA

FINCO

Model UVF-24
$59.95 list

The one antenna that does the work of 3! Gives startlingly : )
clear black and white pictures and beautiful color on FINCO Model UVF-18—$42.50 list

both UHF and VHF te evicion channels — plus the finest ' FINCO Model UVF-16—$30.50 list
in stereophonic and monnphonic sound reproduction. , FINCO Model UVF-10—$18.50 list

— 20 2 e pasns—y

SWEPT-ELEMENT = o ey

VHF-FM P
ANTENNA S —

FINCO

Model VL-10
$34.95 list

FINCO’s Color-Ve-Log zhallenges all competition! Its : FINCO Model VL-18-$54.50 list
swept-element design assures the finest in brilliant color FINCO Model VL-15-$46.95 list
and sharply defined b ack and white television recep- - FINCO Model VL-7—$23.95 list
tion — as well as superb FV monaural and stereo quality. [ FINCO Model VL-5 —$16.95 list

Featuring FINCO's exclusive CGold Corodizing

FINCO COLOR-VE-LOG

Prices and specifications subject to cnange without notice

THE FINNEY COMPANY * 34 W. Interstate Street * Bedtord, Ohio
Wrtite for beautiful color brochures Number 20-322, and 20-307, Dept. 310

Circle 23 on literature card
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STEREO FM SIGNAL

SIMULATOR
WR52A

RF CARRIER
100 M

//'"'_'_
[ §

Look what's happened to the RCA WR-51A FM Stereo Signal Simulator

...It got to be the WR-52A...
NEW, REDESIGNED AND IMPROVED

Last year we decided to make a few improvements in
our WR-51A Stereo FM Signal Simulator...for two
years THE established test instrument for multiplex
stereo servicing. We intended to call it the WR-51B.
But one thing led to another and we made so many
extensive improvements that we virtually had a new
instrument on our hands. You're looking at it: the
NEW RCA WR-52A STEREOQ FM SIGNAL SIMULATOR.
We've added an RF Deviation Meter to measure the
modulation level of both stereo and monaural FM sig-
nals. The meter is also used to accurately establish
the tevel of the 19 Kc subcarrier.

We've included provisions for modulating left or right
stereo signals with an external monaural source.
We've added a switch to disable the 19 Kc oscillator
to provide a low-distortion monaural FM output.
We've added a new frequency (72 Kc)...required,
along with the 67 Kc frequency, for trap alignment in
some sets.

These features, together with numerous internal cir-
cuit design changes have resulted in a vastly im-
proved, aimost completely new instrument. And, the
RCA WR-52A includes all those features that made its
predecessor such a valuable servicing tool.

= COMPOSITE STEREQ OUTPUT—for direct connection
to multiplex circuit

Choice of left stereo and right stereo signals

52 PF REPORTER/May, 1966

w RF QUTPUT—for connection to receiver antenna ter-
minals

100 Mc carrier, tuneable

Choice of FM signals—Ileft stereo, right stereo,
monaural FM, internal test and 60 cycle FM sweep

FM stereo deviation adjustable from 0-100%

100 Mc sweep signal adjustable from O to more
than 750 Kc at a 60 cps rate

RF output attenuator
= CRYSTAL-CONTROLLED 19 Kc SUBCARRIER (=.01%)
= SINE WAVE FREQUENCIES
gh}r(ee low-distortion frequencies—400 cps, 1 Kc,
c
Two crystal-controlled frequencies—19 and 38 Kc
Additional frequencies—67 and 72 Kc for trap
alignment
®READILY PORTABLE—weighs only 123% pounds,
measures 132" by 10” by 8~
# COMPLETE WITH WIRED-IN CONNECTING CABLES
We also raised the price...just 50 cents. The WR-52A

is now $250.00.* Ask to see it at your Authorized RCA
Test Equipment Distributor.

“Optional distributor resale price, subject to change with-
out notice. May be slightly higher in Hawaii and the West.

RCAELECTRONIC COMPONENTS & DEVICES, HARRISON, N.J.

| The Most Trusted Name in Electronics

WFID 95.7
Rhode Island

Providence

WERU 95.5

WCRQ 101.5
South Carolina
Beaufort

WBEU-FM 98.7
Greenville

WMUU-FM  94.5
North Charleston

WKTM 102.5
Spartanburg

WSPA-FM 98.9

South Dakota

Sioux Falls

KELO-FM 92.5

Tennessee

Chattanooga

WDOD-FM 96.5
Kingsport

WKPT-FM 98.5
McKenzie

WKTA 106.9
Morristown

WMTN-FM 95.9
Nashville

WLAC-FM  105.9

WNFO-FM  103.3

WSIX-FM 97.9
Sevierville

WSEV-FM  102.1
Tullahoma

WIJIG-FM 93.3

Texas
Abilene
KWKC-FM  105.1
Amarillo

KVII-FM 94.1
Austin

KTBC-FM 93.7
Beaumont

KHGM 95.1
Clear Lake City

KMSC 1021
Dallas

KIXL-FM 104.5

KVIL-FM 103.7

WRR-FM 101.1
El Paso

KTSM-FM 99.9
Fort Worth

KCUL-FM 93.9

WBAP-FM 96.3

Gainesville

KGAF-FM 94.5
Houston

KBNO 93.7

KFMK 97.9

KLEF 94.5

KODA-FM 99.1

KRBE 1041

KXYZ-FM 96.5
Lubbock

KBFM 96.3
Pert Arthur

KFMP 93.3
San Angelo

KWLW 93.9
San Antonio

KEEZ 97.3
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KITY 92.9 KLAY-FM  106.1 . Wyoming CHMLEM  95.3
Sinton West Virginia Cheyenne London
KTOD-FM ~ 101.3 Bluefield KVWO-FM  106.3 CFPL-FM 95.9
Wichita Falls WHIS-FM  104.5 Canada Ottawa
KNTO 95.1 Charleston Alberta CFMO-FM 93.9
Utah WKNA 98.5 Calgary Sault Ste. Marie
KBOC 101.9 Martinsburg Edmonton CKCY-FM 104.3
Salt Lake City WEPM-FM 975 CFRN-FM 100.3 Toronto
KSL-FM 100.3 Wisconsin Red Deer CHFI-FM 98.1
KSOP-FM 104.3 . Delafield CKRD-FM 98.9 CHUM-FM 104.5
. Virginia WHA[? 90.7 British Columbia CJRT-FM 91.1
Harrisonburg Eau Claire Kamloops CKFM-FM 99.9
WS.VA-.FM 100.7 WIAL 94.1 CFEM-EM 98.3 Windsor
Martinsville Green Bay Penticton CKLW-FM 93.9
Norfolk Kenosha Ve N
WTAR-FM 957 WAXO 96.9 CHAOM-FM  103.5 e ons
WYFILEM  99.7 WLIPFM 951 CKLG-FM  99.3 O oss
Richmond Madison Victoria CJMS:FM 94:3
WFMV 103.7 WHA-FM 88.7 CFMS-FM 98.5 CKOM-FM 977
Roanoke WISM-FM 98.1 Manitoba ) ’
WSLSFM 991 WMFM 104.1 Winnipeg Quebec
Washington WRVBFM  102.5 w983 N CHRCk',FN‘ s
- - . imouski
Aberdeen Milwaukee CIOBFM 975 CBREM 1015
KDUX-FM 104.7 WFMR 96.5 CKY-FM 92.1 :
Seattle WMKE 102.1 ) N B nswick Sherbrooke ,
KBBX 98.9 WTMIEM  94.5 G g Prumswic v C:LT'FM b
KETO-FM 1015 Tomah : UL
KISW 99.9 WTMB-FM  98.9 S SR CKVLFM  96.9
KIXI-FM 95.7 Wausau Ontario Saskatchewan
KLSN 96.5 WSAU-FM 95.5 Cobourg .
KZAM 92.5 West Bend CHUC-FM 103.1 Saskatoon 03.9
Tacoma WBKV-FM 925 Hamilton CEMCFM - 103, A

|

BUILT TO THE QUALITY STANDARDS
OF ZENITH ORIGINAL PARTS

FAMOUS
ZENITH QUALITY
TE S for greater reliability, longer life

TV Picture Tubes

A complete line of more
than 200 top-quality tubes.
For color, black-and-white,
or spectal purposes.

Zenith black & white replacement picture tubes are made only from new parts
and materials except for the glass envelope in some tubes which, prior to reuse,
1s inspected and tested to the same high standards as a new envelope. In Color
tubes the screen, aperture mask assembly and envelope are inspected and tested
to meet Zenith's high quality standards prior to reuse. All electron guns are new.

“Royal Crest” Circuit Tubes

A full line of more than 875 tubes ., , .

the same quality tubes as original Zenith
equipment. Your assurance of the m

world’s finest performance.

Order all genuine
Zenith replacement
parts and accessories
from your Zenith
distributor.

l”l ’” The quality goes in before the name goes on®
®

|

il
b
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NOW! ADD TO OR COMPLETE YOUR | v on s is-

SAVE

PHOTOFACT LIBRARY | :1237

on your purchase

AT PRESENT LOW PRICES! | , cizzese

ORDER NOW!

Until July 1,1966, you can buy a PHOTOFACT LIBRARY (minimum of 60 Sets) at the
present low Easy-Buy contract price of *1.95 per Set—you save 55¢ per Set—

you save over *120.00 on a 225-Set Library purchase!
(After July 1, 1966, PHOTOFACT prices go up: Single Sets 1 through 200 go to §3.00 each; Single Sets 201 through current issues go to $2.50 each)

ACT NOW! THERE'S NEVER BEEN A DEAL LIKE THIS:

G e TR
i i G . Ll g i

NO INTEREST, NO CARRYING CHARGE A —— — —
LIBRARY EASY-BUY PLAN

e Yes—no interest—no carrying charge--no . ﬂ
other deal like it!
e Only $10 down—30 months to pay while !

the Library earns for you!
e Prepaid transportation to your shop.

o Add-on privilege of a year’s advance sub- the famOlIS : L
scription to current PHOTOFACT Sets on ) ; . L
same contract. 14-V0|llme e e e e e psncr

NEW STANDARD ENCYCLOPEDIA!
4 waYS TO SELECT YOUR LIBRARY RETAIL FREE with the 'purchase of a :i

1. C let > tP . g o

Libmay JCuT prosent BHOTORASE ] ; VALU®  PHOTOFACT LIBRARY consisting =

2. Order a “Starter” Lib f 225 Sets. . ]

(:Sletzr:51-6’;;j20Ve1-a;1r};'rgm 195ge LSO : 14950 Of 225 or more sets ...an invaluable 'gﬁ
TREASURY OF KNOWLEDGE for your fam-

1964 —only $14.29 per month).
3. Order by brand name and year—see ily —a complete, authoritative, indispens-

the handy selection chart at your Sams | able reference library for your home!

distributor. o
4. Order a complete PuotoracT Library. 8

_ |
- n— = : — T
ol S = . - Tt ﬁ

ACT NOW! SAVE OVER $120.00! Order your Photofact Library today!

Offer ends Use the handy order form on opposite page—bring it to your
June 30, 1966 Sams Distributor or mail to Howard W. Sams & Co., Inc.
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PLEASE CUT ALONG DOTTED LINE
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ENTER YOUR ORDER BELOW—OFFER ENDS JUNE 30, 1966

| understond | moy select ond order o librory of PHOTOFACT Sets (minimum &0 Sets) and receive bonuses as explained below. | olso understand there
will be no interest or carrying chorges added to this contract and that all merchondise on the order will be shipped transportation charges PREPAID from

Indianapolis, Indiona (Within continental iimits of U.S.A.).

CHECK PHOTOFACT SETS TO BE ORDERED ON THIS PLAN

[1955 MONTH OF PUBLICATIO'V‘J_I
v

1 [31 [6l [ oF J121 [ IsL [ 181 [ 211 [ 241 [271 [ 301 [ 331 | 361 [ 391 [ 421 [451 [ 481 | 511 [ 541 | 571 | 601 ] 631 | 661 | 691 | 721 751 | 781 | 8I1
2 [32 162 | 92 [122 | 152 | 182 | 212 [ 242 [ 272 [ 302 332 [ 362 [ 392 | 422 | 452 | 482 | 512 | 542 | 572 | 602 | 632 | 662 | 692 | 722 | 752 | 782 | 812 may
3 [33 |63 ] 93 [123 [ 153 [ 183 | 213 [ 243 [ 273 [ 303 | 333 | 363 [393 | 423 [ 453 | 483 | 513 | 543 [573 | 603 | 633 | 663 | 693 | 723 | 753 | 783 | 813 may
4 (34 |64 94 | 124 [ 154 | 184 | 214 [ 244 [ 274 | 304 [334 | 364 [ 394 | 424 | 454 | 484 | 514 | 544 | 574 | 604 | 634 | 664 | 694 | 724 | 754 784 | 814 may
5 ]35 |65 | 95 [ 125 [ 155 | 185 | 215 [ 245 [ 275 [ 305 [ 335 ] 365 [395 [ 425 | 455 | 485 | 515 | 545 | 575 | 605 | 635 | 665 | 635 | 725] 755 | 785 ] 815 may
6 [36 |66 96 [126 [ 156 | 186 | 216 | 246 | 276 | 306 [ 336 [ 366 |39 | 426 | 456 | 486 | 516 | 546 | 5/6 | 606 | 636 | 666 | 696 | 726 | 756 | 786 816 May
7 137 |67 97 [ 127 | 157 | 187 | 217 | 247 | 277 [ 307 [ 337 | 367 | 397 [ 427 | 457 | 487 | 517 | 547 [577 | 60 637 | 667 | 697 [ 727 | 757 | 787 | 817 tune
8 138 [68 | 98 [128 [ 158 | 188 [ 218 | 248 [ 278 | 308 | 338 | 368 | 398 | 428 | 458 | 488 | 518 | 548 | 578 638 | 668 | 698 | /28 [ /58 | 7881 BI8 june
9 |39 |69 99 1129 [ 159 | 189 | 719 [ 249 [279 {309 [ 339 | 369 [399 | 429 | 459 | 489 | 519 | 549 [579 [ 603 | 639 | 669 | 699 | 729 | 759 | 789 | 819 june
10 {40 [70 [100 130 | 160 [ 190 | 220 [ 250 [ 280 [ 310 [340 [ 370 [400 [ 430 | 460 | 490 | 520 | 550 | 580 | 610 | 640 | 670 | 700 | 730 | 760 | 790 | 820 sune
11 141 )71 [101 [131 J1el | 191 [ 221 [ 251 [281 [ 311 [ 341 [ 371 [401 | 431 | 461 | 491 | 521 | 551 | 581 | 611 | 641 | 671 | 701 | 731 ] 761 791 | 821 June
12 142 [72 [102 [132 [162 [ 192 ] %22 | 252 [ 282 [ 312 [ 347 | 372 [402 | 432 | 462 | 492 | 522 | 552 | 582 | 612 | 642 | 672 | 702 | 732 | 762 | 792 | 822
13 143 [73 103 133 163 [ 193 | 223 | 253 [ 283 [ 313 [ 343 | 373 [403 [ 433 [ 463 | 493 | 523 [ 553 | 583 | 613 | 643 | 673 | 703 | 733 | 763 | 793 | 823
14 [44 |74 [ 104 | 134 | 164 | 194 | 224 | 254 | 284 | 314 [ 344 | 374 [404 | 434 | 464 | 494 | 524 | 554 | 584 | ol 644 | 674 | 704 | 7341 764 | 794 | 824
15 [45 [75 [ 105 135 [165 [ 195 [ 225 | 255 | 285 | 315 | 345 | 3/5 | 405 | 435 | 465 | 495 | 525 | 555 | 585 645 | 675 [ 705 [ 735 765 | 795[ 825
16 [46 [76 | 106 [136 | 166 | 196 | 226 [ 256 [ 286 | 316 [ 346 | 376 | 406 | 436 | 466 | 495 | 526 | 556 | 586 | 616 | 646 | 676 | 706 | 736 | 766 | 796 | 826
17 147 |77 [107 [137 | 167 [ 197 | 227 | 257 [ 287 [ 317 | 347 | 377 | 407 | 437 Jﬂ 497 [ 527 [ 557 [ 587 [ &1/ [ 647 | 677 | 707 | 737 | 767 | 797 | 827
18 |48 [78 [108 (138 [ 168 | 198 | 228 [ 258 [ 288 [ 318 [ 348 | 378 [ 408 | 438 | 468 | 498 | 528 | 558 [ 588 | 61 648 | 678 | 708 | 738 [ 768 | 798 | 828
19 [49 79 [109 [139 [ 169 [499 [229 [ 259 [289 [ 319 | 349 | 379 | 409 | 439 | 469 | 499 | 529 | 559 | 589 | 619 649 | 679 | 709 | 739 769 | 799 | 829
20 {50 80 [110 [140 | 170 | 200 [ 230 [ 260 | 290 [ 320 | 350 [ 380 [ 410 | 440 | 470 | 500 | 530 | 560 ] 590 | 6 650 | 680 [ 710 | 740 [ 770 | 800 | 830
21 [51 81 T111 141 [171 1201 [ 231 [ 261 291 [321 | 351 | 381 | 411 | 441 | 471 | 501 | 531 | 561 | 591 | 621 | 651 681 [ 711 [ 741 [ 771 | 801 [ 831
22 |52 |8 [112 |142 [172 1202 [ 232 [ 262 [292 [ 322 | 352 | 382 [412 | 442 | 472 | 507 | 532 | 562 | 592 | 622 | 652 | 682 | 712 | 742 | 772 | 802 | 832
23 |53 |83 [113 [143 [ 173 [203 [ 233 [ 263 1293 [ 323 | 353 | 383 [413 | 443 | 473 | 503 | 533 | 563 | 593 | 623 | 653 | 683 | 713 | 743 | 773 | 803 | 833
24 [54 [84 [114 [144 [174 T204 [ 234 | 264 [ 294 [ 324 | 354 4 [414 [ 444 1474 [ 504 [ 534 | 564 [594 [624 | 654 | 684 | 714 | 744 | 774 | 804 | 834
25 [55 |85 [115 [145 [175 [205 [ 235 [ 765 [ 285 [ 375 | 355 | 385 |415 | 445 | 475 | 505 | 535 | 565 [595 | 625 655 | 685 | 715 | 745 | 775 | 805 [ 835
26 [56 |80 [116 | 146 [176 [ 206 | 236 | 266 [ 296 [ 326 | 356 | 386 | 416 | 446 | 476 | 506 | 536 | 566 |59 656 | 686 | 716 | 746 | 776 | 806 | 836
27 |57 |87 [17 [147 | 177 207 [ 237 [ 267 [297 |327 [ 357 [ 387 |417 | 447 | 477 | 507 | 537 | 567 [597 | 627 657 | 687 | 717 | 747 | 777 | 807 | 837
28 |58 [88 [118 [148 1178 | 208 | 238 | 268 | 298 | 378 | 358 | 388 |48 | 448 [ 478 | 508 | 538 | 568 | 598 | 628 | 658 | 688 | 718 | 748 [ 778 | 208 | 838
25 159 89 [119 [149 [179 [209 [ 239 [ 269 [ 295 [ 329 [359 | 389 | 419 | 449 | 479 | 509 | 539 | 569 | 599 | 629 659 | 689 | 719 | 749 | 779 | 809 | 839
[30 [60 |90 [ 120 | 150 | 180 | 210 | 240 | 270 | 300 | 330 360 | 330 420 450 | 480 | 510 | 580 | 570 | 600 | 630 660 [ 690 | 720 | 750 | 780 | 810 | 820
Total Number of PHOTOFACT Sets______ @ $1.95 each (minimum order 60 Sets) Until July 1, 1966 $
PHOTOFACT BONUSES (SELECT ONE CATEGORY) ALTERNATE BONUS FOR PURCHASE OF LESS THAN 225 SETS
[J 14 Volume Set New Standard Encyclopedia FREE ____ [J Single Drawer Cabinets to be shipped FREE
{one allowed with purchase of 225 sets) (one allowed with each purchase of 60 sets)
[J peluxe Four-Drawer Cabinets to be shipped FREE ____ [J Regular 4-Drawer Cabinets to be shipped FREE ____
{one allowed with purchase of 200 sets) {one allowed with purchase of 180 sets)
[J Special 4-drawer Cabinet with extension drawer @ $55.00 EACH $
[J Regular 4-drawer Cabinet @ $38.95 each $
[J Number of single drawer file cabinets @ $9.95 each 3.
[J Bases for single drawer file cabinets @ $2.50 each $
TOTAL COST SAMS BOOKS OR SPECIALIZED VOLUMES ADDED TO YOUR PHOTOFACT LIBRARY ORDER $
Cat. No. Price Cat. No. Price Cat. No, Price
$
$.
3 $ $ TOTAL COST . . §
[ Please add this order to my present Easy Buy Contract. 1 understand you will adjust my payments, therefore, | am attaching my present
Easy-Buy coupon payment book.
[J 1 enclose my down payment of $10.00 and agree to pay the balance of $ in equal monthly poyments, | prefer
to make my payments the day of each month.
Until full payment is made, | agree that the title and right of possession of the merchandise sholl remain in you, that | will not sell, remove
or encumber the same without your written consent, thot | assume and sholl be responsible for all lass or damage to said goods, and thot upon
defoult of any poyment or payments, you may, ot your option, take back the merchandise or affirm the sale and hold me liable for the full unpaid
balance.
Dated this day of 19 Your Signature {Purchaser)
MY SAMS DISTRIBUTOR iS: Please ship order to my business name and address shown below.
Name. Name.
Address. Address
X (Do Not Use P. O. Box Number)
City City.
State Zip. State Zip
PER SALESMAN: PFE-5

HOWARD W. SAMS & CO., INC. 4300 w. 62ND STREET, INDIANAPOLIS, IND. 46206
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RCA is
the Mark of
Quality in
replacement parts, too

Genuine RCA replacement parts assure the quality performance
originally engineered into the equipment...use them to help eliminate costly call-backs

Why settlefor substitutes, when genuineRCA precisior
engineered replacement parts are readily available?
They'respecificallydesigned and matched for optimum
performance in RCA equipment. Many RCA parts
also have universal application (wherever used, they
assure RCA's high standard of quality). Your RCA
Distributor stocks them for all your parts requirements,
including those for:
_.Color TV, Black and White TV, Radios, Hi-Fi's, and
other Home Instruments
_.RCA Audio-Visual equipment for schools, business
and industry

_RCA Broadcastequipmentforradioand TV stations
..RCA Radiomarine equipment

..RCA Microwave systems for local utility, turnpike,
and other right-of-way communications
__RCA 2-Way Radic equipment for police, fire de-
partments, taxicab and truck fleets
...RCA Servicemen's Test Equipment.
Avoid wasting profitable service time trying to make-
do with substitutes. Your RCA Distributor can supply
you with all the genuine RCA replacement parts
you need, competitively priced—and readily available.
RCA PARTS & ACCESSORIES, DEPTFORD, NEW JERSEY

Get comprehensive literature—cross-reference and
application data on replacement parts—available
from your RCA Distributor.

The Most Trusted Name in Electronics
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Ke)’ed AGC (Continued from page 22)

In earlier keyed AGC systems using a pentode, the
screen voltage is usually higher than normal for the
particular tube employed. In many models the high
screen voltage is obtained from boost. Knowledge of
this produced a quick analysis in one intermittent con-
dition. Vertical deflection would shrink slowly while
picture contrast increased rapidly to overloaded or
blanked-out conditions. A look at the circuit revealed
one component common to both vertical and AGC
circuits; the resistor feeding voltage to the screen of
the AGC tube also fed B+ to the plate of the vertical
oscillator from the boost source. A visual examination
of this resistor, a two-watt composition unit, showed it
to be badly overheated; it was replaced with a five-
watt wirewound unit and normal opcration was re-
stored.

The circuit in Fig. 10 also had an odd, but in this
casc, strictly AGC trouble. The set was dead and some-
thing was smoking—the ‘something’ was found to be
R71, which was overheating due to a cathode-to-fila-
ment short in the AGC tube. Replacing the tube elim-
inated the overheating, but did not restore the picturc
as cxpected. Instead it produced an overloaded
blanked-out condition resulting from no AGC. Using
a VTVM, the AGC tube was found to have approxi-
mately normal voltage on the cathode, while the screen
was only about twenty volts higher. Since the voltage
difference between screen and cathode, in this set, is
determined by the voltage drop across R71, it was
checked and found to be about one-fourth its normal
resistance. Replacing it restored normal operation. One
observation is worth noting: the screen voltage of a
'BUS, "HS8, and other related types is normally only
about cighty volts with respect to the cathode, com-
pared to the much higher values in pentode types used
for AGC stages. In this case, the use of an override
bias to check AGC would have been absolutely useless,
inasmuch as the voltage checks would still be necessary
and might not have becen as conclusive.

The keying pulse applied to the plate of the keyed
AGC tube will also produce AGC trouble. A unique
trouble of this sort was found in one set. The AGC
pot could be used as a contrast control on some sta-
tions but on other stations the picture would be cither
overloaded or blanked-out. In this set, the keying pulse
was taken from the horizontal oscillator circuit and
was quite different from the usual keying pulse. See
Fig. 11. This keying pulse had an amplitude of only
thirty volts as against the normal 120-150 volts.
Shunting the pulse-coupling capacitor provided normal

AGC J_

VIDEO
AMPLIFIER

PULSE
FROM
FLYBACK

B+

Fig. 10. Source of screen voltage.

s A 13U
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Communications, mobile radio...

A First Class
FCC License

...0r Your Money Back!

Your key to future success in electronics is a
First-Class FCC License. It will permit you
to operate and maintain transmitting equip-
ment used in aviation, broadcasting, marine,
microwave, mobile communications, or Citi-
zens-Band. Cleveland Institute home study
is the ideal way to get your FCC License.
Here's why:

NEW
1966

Our training programs will quickly pre-
pare you for a First-Class Commercial
Radio Telephone License with a Radar

Endorsement. Should you fail to pass 3:!¥05LEe?gﬁlr:t:ew'

the FCC examination after completing lessons in all

your course, you will get a full refund . .
) of these subjects:

of all tuition payments. You get an « Logical

FCC License .. .or your money back! Troubleshooting

o Laser Theory and
Application

» Microminiaturization

o Single Sideband

You owe it to yourself, your family, your
future to get the complete details on our
“proven effective” Cleveland Institute home

study. Just send the coupon below TODAY. Technlques
There’s no obligation. Cleveland Institute of * :::,’"'c;m:" and

Electronics, 1776 E. 17th St., Dept. PF-29,
Cleveland, Ohio 44114,

» Boolean Algebra

Cleveland Institute
of Electronics

1776 E. 17th St., Dept. PF-29

Cleveland, Ohio 44114

Please send FREE Booklet “HOW
TO GET A COMMERCIAL FCC
LICENSE,” without obligation.

occupation

Name Age
(please print)

Address

City State Zip
A leader in Electronics Training...since 1934

I
|
|
|
|
|
|
|
|
|
|
= Your present
|
I
|
|
I
|
I
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Zenith
Wavemagnet
indoor

TV antenna

Designed for clear, sharp;
all-channel (2 to 83) reception
in color or B&W, the Zenith
Wavemagnet antenna meets the
quality standards set for Zenith
‘‘original parts”...your assurance
of the world's finest performance.

The VHF and UHF elements are
heavy chrome-plated. Separate
lead-in cables for UHF and VHF
correspond to the input arrangement
of every new all-channel TV receiver.

This new design features a special
network providing substantial step-up
of basic dipole impedance, resulting
in a lower voltage standing wave ratio
(VSWR) than the ordinary VHF indoor
antennas. This reduces snow effect,
reflections and ghosts.

This new
[ Zenith antenna
doesn t believe
in ghests

Optimum UHF performance is achieved
with two full-size UHF loops, arranged one
behind the other, that are carefully

phased through a coupling network through
the entire UHF spectrum from 470 to 890
megacycles. The increased sensitivity develops
an exceptionally high front-to-back ratio equal
to that in many outdoor antennas. This is
remarkably effective in reducing ghosts

and man-made interference.

Order the new Wavemagnet antenna

(Part Number 973-56) and other genuine Zenith
replacement parts and accessories from your
Zenith distributor.

®
The quality goes in
before the name goes on®

Specifications subject to
change without notice

S



amplitude. After the old unit was removed it was found
to be cracked, a condition not noticeable while it was
in the set.

Troubleshooting

Applying an override bias on the IF AGC line is a
very common approach to AGC trouble. If its use clears
up an overloaded condition, it shows that the AGC
circuit is not developing the proper control voltage;
however, the picture condition or a VITVM connected
to the IF AGC line will tell you the same thing. If
override bias restores a normal picture from the dead,
blanked-out condition of Fig. 7A or the washed out
condition of Fig. 7B, it indicates that the AGC is
supplying excessive control voltage. Again either the
picture or a VIVM will give the same information.
Even after employing override bias to restore the pic-
ture, it is still necessary to usc the VI'VM, and invari-
ably it will reveal voltage discrepancies in the circuit.

AGC troubles discussed in this article have been
presented in the order of their possible occurrence, and
the troubleshooting techniques that were applied to
those cases are recommended in a similar order. For
example, in the cases first discussed concerning open
peaking coils that produce dead blanked-out rasters
from excessive AGC (which a VTVM reading verifies),
the initial step is to check the voltage drop across the
load resistor of the tube that controls the AGC tube.
While it was noted that open peaking coils in video
amplifiers cause excessive conduction of a keyed AGC
tube and excessive AGC, open cathode resistors or
open screen circuits can also produce excessive AGC.
In troubleshooting keyed AGC, first check voltages on
the stage that controls the AGC tube.

Directly tied in with the voltage drop across the
controlling tube’s load resistor is the voltage difference
between the control grid and cathode of the AGC
tube. It is virtually impossible to know exactly what
this voltage difference should be, but in normally oper-
ating receivers it will be found that it will range be-
tween 15 and 30 volts with strong signals. With no
signal being received, the voltage difference will range
above thirty. Because this voltage difference controls
conduction of the AGC tube, some technicians have
wondered how the AGC tube can be conducting at all
with the heavy bias provided when strong signals are
being received. A triple-éxposure. photo taken from a
DC scope (Fig. 12) shows that VTVM readings do not
tell the entire story when measuring this control-grid-
to-cathode voltage difference. The lower line on Fig.
12 was exposed with the scope probe grounded; it

Fig. 11. Unusual keying pulse.

...now available in a WIRE-IT- YOURSELF kl’.
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MERCURY ELECTRONICS CORP.

MERCURY ELECTRONICS Corp.invites You to visit their exhibit at the NEW show June 3,4,5
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. leakage sensi-

2.9 volts provided to prevent damage to the
new low voltage electrolytics used in tran-

EXCLUSIVE —special low test voltage of
sistorized equipment.

Detects those hard-to-find leaky capac-

EXCLUSIVE—HI-LEAK TEST
itors (out-of-circuit}..

tivity to 150 megohms.

Model 1400 IN-CIRCUIT
CAPACITOR TESTER...

Circle 30 on literature card
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Chuck Gravina
just learned how to

plan his profits
the easy way.

It wasn’t hard at all. Chuck took advantage of the all-mew expanded Philco
Tech-Data & Business Management Service. He received all the facts in the mail,
liked what he read, subscribed and received Philco’s Profit Planning kit free.

The kit contains a 24-page guide on profit planning. plus an accurate,
casy-to-usc profit calculator. Philco designed it especially for service-businessmen
like you. You get practical, usable informaton that can help you make
your business more profitable.

And Chuck’s subscription means a wealth of factory-accurate new product
manuals — mailed directly to him. So you'll know about the new products
before they reach the retailers. You'll get monthly inforination on business
management and customer relations. And. of course, you'll receive a full year's
subscription to your Philco Service Businessman’s magazine.

Chuck Gravina knew a good program when he saw it. And he subscribed.
How about you? Shouldn’t you subscribe right now and start planning your own
profits for 19667 Philco is mailing all the details 1o thousands of
service-businessmen right now. Watch your mail for all the information. And if
you'd like any addiuonal facts, talk to your Philco Distributor or contact
Parts & Service Deparunent, Philco Corporation, Tioga & "C” Streets,
Philadclphia, Pa. 19134,

PHILCO
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A SUBSIDIARY OF L/ g‘/@/vr e ey,

Circle 31 on literature card

60 PF REPORTER/May, 1966




Engineered for Professional Quali
and savings up to 50%

Whether you want the creative
pleasure and thrift of build-it-yourself,
or factory-assembled professional
quality equipment ready-to-use—you
save up to 509% with EICO

no-compromise engineering. Be
super-critical. Compare EICO with
anybody else. The more critically
you judge, the more you'll see for
yourself that your best buy is EICO.

EICO

KITS & WIRED

COLOR TV LA

New Model 380 Solid State NTSC
Color Generator generates exact
NTSC color signals individually
and all required dot-bar patterns.
Super-compact, 4 pounds light, in-
stalnt operation. $159.95 wired
only.

Model 369 Sweep/Marker Gener-
ator for easiest, fastest visual
alignment of color or B&W TV and
FM RF and IF circuits. Five sweep
ranges from 3-220mc. Four marker
ranges from 2-225mc. Crystal
marker oscillator. Post injection
of markers. $89.95 kit, $139.95

New Model 435 Direct-Coupled
Wideband Scope. Top-quality DC-
4.5mc scope with 3” flat-face CRT.
Zener calibrator: Qutperforms 5
scopes three times its size, facili-
tates on-location color TV and
other servicing. $99.95 kit,
$149.95 wired.

ot e

s—

l

Three compact portable instruments for shop or home Color TV servicing.
Add one more and you're set for FM-MPX stereo.

New Model 342 FM Multiplex Sig-
nal Generator. Design lab quality.
Both composite audio and FM RF
outputs. Inputs for stereo audio
source for store demonstrations,
critical A/B listening tests.
$149.95 wired.

wired.

New Model 1030 Regulated Power Supply. Speeds
troubleshooting, design work, production
testing, electronics teaching, Variable bias and
plate sources regulated to 13 of 1%: 0-150V @
2ma; 0-400V @ up to 150ma. Ripple less than
%r)nvArms. Unregulated fil. volts of 6.3V & 12.6V,

3A.
voltmeter. $59.95 kit, $99.95 wired.

line

Switchable, monitoring milliammeter and

New Model 378 Audio Generator. Near-distoftion-
less sine wave generator (<0.1% 20-20,000c¢)
providing fast, convenient switch-selection of
frequencies from 1c to 110kc (1c steps 1¢-100c,
10c steps 100c-1kc, 100c steps 1kc-10ke, 1kc
steps 10kc-110kc), 8-pos. 10db/step output
attenuator & fine attenuator. Qutput meter (414"
200ua) with 8 voltage ranges & db scale. $49.95
kit, $69.95 wired.

New Mode! 965 FaradOhm Bridge/Analyzer. “Un-
usually versatile” — Electronics World. 9-range,
low-voliage capacitance-resistance bridge safely
measures even 1-volt electrolytics. Metered
bridge balance, leakage test voitage (6 DC VIVM
ranges 1.5-500V), leakage current (11 DC VTAM
ranges 0.15ua-15ma). DC VIVM & VTAM external-
ly usable. $129.95 wired.

Model 460 Wideband Direct-Coupled 5” Oscil-
loscope. DC-4.5me for color and B&W TV service
and lab use. Push-pull DC vertical amp., bal. or
unbal.
$89.95 kit, $129.50 wired.

input. Automatic sync limiter and amp.

New Model 779 Sentine! 23 CB Transceiver. 23-
channel frequency synthesizer provides crystal-
controlfed transmit and receive on all 23 chan-
nels. No additiona! crystals to buy ever! Features
include dual conversion, illuminated S/RF meter,
adjustable squelch and noise limiter, TVI filter,
117VAC and 12VDC transistorized dual power
supply. Also serves as 3.5 watt P.A. system.
$169.95 wired.

Model 232 Peak-to-Peak VIVM. A must for color
or B&W TV and industrial use. 7-non-skip ranges
on all 4 functions. With Uni-Probe. ® $29.95 kit,
$49.95 wired.

New Mode! 3566 All Solld-State Automatic FM
MPX Stereo Tuner/Amplifler. *‘Very satisfactory
product, very attractive price’’—Audio Magazine.
No tubes, not even nuvistors, Delivers 112 watts
IHF total to 4 ohms, 75 watts to 8 ohms. Com-
pletely pre-wired and pre-aligned RF,
MPX circuitry, plus plug-in transistor sockets.
$219.95 kit (opticna!
$325.00 wirerd
approved.

If and

walnut cabinet $14.95),
including walnut cabiret. UL

FREE 1966 CATALOG

EICO Electronic Instrument Co., Inc.
131-01 39th Ave., Fiushing, N.Y. 11352 PF.5

|

i

i

]

| Send me FREE catalog describing the full EICO
| line of 200 best buys, and name of nearest
I dealer. I'm interested in:
i

i

i

[

|

|

[J test equipment [ ham radio

New Model 753 The one and only SSB/AM/CW D) stereo/hifi 0 ‘Citizens Bacd (g0
Tri-Band Transceiver Kit. “The best ham trans-
ceiver buy for 1966''—Radio TV Experimenter
Magazine. 200 watts PEP on 80, 40 and 20
meters. Receiver offset tuning, built-in VOX, high
tevel dynamic ALC. Unequaled performance, fea-
ures and appearance, Sensationally priced at
$179.95 kit, $299.95 wired.

Name

Address

1945-1965: TWENTY YEARS OF LEADERSHIP IN CREATIVE ELECTRONICS
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EXPANDS
BY

ANTENNA SIZES
(11 element - 12 element - 15 element)

POPULAR PRICE LEVELS
($14.95-819.95 - 824 95)

INSTALLATION APPLICATIONS
(suburban - fringe - medium fringe )

RECEPTION RANGES
(uhf - vhf - fm)

BETTER BUILT FOR BETTER PERFORMANCE

NTENNACRAFT

Automatic Channel Selector
TV ANTENNAS
BURLINGTON, {OWA

i
See us in Room 327 — San Francisco
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Fig. 12. DC levels at AGC grid.

represents zcero volts, and the beam was positioned at
the bottom of the screen. Next the scope probe was
applied to the cathode of the AGC tube. It represents
200 volts, the same value as measured by a VIVM,
and its trace line was shortened for the purpose of
identification. The third exposure is the signal at the
grid of the AGC tube. Note that its sync tip is very close
to the 200 volt level. This third exposure shows that
DC levels of the signal vary from a little less than two
hundred volts to about 100 volts. A VTVM reading at
the grid gave about 160 volts. Thus the bias as indi-
cated by VTVM readings is far greater than the actual
bias of the tube.

After it has been established that normal bias is
present on the keyed AGC tube, the voltage should be
measured between screen grid and cathode. For "BUS
type tubes, the voltage is always between 65 and 90
volts; for other type pentodes the limits are consider-
ably greater—in some designs as low as 150 volts, in
others as much as 300 volts. The tighter limits in the
BUS types make this phase of testing a little easier, but
the additional grid used for noise cancelling in these
tubes is also capable of producing AGC trouble. Any
effect of this noise-cancelling grid can be eliminated
entirely by shorting it to the cathode.

If all these tests fail to reveal the cause of the AGC
trouble, the keying pulse to the plate should be exam-
ined. The easiest and only sure way to check the
pulse is with a scope. The amplitude ranges from as
low as 250 volts to more than 600 volts in some
models.

Conclusion

A thorough understanding of keyed AGC theory
—knowing how the negative voltage ts developed from
a positive pulse, knowing how the magnitude of the
voltage is controlled, and full awareness of the part
played by the controlling stage—is the most important
factor in solving AGC problems. Without a thorough
understanding the keyed AGC theory, the measurements
or values indicated by test equipment have little mean-
ing.

While there are ‘quickte’ checks that can in some
instances help in troubleshooting keyed AGC, pin-
pointing the defect in most cases requires extensive,
closely examined voltage measurements. It is somewhat
ironic that as helpful as a scope can be for trouble-
shooting less complex circuits, it has definite limitations
for troubleshooting this complex circuit. Your knowl-
edge and your VI'VM are your best tools in handling
these circuits. A



No one has ever offered a line

equivalent to this

IRC’s VIDOR has done it again. They're
here with the only high power battery line
in America today.

Up to now you couldn’t even get a high
power battery line—from anybody. But
now it's here. Only VIDOR has it. And the
same great quality you expect from the
British (you know about Garrard, Rolls-
Royce and Wilkinson).

Talk about profits, listen to this. They'll
last up to three times longer than other
standard carbon zinc types, so you can
sell VIDOR high power for those that want
the best, which it is, and get top dollar.

Or you can discount and still get a bigger
profit than you can selling any other
battery.

VIDOR high power batteries have the kind
of product - profit - quality story you
haven't heard before. And VIDOR is here
to stay (they’re already here with tran-
sistor and general purpose battery lines).

If you haven't heard about VIDOR, you
should. And quick. The quicker you do,
the more money you'll make. Call your
IRC representative for all the profitable
details today.

Consumer & Distributor Products Division, IRC, Inc., Philadelphia, Pa. 19108.

See us at Booth 2501 —Suite 375—Del Webb's Towne House
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