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Outperforms them all ! 

Outsells them all ! 

i 

TRANSISTOR 

POW E R M AT E PREAMPLIFIER 

BY FAR THE BEST antenna preamplifier in the 
business-that's POWERMATE! On black -and - 
white, and where it really counts-on color TV- 
POWERMATE's superiority shows up across the 
country. 

The better VSWR (impedance match), flat re- 
sponse, ultra -high gain, special broad -band neutral- 
izing transformer, and better power -supply filter- 

ing-all add up to an outstanding product. No 
polarity problems ... no call-backs ... transistor 
protected from lightning -coupled surges ... remote 
a -c power supply feeds 2 sets. 

Step up to POWERMATE, and step up to a tre- 
mendous new profit opportunity. See your Jerrold 
distributor now. 

Model APM-1O1 $39.95 list, complete 

JERROLD ELECTRONICS CORPORATION 
Distributor Sales Division, Dept. IDS -239, Philadelphia 32, Pa. 

Jerrold Electronics (Canada) Ltd., Toronto Export: CBS International, New York 22, N. Y. 



PREVIEWS of new sets Airline 
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Airline Model WG -5277A 
Chassis 235155G 

Here is one of the latest Airline 23" 
console television sets. The chassis con- 
tains a total of 14 tubes, including a 
23AHP4, 92° picture tube. The VHF 
tuner is a turret type, with individual - 
channel oscillator slugs that can be ad- 
justed after removing the channel -selec- 
tor and fine-tuning knobs. 

Channel -selector, fine-tuning, on -off - 
volume, brightness, and vertical -hold con- 
trols are located on the front -panel 
escutcheon. Directly above these con- 
trols is the channel -indicator window. 
The controls for vertical linearity, height, 
and horizontal hold are mounted on the 
chassis rear apron and extend through 
the rear cover. The buzz control (wire - 
wound pot in the gated -beam detector 
cathode) and the horizontal frequency 
coil can be adjusted after the rear cover 
has been removed. 

Although many earlier Airline models 
had a Synchroguide horizontal circuit, 
this chassis uses a multivibrator. The 
procedure for adjusting the horizontal 
frequency (ringing) coil is as follows: 
Short the plate of the sync separator 
(pin 1 of the 6CG7) to chassis or the 
135 -volt B+ line. Short out the ringing 
coil and adjust the horizontal hold con- 
trol until the blanking bar drifts slowly 
across the face of the picture tube. Re- 
move the short from the coil, and ad- 
just the slug until the blanking bar slow- 
ly drifts again. When the short is dis- 
connected from the sync -separator plate, 
the picture should remain in horizontal 
sync without further adjustment. 

Chassis removal in this receiver is 
fairly simple: Remove the front knobs, 
the rear cover (held by nine screws), 
two metal bolts located on the bottom 
of the cabinet, and one bolt which holds 
the top support bracket; unplug the yoke 
and the picture -tube socket; remove the 
speaker and anode leads and the CRT 
grounding strap; then you can pull the 
chassis. 

Two 3BZ6's provide IF amplification, 
and a CK-706A crystal is used as the 
video detector. The low -voltage supply, 
a half -wave circuit using one silicon 
rectifier, is protected by a 4.7 -ohm fus- 
ible resistor located on the exposed side 
of the chassis. Focusing -anode voltage 
can be selected with the shorting bar lo- 
cated on the CRT base. This bar can 
connect the focus grid (pin 6) to either 
pin 2 or pin 10 of the picture tube. 

July, 1962/PF REPORTER 1 



Emerson . .................. PREVIEWS of new sets 

Emerson Model R-1818 
TV Chassis 120593-A 

Shown here is Emerson's 19" metal - 
cabinet portable, equipped with a two - 
function remote control and a built-in 
rabbit -ear antenna. A 19XP4 picture tube 
is used, and the first and second IF am- 
plifiers are high -gain 6GM6's. 

To pull the vertical chassis, first re- 
move the three front knobs, the rear 
cover (secured by six metal screws), and 
the safety -glass assembly-which is held 
by three screws at the bottom of the 
cabinet. Next, take out the remote -re- 
ceiver chassis by removing two screws 
and disconnecting the power plug. Fol- 
lowing this step, remove the eight screws 
around the chassis edges, and another 
screw which holds the tuner assembly 
to the front of the cabinet. After remov- 
ing the REMOTE -MANUAL selector switch, 
the CRT socket, and the yoke clamp, 
you can unplug the anode and speaker 
leads and remove the TV chassis. 

The brightness (inner shaft - vertical 
size), the contrast, and the vertical hold 
(inner shaft - vertical linearity) con- 
trols are all mounted on the rear apron 
and use "thumb wheel" knobs to facili- 
tate adjustments. The LOCAL -DISTANCE and 
horizontal hold controls have plastic ex- 
tension shafts so they can be adjusted 
without removing the rear cover. The 
manual push -type on -off switch, attached 
to the volume control, also actuates the 
remote -control receiver. The power -op- 
erated channel selector can be rotated 
manually, even when the REMOTE -MANUAL 
switch is set for remote operation. 

The TV chassis contains one large 
printed -circuit board upon which the ma- 
jority of the components are mounted. 
The printed wiring and solder connec- 
tions on the underside of this board are 
easily reached, once the chassis is re- 
moved from the cabinet. 

B+ is derived from a power trans- 
former and a 5U4GB rectifier. A 7/10 - 
amp fuse protects the low -voltage sup- 
ply, and the 6.3 -volt filament source uses 
a wire -link fuse for overload protection. 

The horizontal AFC diode is soldered 
on the printed -wiring side of the chassis. 
The horizontal frequency coil (hex -type 
core) is located on the component side of 
the PC board, near the right edge. A 
wire -wound horizontal drive control is 
connected in the cathode circuit of the 
6DQ6B, and can be adjusted from the 
rear of the chassis. 
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PREVIEWS of new sets Philco 
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Philco Model K-3244SA 
Chassis 12J28A 

You're looking at Philco's new Black 
Beauty 19" portable television. The cab- 
inet is similar in shape to earlier Brief- 
case models except for the tapered cab- 
inet, which gives a streamlined appear- 
ance. The plastic safety window is easily 
released for cleaning (with mild soap 
and water) by removing two bottom 
screws which hold the front panel, as 
shown in the photograph. Two rotating 
drums indicate channel and volume set- 
tings through front -panel windows. 

Channel and on -off control knobs are 
located at the ends of the top panel; 
the brightness, horizontal hold, and verti- 
cal hold controls are in the middle of 
the right side. Vertical linearity, height, 
and horizontal adjustments are located 
inside the shafts of the aforementioned 
controls. You can adjust the width con- 
trol after first removing the volume and 
contrast knobs. 

When the rear cover is off, all tubes 
(except the high -voltage rectifier) can be 
changed with ease. The high -voltage cage 
has a hinged door which can be snapped 
open after one retaining screw is re- 
moved. The silicon rectifiers, used in a 
"hot -chassis" voltage -doubler circuit, can 

Mr -.MOW . be unsoldered and replaced without fur- 
ther chassis disassembly. A 5.6 -ohm plug- 
in fusible resistor provides overload pro- 
tection for this circuit. Located directly 
behind this component is the filament - 
dropping resistor. 

The IF, video, and sound circuits are 
incorporated in one printed -circuit board. 
To service the video detector, it is neces- 
sary to remove the IF circuit shield and 
a small snap -off can which covers the de- 
tector assembly. 

Three new tube types appear in this 
chassis. Two 11JE8's are used-one as 
the video output and sync separator, the 
other as the AGC keying and audio out- 
put tube. A 4EH7 frame -grid pentode, 
which has become popular in the last 
year or so, is used in the IF stages. The 
damper is a 17D4(dot) tube, with a 
newly developed "copper -core" plate for 
better heat dissipation. Philco cautions 
against use of the plain 17D4 tube in 
this chassis, as premature burnout may 
result. The suggested replacements are 
Philco's 17D4(dot) or the 17D4A offered 
by other manufacturers. 

Use of DC coupling to the picture - 
tube cathode is the most significant cir- 
cuit change in the 12J28 chassis line. 
This circuit maintains the picture -tube 
bias at a constant level for all settings 
of the contrast control. 

PF REPORTER for July, 1962, Vol. 12 No. 7. PF REPORTER is published moodily by Howard W. Sams & Co., Inc., 4300 W. 62nd St., Indianapolis 6, Indiana. 
Second-class postage paid at Indianapolis, Indiana. 1, 2 & 3 year subscription prices: U.S.A., its possessions, and Canada: $4.00, 87.00, $9.00. All other countries: 
$9.00, $9.00, $12..00. Current single issues 31c each; back issues 10c each. 
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Zenith PREVIEWS of new sets 

Zenith Model J3350L 
Chassis 16J22QS 

This 23" console television comes 
equipped with Zenith's new all -transistor 
remote control and a 23ANP4 (bonded) 
picture tube. The Gold Video Guard tuner 
has gold-filled contacts and preset fine 
tuning. 

High -gain tubes (two 6EH7/EF183 and 
one 6EJ7/EF184) are found in the IF 
strip, while a 6GN8 serves as the video 
output tube. Not too familiar, as yet, is 
the 6HS8 (an improvement on the 6BU8 
type) used for AGC keying, sync separ- 
ating and noise limiting. The low -voltage 
rectifier is a 3DG4, and protection is 
provided by a 7/10 -amp fuse (bayonet 
type). The filament source is fused with 
a 11/2" strip of #24 wire, while a 5 -amp 
fuse is used in the power transformer 
primary. 

All operating controls, and most serv- 
ice controls, can be adjusted from the 
front of the cabinet. The AGC, FRINGE 
LOCK, and buzz controls are accessible 
from the rear. 

To pull the chassis for servicing, re- 
move the rear cover (held by eight 
screws), six screws around the inside of 
the CRT mask assembly, and four metal 
bolts located on the bottom of the cab- 
inet; disconnect all leads to the tuner 
and remove the tuner (held by three 
screws); detach the speaker leads and 
the remote -receiver power plug from the 
main chassis. The complete chassis and 
mask assembly can be removed through 
the front of the cabinet. 

A new feature in Zenith's "J" line is 
the all -transistor remote -control receiver 
chassis. In physical shape and size, it re- 
sembles previous types, with a snap -on 
dust cover to protect the coils and relays 
from damage. The eight plug-in PNP 
transistors can be removed easily for 
checking or substitution. The four -posi- 
tion volume -stepper relay (similar to that 
used in previous remotes) also performs 
the on -off operation. A sound -muting 
relay, a new function added to the re- 
mote chassis, permits complete cutoff of 
the sound, regardless of the volume -level 
setting. Two other relay circuits control 
tuner rotation; channel selection can be 
either clockwise or counterclockwise. The 
remote transmitter is a mechanical tone 
generator. Four push buttons provide 
channel -higher, channel -lower, on -off -vol- 
ume, and mute functions. Overload pro- 
tection for the power transformer in the 
remote chassis is provided by a .15 -amp 
fuse, located on top of the chassis- 
see photo. 
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VIDEO SPEED SERVICING Óerymftcc 

See PHOTOFACT Set 508, Folder 2 

Mfr: Olympic 

Card No: OL JRW-1 

Section Affected: Pix. 

Chassis No. JRW 

Symptoms: No picture. Voltage at cathode 
(pin 6) of V4A (6AW8A) is too high. 

Cause: Open cathode resistor in video output 
stage. 

What To Do: Replace R27 (68 ohms). 

Mfr: Olympic 

Card No: OL JRW-2 

Chassis No. JRW 

Section Affected: Sound. 
Symptoms: Weak sound; voltage at plate (pin 

3) is too high. 

Cause: Plate -load resistor in sound -IF stage 
has decreased in value. 

What To Do: Replace R35 (22K). 

Mfr: Olympic 

Card No: OL JRW-3 

Chassis No. JRW 

Section Affected: Raster. 

Symptoms: Streaks and flashes across CRT 
screen. Large fluctuation of voltage at plate 
(pin 6) of V8A (6DE7). 

Cause: Internal arcing in height control. 

What To Do: Replace R6 (2.5 meg). 
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VIDEO SPEED SERVICING dEy00te 
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See PHOTOFACT Set 508, Folder 2 

Mfr: Olympic Chassis No. JRW 

Card No: OL JRW-4 

Section Affected: Sync. 

Symptoms: Critical horizontal and vertical 
hold. Voltage at grid (pin 7) of sync separ- 
ator is almost zero, even with signal applied. 

Cause: Leaky coupling capacitor between 
noise inverter and sync separator. 

What To Do: Replace C45 (.047 mfd). 

Mfr: Olympic Chassis No. JRW 

Card No: OL JRW-5 

Section Affected: Raster. 

Symptoms: White vertical lines in raster. 

Cause: Open resistor in horizontal yoke circuit. 

What To Do: Replace R80 (4700 ohms). 

Mfr: Olympic 

Card No: OL JRW-6 

Section Affected: Raster. 

Chassis No. JRW 

Symptoms: Horizontal sweep collapses; then 
raster disappears. Voltage at screen (pin 4) 
of V10 (6DQ6A) is much too high. 6DQ6A 
may burn out. 

Cause: Screen -grid resistor in horizontal out- 
put stage has decreased in value. 

What To Do: Replace R78 (12K -2W). 



VIDEO SPEED SERVICING 
See PHOTOFACT Set 487, Folder 2 

Mfr: Westinghouse Chassis No. V-2378-1 

Card No: WE 2378-1-7 

Section Affected: Pix and sound. 

Symptoms: No video; weak sound with buzz. 

Cause: Open AGC winding on horizontal out- 
put transformer. 

What To Do: Repair or resolder leads on 
winding T -S, or replace T4. 

Mfr: Westinghouse Chassis No. V-2378-1 

Card No: WE 2378-1-8 

Section Affected: Sync. 

Symptoms: Horizontal - oscillator frequency 
drifts out of hold -in range. Voltage at both 
cathodes (pins 8 and 3) of Vll (6CG7) 
higher than normal. 

Cause: Cathode resistor of horizontal multi - 
vibrator increases in value. 

What To Do: Replace R76 (1000 ohms). 

Mfr: Westinghouse Chassis No. V-2378-1 

Card No: WE 2378-1-9 

Section Affected: Pix. 

Symptoms: Picture smeared and weak; R27 
burned. Low voltage on plate (pin 9) of 
V4A (6EB8). 

Cause: Open peaking coil in plate circuit of 
video output stage. 

What To Do: Replace L16, or resolder open 
pigtails. 
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VIDEO Sia --ED SERVICING I2T/edtíe9lraude 

VERT MUET 

VERT OUTPUT 

io 12DT5 

DO NOT MEASURE 

See PHOTOFACT Set 487, Folder 2 

Mfr: Westinghouse Chassis No. V-2378-1 

Card No: WE 2378-1-10 

Section Affected: Sync. 

Symptoms: Poor horizontal and vertical hold. 
Abnormally high voltage on plate (pin 3) 
of V4B (6EB8). 

Cause: Open voltage -divider resistor in plate 
circuit of sync separator. 

What To Do: Replace R56 (150K). 

Mfr: Westinghouse Chassis No. V-2378-1 

Card No: WE 2378-1-11 

Section Affected: Sound. 

Symptoms: Weak sound. Low voltage on plate 
(pin 5) of V8 (6DT6). 

Cause: Plate resistor of audio detector has in- 
creased in value. 

What To Do: Replace R48 (1 meg-1W). 

Mfr: Westinghouse Chassis No. V-2378-1 

Card No: WE 2378-1-12 

Section Affected: Raster. 

Symptoms: Vertical sweep collapses intermit- 
tently. 

Cause: Shorted feedback capacitor in vertical 
multivibrator. 

What To Do: Replace C58 (.047 mfd). 
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Tarzian offers 
ONLY 

FAST, DEPENDABLE 

TUNER 

REPAIR SERVICE 

ALL 

MAKES 

'= 

It just makes sense that a manufacturer of tuners should 
be better -qualified, better -equipped to offer the most de- 
pendable tuner repair and overhaul service. 

Sarkes Tarzian, Inc., pioneer in the tuner business, 
maintains a complete, well-equipped Factory Service Dept. 
-assisted by Engineering personnel-and staffed by spe- 
cialized technicians who handle ONLY tuner repairs .. . 
on ALL makes and models. 

Tarzian-made tuners received one day will be shipped 
out the next. There is a 12 -month guarantee against defec- 
tive workmanship and parts failure due to normal usage. 
And compare our cost of $8.50 and $15 for UV combina- 
tions. There is absolutely no additional, hidden charge for 
ANY parts except tubes. Replacements available at low 
cost on tuners beyond practical repair. 

® Tarzian-made tuners are identified by this stamping. 
When inquiring about service on other tuners, always 
give tube complement ... shaft length ... filament .. . 

voltage ... series or shunt heater ... IF frequency .. . 

chassis identification. All tuners repaired on approved, 
open accounts. Check with your local distributor for 
Sarkes Tarzian replacement tuners, replacement parts, or 
repair service. 

\-9/SARKES 
SERVICE MANAGER TUNER DIVISION DEPT. 3A 

TARZIAN INC 
east hillside hillside drive bloomington, indiana 

edison 2-7251 

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

INCLUDING 

ALL Äs 
and LABOR 

(EXCEPT TUBES) 

24HOUR SERVICE 

1 -YEAR WARRANTY 

Tuners Repaired on 

pproved, Open Accounts 

- 

See your distributor, or 
use this address for fast, 

factory repair service 
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The "HIDDEN 500" wrote these 6 SUCCESS STORIE 

Service Technicians supply the happy endings! 
Capacitor success stories are no novelty at Sprague. The "Hidden 500", 
Sprague's behind -the -scenes staff of 500 experienced researchers, have 
authored scores of them! And customers add new chapters every day. But 
none has proved more popular than the 6 best sellers shown here. Developed 
by the largest research organization in the capacitor industry, these 6 

assure happy endings to service technicians' problems. 

S ... 

Q DIFILM® BLACK BEAUTY® MOLDED TUBULAR CAPACITORS 
The world's most humidity -resistant molded capacitors. Dual 
dielectric-polyester film and special capacitor tissue-com- 
bines best features of both. Exclusive HCX® solid impregnant 
produces rock -hard section-nothing to leak. Tough case of 
non-flammable phenolic-cannot be damaged in handling. 

Q DIFILM® ORANGE DROP® DIPPED TUBULAR CAPACITORS 
Especially made for exact, original replacement of radial -lead 
tubulars. Dual dielectric combines the best features of both 
polyester film and special capacitor tissue. Exclusive HCX® 
solid impregnant-no oil to leak, no wax to drip. Double 
dipped in bright orange epoxy resin to beat heat and humidity. 

Q TWIST -LOK® ELECTROLYTIC CAPACITORS 
The most dependable capacitors of their type. Built to "take 
it" under torrid 185°F (85°C) temperatures-in crowded 
TV chassis, sizzling auto radios, portable and ac -dc table 
radios, radio -phono combinations, etc. Hermetically sealed 
in aluminum cases for exceptionally long life. Withstand high 
surge voltages. Ideal for high ripple selenium rectifier circuits. 

Q ATOM® ELECTROLYTIC CAPACITORS 
The smallest dependable electrolytics designed for 85°C opera- 

gee- tion in voltages to 450 WVDC. Small enough to fit anywhere, 
a0µ work anywhere. Low leakage and long shelf life. Will with- 

stand high temperatures, high ripple currents, high surge volt- 
ages. Metal case construction with Kraft insulating sleeve. 

Q LITTL-LYTIC® ELECTROLYTIC CAPACITORS 
Ultra -tiny size for use in transistorized equipment. High de- 
gree of reliability at reasonable price. All -welded construction 
-no pressure joints to cause "open" circuits. Withstand 
temperatures to 85°C (185°F). Hermetically sealed. Extremely 
low leakage current. Designed for long shelf life-particularly 
important in sets used only part of the year. 

CERA -MITE® CERAMIC CAPACITORS 
Tiny, tough, dependable in practically every application. Low 
self-inductance of silvered flat -plate design gives improved 
by-pass action in TV r -f circuits. Higher self -resonant frequen- 
cy than tubular ceramics or micas. Tough moisture -proof 
coating. Designed for 85°C operation. 

Handy Hanging Wall Catalog C-457 gives complete service part 
listings. Ask your Sprague Distributor for a copy, or write 
Sprague Products Co., 105 Marshall St., North Adams, Mass. 

SPRAGUE® 
THE MARK OF RELIABILITY 

10 PF REPORTER July, 1962 



publisher 
Howard W. Sams 

general manager 
Mal Parks, Jr. 

editor 
Verne M. Ray 

managing editor 
Forest H. Belt 

ossi. managing editor 
Thomas A. Lesti 

associate editors 
James F. Galloway 

George F. Corne, Jr. 

consulting editors 
William E. Burke 

Joe A. Groves 
Z. P. Oliphant 

production manager 
Rcbert N. Rippy 

circulation fulfillment 
Pat Tidd, Mgr. 

Constance Bland, Ass't. 
Katherina Smith, Ass't 

art director 
Anthony M. Andreone 

advertising & editoria 
assistants 

Ruth E. Bastin 
Georgeanna Caldwell 

gaula Haffner 

photography 
Rcbert W. Reed 

advertising sales offices 
midwestern 

John Groce, advertising sales manager 
PF REPORTER 

4300 West 62nd Street, 
Indianapolis 6, Ind. 

AX 1-3100 

eastern 
Clarks Horner 

Howard W. Sans & Co., Inc. 
3 West 57th Street, 

New York, N. Y. 

MUrray Hill 8-6350 

western 
The Maurice A. Kimball Co., Inc. 

2550 Beverly Blvd., Los Angeles 57, Calif. 
DUnkirk 8-6178; and 580 Market Street, 

Room 400, San Frcncisco 4, Calif. EXbrook 2-3365 
Address all correspondence to 

PF REPORTER, 4300 W. b2nd Street, 
Indianapolis 6, Indiana 
sise 

CD 4 

Copyright 0 1962 by Howard W. Sams & 

Co., Inc. PF REPORTER is a trademark of 
How:rd W. Sams & Co., Inc. No part of 

PF REPOR-ER may be reprocuced without 
written permission. No patent liability is 

assumed with respect to use of information 
herein. Acceptance of advertising does not in 

any manse signify the products, policies and 

services ,o advertised have been approved, 
endorsed cr recommended by this magazine. 

Indexed in Lectrodex. 

Printed by the Waldemar Press Div. 

cf Howard W. Sams & Co., Inc. 

REPORTER 
including Electronic Servicing 
VOLUME 12, No. 7 CONTENTS JULY, 1962 

Previews of New Sets 
Airline Model WG -5277A (Chassis S15), 

Emer..on Model R1818 (Chassis 120593A), 
Philco Model K3244SA (Chassis 12J28A), 
Zenith Model J3350L (Chassis 16J22QS). 

Video Speed Servicing 
Service hints on Olympic Chassis JRW 

and Westinghouse Chassis V-2378-1. 

Letters to the Editor 

The Electronic Scanner 

What to Do When the Fuse Blows 
Quidcer Servicing-Here's a check list for 

forestalling a repeat performance. 

Silence That Intercarrier Buzz 
Why this symptom occurs and what you 

can do about it. 

Search Tuners in Auto Radios 
Understanding how they work will provide 

answers to most service problems. 

Guide to a Basic CRT Inventory 
Simplify your stock by following manufacturers' 

recommendations on using substitute types. 

Easier PC -Board Repairs 
A look at special tools and techniques for 

servicing printed circuits. 

Binary Numbers Are Not Complicated! 
Servicing Industrial Electronics-Follow these computations 

for guidance in learning computer language. 

Summer Service Promotions 
Dollar and Sense Servicing-Advertising tan pep up 

business during this normally slow season. 

TV Tube Trends 
Important information about compactrons, novars, 

and other unusual tubes in the newest sets. 

Know Your Yokes and Flybacks 
How eo take out "callback insurance" on 

a replacement. 

Notes on Test Equipment 
Lab reports on the B & K Model 700 Tube Tester, 

EICO Model 222 VTVM, and Calbest Model MX625SG 
Multiplex Generator. 

Service Dealer Advertising Program 

The Troubleshooter 

Product Report 

Free Catalog & Literature Service 

Monthly Index 

ABOUT THE COVER 

When printed -circuit boards first 
appeared in radio and TV sets, many 

new repair techniques were born of 
necessity. Those which have stood the 

test of several years' field ex- 
perience, and are becoming second 

nature to progressive servicemen, are 
pictured on pages 26 and 27. 

Wayne Lemons 

Art Margolis 

George F. Corne, Jr. 

Jim Galloway 

Forest H. Belt 

Thomas A. Lesh 

George F. Corne, Jr. 

Forest H. Belt 

1 

5 

12 

16 

18 

20 

22 

24 

26 

28 

30 

36 

42 

50 

62 

56 

70 

72 

on free literature card 



44de. 

A. C. HOUSOLD ELECTIII ITY Ambw 
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Operates Standard A.C. 
Record Players 
Dictating Machines 
Small Radios 
Electric Shavers 
Heating Pads, etc. 
In your own car or boat! 

PRODUCTS 
FOR 
MODERN 
LIVING 

An? 
PLUG-IN TYPE 

PORTABLE 

INVERTERS` 
MODELS 
6-RMF (6 volts) 60 to 80 
watts. Shipping weight 12 
lbs. DEALER NET 
PRICE. $33.00 
12T-RME (12 volts) 90 to 
125 watts. Shipping weight 
12 lbs. DEALER NET 
PRICE. . . $33.00 
"Additional Models Available 

AIR "A Battery 

ELIMINATOR 
i!i!lilÿ if I For Demonstrating and 
?I .altjlll Testing Auto Radios- 

TRANSISTOR VIBRATOR 
OPERATED! OPE 

Designed for testing D.C. 
I)!Iltl Electrical Apparatus on Reg. 

ular A.C. Lines-Equipped 
it I with Full -Wave Dry Disc. 

Type Rectifier, assuring 
noiseless, interference -free 
operation and extreme long 
life and reliability. 

MAY ALSO BE USED AS A BATTERY CHARGER 
MODEL 6300-ELIF ... 6 volts at 10 amps. or 12 volts 
at 6 amps. Shipping weight 22 lbs. 

DEALER NET PRICE . $49.95 
MODEL 620C-ELIT ... 6 volts at 20 amps. or 12 volts at 
10 amps. Shipping weight 33 lbs. 

DEALER NET PRICE . . . . . $66.95 

AUTO -RADIO 

VIBRATORS 
AIR 

4111100 

By every test ATR Auto- \ / 
Radio Vibrators are best! 

and feature Ceramic 
Stack Spacers, Instant Start- 
ing, Large Oversized Tungsten 
Contacts, Perforated Reed, 
plus Highest Precision Con- 
struction and Workmanship and 
Quiet Operation! 

There is an ATR VIBRATOR for 
every make of ear! 

Ask your distributor for ATR's Low Priced type 1400, 
6 volt 4 -prong Vibrator; and 1843, 12 volt 3 -prong; or 
1840, 12 volt 4 -prong Vibrator. THE WORLD'S FINEST! 

There is a trim plate 
kit for YOUR CARI 

AORKARAD IO 

CUSTOMIZED 

Vibrator -Operated 
= 

with Tone Control 
? ATR KARADIO ... is 

ideal for small import 
cars or compact 
American cars! Unit 

is completely self-contained-extremely compact! Pow- 
erful 8 -tube performance provides remarkable freedom 
from engine, static, and road noises. The ATR 
Customized Karadio comes complete with speaker and 
ready to install. Can be mounted in -dash or under -dash 
-wherever space permits! No polarity problem. Neutral 
Gray -Tan, baked enamel finish. Overall size, 7" deep, 
4" high, and 61/2" wide. Shipping weight, radio set, 7 lbs. 
Model K-1279- 12 for 12V Dealer Net Price . $33.57 
Model K-1279- 6 for 6V Dealer Net Price. $33.57 

Airplane Style Overhead 
Mounting under Cab Roof 

AIR TRUCK 111110 

KARADIOW 
Excellent Tone, 
Volume. and Sensitivity! 
Compact, yet powerful. Fits 
all trucks, station wagons, 
most cars and boats. Just drill a ?-é inch hole n roof and 
suspend the one-piece unit (aerial, chassis and speaker) 
in minutes. Watertight mounting assembly holds anten 
na upright. Yoke -type bracket lets you tilt radio to 
any angle. 

Extra -sensitive radio has 6 tubes (2 double -purpose), 
over -size Alnico 5 PM speaker for full, rich tone. Big, 
easy -to -read illuminated dial. Fingertip tuning control. 
Volume and tone controls. 33 -in. stainless steel antenna. 
Neutral' gray -tan enameled metal cabinet. 7 x 6/ x 4 in. 
high over-all. Shipping weight 101 lbs. 
Model TR-1279-12Afor 12V Dealer Net Price $41.96 
Model TR -1279- 6A for 6V Dealer Net Price $41.96 

See Your Electronic Parts Distributor 
Write Factory For Free Literature 

NO PRINTED 
CIRCUITRY 

ATR ELECTRONICS, INC. 
Formerly: American Television 6 Radio Co. 

A?R Quality Products Since 1931 

ST. PAUL 1. MINNESOTA-U.S.A. 

;,W - 
` 

LETTERS 

TO THE 

EDITOR 

iP 

Dear Editor: 
After a few hours of frustration looking 

for the cause of the "bends" in a chassis 
recently, I happened across the article 
"Recovering from the Bends" in your 
March, 1961 issue. I tried your sugges- 
tions and eliminated my trouble. As many 
times before, I found PF REPORTER to be 

a most valuable tool. 
MICHAEL D. TOBIN 

Astro TV 
San Diego, Calif. 

Glad we helped you get your head 

above water, Mike. The bends can really 
cramp a guy's style!-Ed. 

Dear Editor: 
I can understand why anyone trying to 

earn his livelihood in the servicing game 
might be found standing on his head-or 
butting it against the wall, for that mat- 
ter-but why must everyone sit on the 
floor while listening to hi-fi or stero? 

Seriously, I'm glad your magazine is 

dedicated to common everyday servicing. 
ROBERT M. KING 

Community Radio Service 
Asheville, N.C. 

It's obvious to us, Bob-so they won't 
have so far to fall!-Ed. 

Dear Editor: 
Have just read Tom Lesh's "Report on 

the New York UHF Test" in the May 
issue. Congratulations on a well -written 
and objective report on the ills of UHF. 
However, I believe you omitted one im- 
portant contributing fact. 

1f the FCC's proposed coverage areas 
coincided with the Retail Trading Zones 
set by the U.S. Dept. of Commerce, the 
UHF problem would be largely nonexist- 
ent. What UHF needs, then, is a sort of 
"Monroe Doctrine" based on the Retail 
Trading Zone concept. 

RICHARD W. LONG 

General Manager 
WFAM-TV, Channel 18 

Lafayette, Ind. 

Dear Editor: 
An expert TV serviceman, 

I am most -times glad to be; 
Sometimes I wish I were a dog 

-and irate customers, a tree. 

FRANK HESTER 

Taylorville, Ill. 

And just how much service business do 
you think you'd get from a tree?-Ed. 

Dear Editor: 
Every month I read PF REPORTER 

from cover to cover, and I find it to be 
the best publication of all. I've noticed a 

time or two where someone wanted you 
to donate space to gadget building. In 
my opinion, I don't think your magazine 
should waste valuable space in that way. 
I'd like to see more articles on commercial 
equipment and transistors. 

V. S. STANLEY 
Palestine, Texas 

Dear Editor: 
From time to time, I've seen letters in 

your column suggesting that you include 
construction articles on various electronic 
gadgets, such as garage -door openers, etc. 
Please register my vote in complete oppo- 
sition to such suggestions. Two -transistor 
radios which will fit into an earmuff are 
fine for Cub Scouts, but I believe your 
magazine is aimed at adult service people. 
Let's keep it that way! 

M. A. SYVERUD 
Enumclaw, Wash. 

Gee, Mr. Syverud. what do you have 
against earmuff -wearing Cub Scouts? Seri- 
ously, we have given a lot of consideration 
to both sides of this question, and feel we 
can best serve our readers by continuing 
to concentrate on the very best articles 
available about troubleshooting, operating 
a service business, and on the latest de- 
velopments in the field of electronic servic- 
ing.-Ed. 

Dear Editor: 
I have an idea which might benefit serv- 

icemen all over the country. Why can't 
you develop a trouble -report form which 
servicemen could fill out telling of some 
trouble they have repeatedly found in 
similar sets. If these were mailed to you, 
you could publish the most interesting 
ones in your magazine every month. That 
way, we could all benefit from each other's 
experiences. 

IRVING PUMETA 
West Palm Beach, Fla. 

Sounds like a good idea, Irv, provided 
enough readers would be interested in tak- 
ing part in such a program-Ed. 

Dear Editor: 
In the article "Cost of Doing Business" 

by Forest H. Belt, almost everything was 
covered except service literature. Would 
you please advise me how this is taken 
care of-by depreciation? 

GEORGE W. RICHARD 
Craig, Colo. 

For tax purposes, service literature nor- 
mally can be deducted as an expense item 
-as purchased. Or, if an unusually large 
expenditure is involved at one time (such 
as the purchase of a complete PHoro- 
FACT Library), the cost can be taken care 
of by depreciating them over a period of 
time-say, five years. Your tax consultant 
can offer you specific suggestions as to 
the best method in your particular cir- 
cumstances.-Ed. 
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For Every Electrical 
Protection Need 

there's a safe and 
dependable BUSS or 
FUSETRON Fuse! 

BUSS: The complete line of fuses and 
fuse mountings of unquestioned high quality. 

BUSS fuse engineers have consistently pio- 
neered the development of new fuses to keep pace 
with the demands of the Electronic industry. To- 
day, the complete line includes: 

Single -element fuses for circuits where quick - 
blowing is needed;-or single -element fuses for 
normal circuit protection;-or dual -element, 
"slow -blowing" fuses for circuits where harmless 
current surges occur;-or indicating fuses for cir- 
cuits where signals must be given when fuses open. 
Fuses range in sizes from 1 /500 amperes up- 
and there's a companion line of fuse clips, blocks 
and holders. 

Save time and trouble 
by furnishing only BUSS fuses 

It's more convenient to stock one line of fuses 
-stock handling, records and inventory problems 
are simplified. The unfailing dependability of 
BUSS fuses protects you against "kicks" or call- 
backs that might otherwise result from faulty 
fuses. 

For more information, write for BUSS bulle- 
tin SFB. 

BUSSMANN MFG. DIVISION 
McGraw -Edison Co. 

St. Louis 7, Mo. 
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G -E SEPT 
TUNE-UP 
SPECTAC 

Hugh Downs 

Joe Garagiola Mel Allen 

8 G -E WORLD SERIES FEATURES 

ON THE NBC 4 1( DAY SHOW 

Full Lineup of 155 Local Stations 
Covers 95% of U. S. Audience 

Joe Garagiola hosts sports personalities on 
this timely show. Mel Allen, with unique 
"Test Pattern Commercial," sells immediate 
need for your service to your customers 
through your local station. Starts Sept. 10. 

These commercials direct viewers to your name, 

address and phone number in your local TV Guide. 

SEE AD AT RIGHT 

FULL -PAGE AD PLUS YOUR NAME, ADDRESS, 

PHONE NUMBER IN SEPTEMBER 29 ISSUE 

OF YOUR LOCAL TV GUIDE 
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This hard-hitting ad sells your professional 
repair and maintenance service ... refers to 
local TV Tune -Up Commercials on TODAY 
show ... directs customers to you through your name and 
address listing in your local edition. 
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EMBER 
3 -part prograni*sells immediate need for 
your service before & during World Series 

uuIARttt 
COMPLETE PROMOTION AND DISPLAY KIT 

A FOOD in 
FICUS 

+inrcy 

OWN 

TV Commercial Banner 

at 
!_ya 
ekte 

TV GUIDE RECIPE BOOK 
First time available-this exclusive 
collection of recipes as featured in TV Guide, 
plus professional tips for TV viewing 
enjoyment. Unique new premium is yours 
exclusively; helps you build goodwill and 
the need for your services. 

GET I 

HERE 
FREE! 
50. VALUE 

An Excluons Collection of 

' ; 
FeatLredV eC- 13 37RECIP® 

ELECTRONICS ge 

Window Banners 

SPÉCÌALTU TUNE-UP 

Tube Pin 
Straightener 

111 

fi311)I Set Repair 
Stickers 

u5 1,000 s 

Post Cards ,.,.i. 

G -E reporter, Roland 
Kempton, tells how September 
Tune -Up Spectacular 

BUILDS BUSINESS 

FOR YOU 3 WAYS 

1. Your customers prove to themselves the need 
for a tune-up and repair. 
2. Through local television, local TV Guide and 

promotion materials. 
3. In your city, your neighborhood, with your 

customers and prospects, you cash in on this 
TV TUNE-UP SPECTACULAR. 

SEPTEMBER TUNE-UP SPECTACULAR is your 
campaign. It's easy to tie in. Proven effective. 
No red tape. Get full details from your G -E tube 
distributor, now. Names of participating dealers 
must be in by August 27. General Electric 
Company, Distributor Sales, Electronic Compo- 
nents Division, Room 1748B, Owensboro, Ky. 

73 -ogress /s Our Most important Roduct 

GENERAL ELECTRIC 
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NEXT MONTH 

FIVE SPECIAL 
FEATURES ON 

ANTENNAS 
T V Antennas and Acces. 

Antennas for Stereo FM 

Rotator Maintenance 
and Troubleshooting 

Installing Master 
Antenna Systems 

Antenna Service - 
Charge Guide 

TV SWEEP COVERAGES 
Ironing Out Vertical Sweep Distortion 

Horizontal Oscillator Running Wild 

NOTES ON TEST EQUIPMENT 
Covering Anchor T475 Reacto Tester, Mercury 

1000 Tube Tester, Paco G-32 Sweep Generator 

The 

Troubleshooters 

Handbook 

nu 

INDUSTRIAL 

ELECTRONICS 

Get Free Premium Books With Subscription 

Enter my subscription to PF REPORTER 

and send me free book(s) checked. 
{] 3 Years $9.00 2 Years $7.00 1 Year $4.00 

The Troubleshooter's Handbook 

( 

Check one for 

f, Servicing Industrial Electronics each year you 
Servicing TV from Tuner to Picture Tube subscribe 

Bill Me Remittance Enclosed 

Take this coupon to your distributor, or mail to: 

Howard W. Sams 8 Co., Inc. 

4300 W. 62nd St., Indianapolis 6, Ind. 

Name 

Firm 

Address 

Extend Present Subscription 

Please Check Your 
Business Classification i 

fl Independent Radio, Owner, Mgr. 
TV Serviceman 

Retailer with Serv- Service Mgr. 
ice Department 

El Industrial Electron- Employee 
ics Service 

Other (Specify occupation and title) 

The 
Electronic 
Scanner 

Couldn't Help Overhearing . . ." 
For the second straight year. 

the Electro-Voice Model 643 
microphone attracted crowds at 
the May Parts Show. Seven feet 
in length, "The Shotgun" is 
used regularly in President Ken- 
nedy's televised press confer- 

]. ences. Its ultra -directional char- 
acteristics permit hearing of questions from reporters located 
even in the rear of the room. 

Antenna Film Available 
A 25 -minute color sound film 

has been completed by the Fin- 
ney Co. and is available to dis- 
tributors and service dealer 
groups. Designed to be of as- 
sistance to the dealer by point- 
ing out various ways to increase 
sales of TV antennas "The 
Finco Horn of Plenty" is done 
in semi -humorous style and can 

he obtained upon request to the Finney Co., Bedford. Ohio. at 
least two weeks in advance of a scheduled showing. 

To Manufacture Color Tubes 

Zenith announced recently that its subsidiary, Rauland, will 
shortly begin making color TV picture tubes for Zenith and 
others. A 50.000 -square -foot addition is in the works for the 
plant in Chicago. When the final phase of the expansion pro- 
gram is completed. Rauland's manufacturing and research 
facilities will be nearly doubled. 

Tuner Replacement Parts Offered 
Exact -replacement an ten na 

coils will he the first items 
offered in Sarkes Tarzian's tuner 
replacement parts program. The 
coils are individually packaged 
in polyethylene containers 
which the service dealer can re- 
use for storing parts. Also 
available to distributors are 
window decals and counter 
cards for use as sales boosters. 

New Hi-Fi Line Introduced 

According to Harold A, Goldsmith, president of Bogen - 
Presto Division of the Siegler Corporation, Bogen's 1963 line 
of hi-fi equipment will represent a return to the policy pio- 
neered by the company of offering quality components at 
moderate prices. The line includes five all -new components: 
two FM stereo receivers, two stereo amplifiers, and an FM 
tuner. 

Resumes Color -Tube Manufacture 

Sylvania has recently decided to resume production of color - 
TV picture tubes. The company previously produced and 
marketed color tubes from 1953 through 1957. Tubes will be 
manufactured at Seneca Falls, N. Y.. headquarters of the 
company's picture -tube operations. A 21". shadow -mask, 
round glass tube will be available sometime in 1963. Sylvania 
president, Gene K. Beare stated. "Engineering and marketing 
studies we have conducted over the past several months show 
the color television market is now expanding and this is the 
time for us to re-enter the field." 

Mallory To Make Silicon Controlled Rectifiers 

P. R. Mallory & Co. has acquired the silicon -controlled - 
rectifier business of the Tyco Semiconductor Corp., a sub- 
sidiary of Tyco Inc. Manufacture of the devices will continue 
at Waltham. Massachusetts. The addition of these rectifiers 
will expand the Mallory semiconductor produce line, which 
presently includes zener diodes, several types of silicon recti- 
fiers, and other solid-state devics. 

City Zone_ State 
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RCA -PIONEER OF COLOR TV -BRINGS YOU 

RCA Color-Bar/Dot/ 
Crosshatch Generator 
Low-cost, lightweight, porta- 
ble instrument that provides 
all essential Color -TV test 
patterns. Simple to operate: 
only 3 controls. RF output 
leads connect directly to an- 
tenna terminals of receiver; 
no external sync leads re- 
quired. Crystal -controlled sig- 
nals assure rock -steady pat- 
terns, free from "jitter" and 
"crawl." Extra -wide -range 
chroma control. Generates: 

Color -bar pattern: ten bars 
of color, including R -Y, B -Y, 

G -Y, I and Q signals spaced 
at 30° phase intervals for 
checking phase and matrix- 
ing, and for automatic fre- 
quency and phase align- 
ment. Permits accurate 
alignment of the "X" and 
"Z" demodulators which 
are used extensively in RCA 

Victor and many other 
makes of color TV receivers 
Crosshatch pattern: a grid - 
like pattern of thin sharp 
lines for adjusting vertical 
and horizontal linearity, 
raster size, and overscan 
Dot pattern: a pattern of 
small sized dots facilitat- 
ing accurate color converg- 
ence adjustments 

$189.50* with output cables. 

RCA 5 -Inch Oscilloscope 
for Color -TV 
A wideband scope excellent 
for checking colorburst sig- 
nal's and general troubleshoot- 
ing of wideband color circuits 
and other electronic equip- 
ment. Muilt scale calibrated 
graph screen makes measure- 
ment of peak -to -peak voltage 
as easy as with a VTVM. 

New 2 -stage sync separa- 
tor assures stable horizon- 
tal sweep lock -in on com- 
posite TV signals 
Dual bandwidth: 4.5 Mc at 
0.053 volt rms/in. sensitiv- 
ity. 1.5 Mc at 0.018 volt 
rms/in. sensitivity 
Continuously adjustable 
sweep frequency range: 10 
cps to 100 Kc 
3 -to -1 voltage -calibrated, 
frequency -compensated 
step attentuator for "V" 
amplifier 
Simplified, semi -automatic 
voltage calibration for si- 
multaneous voltage meas- 
urement and wave -shape 
display 
Vertical -polarity reversal 
switch for "upright" or 
"inverted" trace display 

$249.50*, including direct/ 
low capacitance probe and 
cable, ground cable, and in- 
sulated clip. 

RCA Television FM 

Sweep Generator 
Specifically designed for vis- 
ual alignment and trouble- 
shooting of color and black - 
and -white TV receivers, aid 
FM receivers. The RCA WR - 

69A has pre-set switch posi- 
tions for all VHF TV channels, 
FM broadcast band, and TV 
video, chrominance, and IF 

frequencies. The WR -69A has 
these important features: 

IF/Video output frequency 
continuously tunable from 
50 Kc to 50 Mc 
Sweep -frequency band- 
width continuously adjust- 
able from 50 Kc to 20 Mc 
on IF/Video and FM; 12 Mc 
on TV channels 
Output level -0.1 volt or 
more 
Attenuation range: 
TV channels, 60 db 
IF/Video, 70 db 
FM, 60 db 
Return -trace blanking 
Two adjustable bias volt- 
ages on front panel 

$295.00* including all neces- 
sary cables. 

eree 

RCA RF/VF/IF 
Marker Adder 

Designed for use with a mark- 
er generator (such as RCA's 
WR -99A) and a sweep gener- 
ator (such as RCA's WR -69A), 
this instrument is used for 
RF, IF, and VF sweep align- 
ment in both color and black - 
and -white TV receivers. In 
visual alignment techniques, 
it eliminates distortion of 
sweep response pattern. 
Important features: 

Choice of four different 
marker shapes provided by 
front panel switch for dif- 
ferent types of sweep - 

response curves and for 
positive and negative sweep 
traces 

Provides very high -Q mark- 
ers of high -amplitude and 
narrow bandwidth 

Complete front panel con- 
trol of marker shape, mark- 
er amplitude, marker polar- 
ity, sweep amplitude, and 
sweep -trace polarity 

$74.50* complete with cables. 

RCA Crystal -Calibrated 
Marker Generator 
Supplies a fundamental fre- 
quency RF carrier of crystal 
accuracy for aligning and 
troubleshooting color and 
B&W TV receivers, FM receiv- 
ers and other electronic equip- 
ment in the 19-260 Mc range. 
Combines functions of mul- 
tiple -marker generator, re- 
broadcast transmitter, and 
heterodyne frequency meter. 

Highly stable output 
May be calibrated at 240 
separate crystal check 
points-accurate calibra- 
tion provided at 1 -Mc and 
10 -Mc intervals 
Matched -impedance pad - 
type attenuator and double 
shielding of the oscillator 
provide effective attenua- 
tion of all frequencies 
Most -used IF and RF fre- 
quencies are specially in- 
dicated on the dial scale 
Sound and picture carrier 
markers available simulta- 
neously 

$242.50* complete with out- 
put cable and phone tip. 

RCA ELECTRON TUBE DIVISION, Harrison, B. J. 

The Most Trusted Name in Electronics 
*User Price (optional) 



Quicker Servicing 
by Wayne Lemons 

Mae' ...what to do when the 

23' {3: J 1 
If you've been in the service busi- 

ness very long, you've probably en- 
countered hundreds of TV sets with 
blown fuses. As often as not, a new 
fuse is all that's needed to get the 
set going again. Should you merely 
charge the customer for the call and 
the fuse, and hope for the best, or is 
there something you can do to in- 
crease the odds against a callback? 

First, you need to know if there is 
much chance the fuse could have 
blown of its own accord. This hap- 
pens on some occasions, but not of- 
ten-perhaps in less than 10% of 
TV -fuse failures. According to fuse 
manufacturers, spontaneous blowing 
of simple fuses is usually due to 
cyclic fatigue caused by expansion 
and contraction of the fuse element. 
Slow -blow types are much less sus- 
ceptible to this condition. 

The 10% estimate just men- 
tioned does not take into account 
the fusible resistors used in trans- 
formerless power supplies, which are 
notorious self -destroyers. 

Fuse to Blame? 

When a new fuse doesn't blow 
immediately, you can be reasonably 
sure that no short or unusually 
heavy leakage is present in the pro- 
tected circuits; but you still need to 
check the circuit carefully for some 
intermittent fault that could explain 
why the original fuse blew. The fol- 
lowing procedure won't always turn 
up the cause of fuse failure, but it 
doesn't often miss: 

1. When a set comes in with a blown 
fuse, don't immediately put in a 
new one and turn the set on; 
first inspect the chassis carefully 
for evidence of burned wires or 
components. Look for frayed 
wires that could come in contact 
with other wires or the chassis. 
Check for discoloration on the 
chassis at points where arcing 
might have occurred. Especially 
check all wires which carry pulse 
voltages, such as the plate lead of 
the horizontal output tube, and 
the leads to the damper tube and 
deflection yoke. 

2. Pull out the horizontal output and 
damper tubes. Make a careful in-. 
spection of the socket and also 
the tube base. Look for any 
burned or discolored areas that 
would indicate arcing. If the set 
uses a horizontal output tube 
with no plate cap, such as an 
'AV5 or 'AU5, be especially 
watchful for arcing at the socket. 
Also check yoke connectors and 
plugs for any sign of trouble. 

3. Now install a new fuse. To pre- 
vent frequent fuse failure while 
you're troubleshooting, you may 
want to "overfuse," or employ a 
current rating higher than the 
specified value. A slight increase 
is all right if you remember not 
to leave the substitute fuse in the 
set after you have found the 
trouble. 

4. Turn on the set. As it warms up, 
watch for obvious arcing in and 

around the high -voltage section, 
and particularly in the horizontal 
output and damper tubes. 

5. Gently tap the damper and hori- 
zontal output tubes with a pencil 
or rubber mallet. Watch very 
closely --if you see the slightest 
arc in either of the tubes, it 
should be replaced. Sometimes 
you cannot see arcing inside 
tubes. To detect it, watch the 
raster for streaking or tearing 
when the tubes are tapped. White 
flecks, especially inside a damper 
tube, are a good indication that 
the tube has been arcing and 
should be replaced. 

6. Gently tap the tube and compon- 
ents in the horizontal oscillator 
stage, while you watch the raster. 
If it disappears or streaks vio- 
lently, you should find out why. 
An intermittent loss of raster 
means an interruption of drive to 
the horizontal output tube. With 
no drive, current in the output 
tube increases considerably. Even 
though the intermittent surges of 
current may not be great enough 
to blow the fuse (except in criti- 
cally designed circuits), they 
nevertheless can overload the fuse 
and sometimes cause early cyclic 
fatigue. 

7. Gently tap the rectifier tube (or 
semiconductor rectifiers) . Arcing 
here can burn out a fuse in the 
primary of the power transformer 
(Fig. 1A), a B+ fuse (Fig. 1B), 

Please turn to page 67 
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YOU'RE LOOKING AT ALL THE TRANSISTOR INVENTORY YOU NEED 
TO SERVICE EVERY TRANSISTOR CAR RADIO ON THE ROAD! 

simply say I)elec 
There are millions of transistors in car radios today ... and with just five Delco numbers in stock, you're ready 
to service this entire replacement market. Simply say Delco and get these advantages! 

Five transistor numbers service all PNP Transistor Auto Radios! 
Delco's DS -25 and DS -26 cover small signal transistor needs in all Delco radios! 
De!co's DS -501 and DS -503 cover audio output transistor needs in all Delco radios! 
De!co's DS -520 fits all non -Delco radios-actually improves performance (up to 1.5 watts)! 
DS -25 and DS -26 replace practically every PNP transistor used in portable radios! 
Application and cross reference charts are packaged with your Delco transistors! 
All these advantages are yours at a low cost! 

Cash in now on the coverage you get from top-quality Delco Radio Automotive Radio Service Parts 
and Electro-Mechanical devices, distributed nationally through United Delco. 

%Jr 

DELCO -RADIO. Division of General Motors, Kokomo. Indiana 
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To 
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Fig. 1. Electrolytic capacitor in ratio detector filters out buzz. 

In the infant years of commercial 
TV, a "conventional" sound circuit 
meant a split -sound system. A short 

output of the 
tuner, the FM sound signal was 
shunted into its own special IF 
strip, where it was free from inter- 
action with the picture signal. 

A number of set designers soon 
adopted a simpler intercarrier sys- 
tem, which took advantage of the 
heterodyning action that takes place 
between the picture and sound car- 
riers in a normal video detector. The 
4.5 -mc beat frequency produced in 

this stage contains the same FM 

audio modulation as the sound car- 
rier, and was found to be usable as 
a sound -IF signal. 

Both sound 
their strong and weak features. In 
the intercarrier system, the 4.5 -mc 
output signal picked up some of 
the amplitude modulation from the 
video carrier, as well as the FM 
from the sound carrier. The 60 -cps 
vertical sync pulses were partic- 
ularly likely to enter the sound cir- 
cuits; to make the problem worse, 
they caused an irritating buzz from 
the speaker. Very careful design of 
the video -IF. 4.5 -mc sound IF, and 
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4.5 mc 

)1( pf 
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0A 6T8 

_,sv 
-lv 

I00K 

TO AF 

AMP 

100K 

Fig. 2. Discriminator depends on limiter to suppress buzz in input signal. 

sound -detector circuits was neces- 
sary for suppression of these pulses. 

In the split -sound circuit, the 
trace of AM interference that man- 
aged to sneak into the audio strip 
was much easier to eliminate. How- 
ever, it was impossible to obtain 
clear sound unless the frequency of 
the sound -carrier output from the 
tuner was very close to the resonant 
frequency of the narrow - band 
sound -IF circuit. If the local oscil- 
lator were detuned, or if the RF 
alignment were incorrect, the sound 
signal would be weakened or lost. 
intercarrier receivers did not have 
this problem, because the 4.5 -mc 
output of the video detector has a 

under all con- 
ditions. 

TV designers apparently con- 
cluded that intercarrier buzz was a 

less difficult problem than oscillator 
drift and critical fine tuning in split - 
sound receivers, because the 4.5 -mc 
system became almost universal by 
1952. Continual refinement of the 
intercarrier circuit has resulted in 
virtually buzz -free performance in 

normally operating receivers. How- 
ever, buzz is always lying in wait, 
ready to sound off as an early indi- 
cation of slight defects or misadjust- 
ments in the tuner, video IF, sound 
IF, or FM detector. Let's examine 
the circuits that can cause this com- 
mon trouble, see how and why it 

develops, and find out what we can 
do about it. 

Suspect Circuits 
The circuits which have the most 

to do with eliminating buzz are 
located between the sound take-off 
point (video detector or output 
stage) and the FM sound detector. 
These stages are the first to be in- 
vestigated during a seizure. 

Other possible troublemakers are 
the circuits between the RF input 
and the sound take-off point, plug 

20 PF REPORTER July, 1962 



the AGC and sync circuits. Faults 
in these stages can produce buzz by 
distortion of the RF -IF signal, or 
by spurious coupling of sync pulses 
into the sound section. A similar 
symptom (not a true intercarrier 
buzz) is sometimes produced when 
a stray signal finds its way from the 
vertical sweep section into the sound 
channel. This type of buzz is readily 
isolated by turning the vertical hold 
control; if the pitch of the buzz 
changes, the trouble is originating in 
the sweep circuit. 

Chart I summarizes a basic pro- 
cedure for isolating buzz trouble. It 
is normal to expect some of these 
operations to reduce the buzz, but 
not eliminate it completely; in other 
words, more than one remedy may 
be needed. Extensive tube replace- 
ment and touch-up alignment is 

sometimes the best solution to a 
buzz problem, because the condition 
may have multiple causes-particu- 
larly in older sets. The aging of RF- 
IF-AGC components tends to in- 
crease the type of signal distortion 
which produces buzz, while at the 
same time, the sound IF and detec- 
tor circuits tend to lose their ability 
to reject buzz and other AM inter- 
ference. 

Sound IF and Detector Circuits 
You'll find three general types of 

silence that intercarrier 

First of all, find out if the trouble is in the sound 
circuit or in the RF -IF section . . . by Art Margolis 

TV sound demodulators in use- 
the ratio detector, limiter -discrim- 
inator, and quadrature (6BN6 or 
6DT6) detector. Each has its own 
specific way of eliminating buzz 
from the incoming signal. 

Ratio Detector 

Millions of TV sets use a circuit 
of the same general type as shown 
in Fig. 1, composed of one sound - 
IF stage followed by a ratio de- 
tector. In this particular circuit, the 
input signal is picked off at the 
video detector; some other sets 
utilize a sound take-off coil at the 
plate of the video -output stage. In 
either case, the sound -input circuit 
usually contains two features that 
help minimize buzz pickup from the 
picture signal. The take-off coil or 
a sound -IF grid coil (L11 in Fig. 1) 
is tuned rather sharply to 4.5 mc; 
also, the signal is coupled through 
a small -value capacitor (C23), 
which easily passes the sound signal 
but tends to block the lower -fre- 
quency video and sync signals. 

Some AM interference (especially 
vertical sync) usually manages to 
reach the sound IF stage, where it 
is amplified along with the FM; 
however, the ratio detector is able to 
suppress most of this amplitude 
modulation. The key to its noise - 
rejecting ability is an electrolytic 

capacitor (C4 in Fig. 1), which is 

connected across the two diode sec- 
tions of the ratio detector so that it 

governs the total voltage across both 
diodes in series. The voltage is al- 
lowed to adjust itself gradually to 
changes in over-all signal strength, 
but momentary fluctuations due to 
AM interference are filtered out. 

Frequency fluctuations in the in- 
put signal affect the relative con- 
duction of each diode section, with- 
out changing the sum of the voltage 
drops across both diodes. On one 
half -cycle of frequency modulation, 
the conduction of the upper diode 
section increases, while that of the 
lower section decreases; on the next 
half -cycle, the situation is reversed. 
The result is an audio -frequency 
fluctuation in the voltage at the cen- 
ter tap of the detector -transformer 
secondary. This signal is developed 
across C28, and is coupled through 
C30 to the audio -amplifier section. 

Buzz problems in ratio detectors 
can usually be traced to a defective 
electrolytic capacitor, or to a fault 
which causes detuning or insufficient 
peaking of the sound IF or detector. 
To mention one fairly frequent de- 
fect, one diode section of the de- 
tector tube may be weaker than the 
other. In addition, transformers and 
coils can develop several different 

Please turn to page 64 
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Good electronic-mechanical 
coordination makes for smooth 

automatic tuning . . . George F. Corne, Jr. 

SEARCH TUNERS [in 2J`7 
What's the big secret to success 

in repairing search tuners in auto- 
mobile radios? Familiarity! Service 
shops which specialize in auto -radio 
work are well acquainted with 
search systems through frequent 
contact with them, and have few 
major problems in performing quick 
repairs. But servicemen who seldom 
work on search tuners often run into 
trouble because they don't under- 
stand the electrical and mechanical 
functions of these units. 

Without this knowledge, search - 
tuner repairs can be frustrating- 
especially for servicemen whose first 
experience is with the tuning system 
used in older -model Cadillac radios. 
These receivers have no provision 
for manual tuning, and if the search 
system is giving trouble, there's no 
convenient way to tune in a station 
for operational checks of the RF, IF, 
and search circuits. 

Later models do not present this 
problem, since they can be tuned 
manually as well as automatically. 
This feature not only aids bench 
servicing, but also takes some of the 
pressure of "hurry -up" jobs off the 
serviceman's shoulders. If a search 
tuner breaks down at a time when 
the owner doesn't want to leave his 
radio for shop servicing, he can 
temporarily use the manual tuning, 
and wait to have the automatic sys- 
tem serviced at his convenience. 

Search -tuning systems have not 

been drastically changed since they 
first appeared in the mid -1950's. All 
systems have the same basic require- 
ments: a method of moving the RF 
tuning elements, and a method of 
stopping this motion as soon as a 
usable signal is tuned in. 

Sequence of Electrical Operation 
Foul- tasks are carried out by the 

electrical portion of a search -tuning 
system. It must start the search 
cycle, provide a holding action to 
sustain the cycle, detect an incoming 
station signal, and stop the search 
cycle when this wanted signal ar- 
rives. 

Fig. 1 shows a representative cir- 
cuit, used in the 1962 line of auto 
radios manufactured by Delco Radio 
for General Motors cars. To initiate 
the searching action, one side of 
tuner relay M1 is grounded by press- 
ing the wonder bar. With a current 
path thus completed through the 
coil, M1 is energized. An arm on 
the relay is lifted out of the governor 
gear train, allowing the mechanical 
section of the search tuner to go 
into motion; at the same time, relay 
contact set S1 is pulled down. The 
A section of S1 grounds the volume 
control to mute the sound during the 
search cycle, and also reroutes the 
cathode -to -ground path of the RF 
amplifier through the sensitivity 
switch. Meanwhile, the B section of 
S1 closes, placing 12.6 volts on the 
space -charge grid (pin 3) of the re- 

---n 
D ...0 

ay -contro tube. (Although this grid 
's between the cathode and control 
grid, it serves practically the same 
function as a screen grid.) The con- 
trol tube begins to conduct through 
the relay, keeping it energized so 
that the tuner can continue seeking. 
Thus, the path through S 1B initiates 
the action of the search holding cir- 
cuit. 

Leaving the relay circuit in the 
"on" state, let's deal with the trigger - 
detector circuit. Section B of S1, 
being in the closed position, sup- 
plies source voltage via R5 to the 
plate of the detector. The tube is 
biased below cutoff, so no plate cur- 
rent is flowing; but coupling capaci- 
tor C 1 charges through R1 and R5. 
The charge is positive on the plate 
side, negative on the grid side. 

Remember, the relay -control tube 
is conducting rather heavily all this 
time, keeping the tuner relay ener- 
gized. To stop the tuner at a specific 
point on the dial, we need only to 
drive the control tube into cutoff in 
order to de -energize the relay. 

When a signal is picked up by the 
radio, it is coupled from the second- 
ary of the last IF transformer 
through C2 to the control grid (pin 
8) of the trigger detector. The posi- 
tive peaks of this signal cause the 
detector to conduct, producing a 
drop in plate voltage and allowing 
C 1 to discharge through R 1. The 
negative voltage developed across 
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R1 by this action is sufficient to cut 
off the control tube-releasing M1 
and stopping the search cycle. 

The setting of the sensitivity 
switch determines the cathode bias 
of the RF amplifier during the search 
cycle only. If this switch is set to the 
position shown in Fig. 1, only the 
strongest stations in the area will 
produce an IF signal of sufficient 
amplitude to key the trigger tube. To 
receive more stations, the switch 
position is changed to increase the 
amplification of weaker radio signals 
in the RF stage. 

If a strong local station is re- 
ceived, the IF -output signal may 
have enough amplitude to key the 
trigger circuit before the tuner 
reaches the center frequency of the 
station. To offset this undesirable 
situation, a negative AVC voltage 
is fed via R4 to the grid of the trig- 
ger detector. This bucking voltage 
automatically varies with signal am- 
plitude, and is just enough to keep 
the trigger tube cut off until the 
tuner approaches center frequency. 

A unique feature of the Delco 
system is the carriage -return solen- 
oid (M2 on the schematic), the ac- 
tion of which will be described in 
detail, presently. This unit requires 
close to 17 amperes for its periodic 
pull-in-action-a heavy intermittent 
load on the power source. Under 
some conditions, operation of M2 
can overload the power supply, and 
this solenoid will be unable to com- 
plete its normal action. When this 
happens, the tuner stalls at the high 
end of the band, and M2 continu- 
ously draws heavy current-possibly 
enough to blow the radio fuse. 

Other models of search tuners use 
circuits practically the same as those 
in Fig. 1, except for the carriage 
solenoid and the hold -in feature. In- 
stead of the solenoid, some tuners 
use a small motor to operate the 
mechanical components. For hold -in 
action, a few tuners depend on a 
change in the cathode bias of the 
relay -control tube. Of course, a 
number of older radios equipped 
with search tuners are vibrator - 
powered, and have a plate -supply 
voltage of more than 200 volts in- 
stead of the 12.6 volts indicated in 
Fig. 1. No matter what the details 
of the circuit, however, the general 
operation of the system is similar in 
all models. 
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Fig. 1. Schematic of typical search -tuning system using solenoid return. 

Circuit Troubleshooting 

An inoperative search system is 
most frequently caused by a com- 
paratively simple defect such as a 
dead relay -control tube, an open 
M1, or faulty relay contacts. It is 
usually harder to pin down the type 
of trouble which allows the search 
mechanism to run normally, but 
makes it unable to stop on stations. 
Since the search -stopping signal 
must pass through the RF -IF sec- 
tion of the radio to reach the grid 
of the trigger detector tube, continu- 
ous searching can result from a loss 

of this signal in any front-end stage 
as well as in the trigger circuit it- 
self. To speed up troubleshooting, 
you need to employ some quick 
method of determining which section 
(front-end or trigger circuit) is at 
fault. One way to make this test is 
to use an external voltage supply 
(bias box). Using the circuit in Fig. 
1 as an example, set the bias volt- 
age to 1.5 volts; remove the IF 
tube; then press the wonder bar to 
start the tuner searching. With the 
negative lead of the bias supply con- 
nected to chassis, touch the positive 

Please tarn to page 59 
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Fig. 2. Principal mechanical components of Delco F4 -series search tuners. 
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guide to a 

Basic CRT Inventory 

As the number of different pic- 
ture -tube types steadily grows, the 
problem of maintaining adequate 
replacement stocks weighs more 
heavily on manufacturers, distribu- 
tors, and dealers. This year, several 
major manufacturers are seeking to 
provide some relief by consolidating 
their CRT lines. In numerous cases 
where very similar tubes have pre- 
viously been made available under 
several different type numbers, only 
one of these related types is now 
being recommended as a replace- 
ment for all others in the group. 

Naturally, CRT's that have differ- 
ent type numbers are not completely 
identical, or the additional types 
would not have been registered. 
However, many new types origi- 
nated as minor modifications of 
some existing design to meet a 

specific requirement - for instance, 
to shorten the neck length or in- 
crease the maximum anode -voltage 
rating. The basic characteristics of 
such tubes, including the bulb shape 
and electrical ratings of gun ele- 
ments, are unchanged from the pro- 
totypes. There are many instances 
where the modifications are so slight 
that substitute CRT types can be 
installed without altering the set in 
any way. Dozens of other substitu- 
tions are made possible by such sim- 
ple changes as discarding an ion trap 
or changing the anode connector. 

Easily - installed substitutes for 
162 types of picture tubes were 
listed in "Selecting a CRT Replace- 
ment" on page 22 of the May, 1961 
PF REPORTER. The expressed pur- 
pose of that article was to suggest a 
course of action in case an exact - 
replacement type was unobtainable. 
Since then, however, the idea of 
substitution has been carried even 
further; it now is being applied to 
weeding many slow -moving types 

out of CRT replacement stocks. 

Replacement Information 
The following section describes 

the more important CRT's in the 
new "universal" replacement lines 
recently announced by various tube 
companies. Other manufacturers 
also supply these same types, but 
are not specifically recommending 
them as substitutes for tubes having 
different type numbers. 

The replacements are listed in 
large type. Sometimes two CRT 
numbers appear together, indicating 
that both tubes are being recom- 
mended (by different manufac- 
turers) for basically the same ap- 
plication. These pairs of tubes can 
be substituted for each other and for 
the additional types given under 
the same heading. For each of the 
latter, a short notation indicates if 
the suggested substitute type is 
normally a direct replacement, or if 
there are any points which require 
special attention by the installer. 
Relatively minor differences, which 
ordinarily do not prohibit substitu- 
tion, are not itemized. Some of 
these excluded characteristics, ac- 
counting for most of the differences 
between closely related CRT types, 
are as follows: 
1. Aluminized screen (used on 

nearly all replacement types and 
on most older types bearing the 
suffix "A") . 

2. Rated value of filter capacitance 
provided by inner and outer aqua - 
dag coatings on picture tube (not 
too critical for replacement pur- 
poses). 

3. Slight variations in cutoff -bias 
voltage on grid no. 1 (can be 
counteracted by readjusting 
brightness and contrast). 

4. Difference in anode -voltage rating 
between original and replacement 
(generally 2 kv or less). 

Many of the "universal" types 
have a straight electron gun and re- 
quire no ion -trap magnet. In fact, 
one manufacturer (General Elec- 
tric) has changed a number of older 
CRT types from bent -gun to 
straight -gun design. The modified 
versions are readily substituted for 
bent -gun tubes, simply by discarding 
the ion trap originally used. 

The replacement types have the 
same faceplate contour and bell 
shape as the other types listed in 
the same group; therefore, they can 
be installed without changing the 
mask, cabinet, or yoke -support 
bracket. In many cases, the new 
tube has a shorter neck than the 
original, but this difference almost 
never poses a problem of physical 
clearance. 

Most replacement types have an 
outer aquadag coating on the bell of 
the tube. To prevent RF -interfer- 
ence and shock -hazard problems, 
the installer should take extra care 
to make certain this coating is pro- 
perly grounded. If the type being 
replaced had no outer coating, a 
grounding spring must be mounted 
on the chassis and positioned so that 
it will press against the aquadag 
surface of the new tube. If a spring 
is already present, check to see if it 
is making proper contact. Sometimes 
it fails to touch the new tube's coat- 
ing, which may not cover the same 
area as on the tube being replaced. 

Other substitutions besides those 
listed here can easily be made. To 
obtain the necessary information, 
check with your distributor, or con- 
sult a cross-reference guide. The 
Howard W. Sams book, "Tube 
Substitution Guide, Vol. 4," in- 
cludes CRT -substitution data; also, 
tube manufacturers provide speci- 
fication charts to help you select a 
proper replacement. 
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21CBP4A (RCA, 
Sylvania) 

21 FLP4 Wes 'hse.) 
These 21" tubes-by far the most 

popular types in their respective 
lines-can replace many other elec- 
trostatically - focused 90° CRT's. 
Major specifications include: alumi- 
nized screen; straight electron gun; 
over-all length 18"; neck length 
51/2 " (2" shorter than most types 
they replace) ; inner and outer aqua - 
dag coating used as high -voltage 
filter capacitor. 

Can replace following types: 
21ALP4,-A,-B Discard ion trap. 
21ANP4,-A Discard ion trap; add aqua - 

dag -grounding spring. 
21ATP4,-A,-B Discard ion trap. 
21BAP4 Direct replacement. 
21BNP4 Direct replacement. 
21BTP4 Discard ion trap. 
21CMP4 Discard ion trap. 
21CVP4 Recommended by all except 

Sylvania. Direct replacement. 
21CWP4 Recommended by all except 

Sylvania. Direct replacement. 
21DNP4 Recommended by RCA and 

G -E only. Discard ion trap. 

21 ACP4A (G -E) 

21 AMP4A (RCA) 

Electromagnetically -focused, these 
near -equivalent 90° tubes have a 
nominal over-all length of 20", neck 
length of 71/2 ", aluminized screen, 
and an external aquadag coating. 
The RCA type (but not the G -E) 
requires a single ion trap. 

Can replace following types: 
21AQP4,-A Add aquadag-grounding 

spring. 
21BSP4 Direct replacement. 
21CUP4 Direct replacement. 

24AEP4 (G -E, RCA, 
Sylvania) 

This "short -neck" 90° tube has 
the same specifications as the 
21CBP4A and 21FLP4, except for 
the 24" screen size and 191/2" over- 
all length. 

Can replace following types: 
24ANP4 Discard ion trap. 
24DP4,-A Discard ion trap. 
24YP4 Discard ion trap. 
24ZP4 Discard ion trap. 

24CP4A (G -E, 
RCA) 

A 24" counterpart of the mag- 
netically -focused 21ACP4A and 
21AMP4A, this tube measures 
211/2" in over-all length. Discard the 
ion trap when a G -E replacement 
is installed, but not if the new tube 
is an RCA. 

Can replace following types: 
24ADP4 Direct replacement. 

24CP4 Direct replacement. 
24QP4 Direct replacement. 
24TP4 Direct replacement. 
24VP4,-A Direct replacement. 
24XP4 Add aquadag-grounding spring. 

27RP4 (G -E, 
RCA) 

The largest member of the mag- 
netically -focused 90° group, this 
27" tube is basically the same as the 
24CP4A except for size. Over-all 
length is 23". The RCA version re- 
quires a single ion trap, but the G -E 
does not. 

Can replace following types: 
27EP4 Add aquadag-grounding spring. 
27GP4 Direct replacement. 
27NP4 Direct replacement. 

17BJP4 
(G E, 

RCA) 

Here's a 90° tube for portables 
and small table models. Like its 
larger brothers in the electrostatical- 
ly -focused series, it has a short 
(51/2") neck and needs no ion trap. 
Total length is 145/8", averaging an 
inch shorter than the other types it 
replaces. 

Can replace following types: 
17ATP4,-A Discard ion trap. 
17AVP4,-A Discard ion trap. 
17BUP4 Discard ion trap. 
17CBP4 Discard ion 
17CLP4 Discard ion trap. 

17DKP4 (RCA, 
Sylvania) 

This 110° tube is designed for 
late -model slim -line portables, being 
only 10-11/16" long with a 3-9/16" 
neck. 

Can replace following types: 
17DTP4 Direct replacement. 
17DLP4 Recommended by Sylvania only. 

If trouble is encountered with substitu- 
tion, change grid no. 1 connection 
from pin 6 to pin 2 of socket. 

17BWP4 (G -E) 

17CSP4 (RCA) 

Of somewhat older design than 
the 17DKP4, these two 110° tubes 
have a greater length (12 5/16") 
and require a deeper cabinet. 

Can replace following type: 
17BVP4 Direct replacement. 

14CP4A (G -E) 

14EP4 (RCA) 

Quite a few "universal" replace- 
ment CRT's are being made avail- 
able to keep older -model TV sets 
operating-for example, these alu- 
minized 14" tubes with 70° deflec- 
tion and magnetic focus. Measuring 
163/4 " in length, these types have a 
7th" neck. 

In this and all following categor- 
ies, the RCA replacement tube needs 
a single -magnet ion trap, whereas 
the G -E tube has been modified 
from the original specifications so 
that the ion trap is no longer needed. 

Can replace following types: 
14CP4 Direct replacement. 
14BP4,-A Direct replacement. 
14DP4 Change from double to single ion 

trap, if replacing with 14EP4. 
Add aquadag-grounding spring. 

16KP4A (G -E) 

16RP4A (RCA) 

A "step-up" in size from the 14" 
tubes just discussed, these 16" rec- 
tangular types are 183/4 " long and 
have a 2-kv higher anode -voltage 
rating. Other specifications are sim- 
ilar to those of the 14CP4A and 
14EP4. 

Can replace following types: 
16QP4 Replace double ion -trap magnet 

with single type, if replacing with 
16RP4A. 

16UP4 Check physical clearances; orig- 
inal tube has 5/e" shorter neck than 
replacement. 

16XP4A Direct replacement. 
16TP4 Recommended by G -E only. 

Check physical clearances, as indicated 
for 16UP4. 

20CP4D (G -E) 

20DP4C (RCA) 

Moving up one more notch to the 
20" rectangular size, we find these 
two slightly different 70° types cap- 
able of replacing each other. Several 
older versions of these same types, 
bearing different letter suffixes, can 
also be replaced; however, careful 
attention should be paid to the fol- 
lowing notes to insure a correct sub- 
stitution. 

Can replace following types: 
20CP4, -B, -C Add aquadag - grounding 

spring. 
20CP4A Direct replacement. Original not 

aluminized. 
20DP4,-B Add aquadag-grounding spring. 
20DP4A Direct replacement. Original not 

aluminized. 

20HP4D (G -E, 
RCA) 

This tube is the same size as 
those just mentioned, and has the 
same electrical specifications except 
that it is electrostatically focused. 

Can replace following types: 
20HP4, -B, -C Add aquadag - grounding 

spring. 
20HP4A Direct replacement. Original not 

aluminized. 
20LP4 Direct replacement. 
20MP4 Direct replacement. 
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easier r 1 . board 

This photo shows one of the methods 
you might try for easier removal of 
multiple -lead components, such as the 
miniature transformers found in tran- 
sistor radios, or IF cans in television sets. 
This job requires a bit of caution. Some 
technicians run into trouble because 
they apply too much heat to a small 
area of the board, unbonding the foil; 
others damage components by pulling 
too hard in trying to rock them loose. 

A new vacuum -type soldering iron re- 
moves the solder from the contact area, 
by first melting the solder and then 
drawing it into a cylinder which is a 

part of the iron. After this is done, the 
component will usually drop free from 
the board. Notice the already -cleared 
area around several transformer pins. 

Some types of electronic equipment, in 
addition to using printed -circuit boards, 
also incorporate one or more printed - 
component units, such as shown here. 
These units can be removed easily with 
the special solder tip shown. This rec- 
tangular tip will cover and heat all the 
leads at once. When the solder becomes 
molten, the component is easily lifted 
from the board. This attachment can also 
be used to unsolder other components by 
merely turning it sideways and using the 
small end, or by using the tip to apply 
heat to the connection on the board. 

Many soldering attachments especially intended for PC -board 
work are being introduced every year. One such desoldering 
kit, with special tips shaped for quickly unsoldering tube 
sockets and different types of IF transformers, is shown here. 
With the appropriate attachment installed on the gun, all the 
connecting points are heated at the same time; the com- 
ponent may then be removed from the board, intact. The 

attachments can be Installed as easily as replacing the tip. 



repairs 

A relatively simple method of removing 
a defective tube socket without special 
adapters is shown here. After crushing 
the socket's phenolic wafer material, 
heat the individual pins and remove 
them with long -nose pliers. 

After using a soldering iron to heat the 
contacts until the solder melts, this 
technician uses an air gun to clear the 
solder away from the component con- 
tacts. A fine wire brush finishes the job. 

Pictured here is a proper technique for 
repairing a crack or open circuit. Place 
a piece of bare wire across the open 
circuit; then apply enough solder to 
cover the foil and the wire. The result is 

a neat, electrically secure repair. 

Problems which can be encountered during the repair of printed -circuit 
boards are many-broken boards, blistered foil, hairline cracks, and inter- 
mittent contacts, to mention only a few. Haphazardly performed repair work 
contributes to these problems. To make printed -board servicing as foolproof 
as possible, the service industry has developed special tools and techniques, 
several of which are shown on these pages. 

Show n here is the "hook" technique of 
replc cing a resistor. Cut and crush the 
body of the old component to expose 
the f-JII length of the leads. Form the old 
and iew leads into hooks, clamp them 
together, and solder them carefully. 

To prevent damage to on IF can, use 
the s otted end of a soldering aid to 
first straighten the ground tabs on the 
outer shield. With these tabs loose, the 
entire job of removal is made easier. 

Exterr al connections for applying power 
or for testing purposes are easily pro- 
vided by soldering one or more short 
wires to the printed board. Form them 
into a fish-hook pattern and clip on 
your 'leads, using miniature test clips. 

"Single -ended" components, such as the 
capacitor shown, can be replaced by the 
familiar "double -end" types, if you 
dress the leads on the new component 
in the manner shown here. Tape the 
wire close to the body of the unit. 

To isolate an individual component for 
testing, without dismounting it from the 
board, try cutting the printed foil with 
either a razor blade or the special tool 
shown. The cut is easily repaired later. 

The adjustable light pictured here sup- 
plies shadowless lighting for printed - 
board work. It also has a built-in mag- 
nifying glass-a useful service aid for 
use with the miniature equipment now 
requiring the serviceman's attention. 



Servicing 
Industrial 

Electronics 
by Jim Galloway 

01110 

If you have had experience with 
computers, you are undoubtedly 
familiar with the binary numbering 
system, and understand how to con- 
vert numbers from the decimal sys- 
tem to binary (and vice versa). But 
do you really understand how binary 
numbers are added, subtracted, 
multiplied, and divided? In this 
article, we intend to point out not 
only the rules for conversions, but 
also how to perform the manipula - 
ions which ordinarily take place 
within the computer. Although these 
mechanical and electronic actions 
are somewhat different from those 
operations which can be shown on 
paper, a better understanding of the 
basic principles of these mathe- 
matical manipulations will be very 
helpful to the technician who must 
analyze and troubleshoot computer 
circuits. 

The reason for using a two -digit 
(binary) numbering system instead 
of the universal ten -digit (deci- 
mal) system is because of its sim- 
plicity. Since there are only two 
digits (1 and 0) in the system, it 
is possible to use a very simple two - 
state circuit (for example, one which 
is turned on and off) to indicate the 
digits in the computer. If the on -off 
circuit is used, the circuit indicates 
1 (one) when it is on; when it is 

Table II-Conversion 

binary numbers 
are not complicated! 

Table 1-Powers of 2 

20 = 1 2-1 = .5000 
21 = 2 2-2 = .2500 
22 = 4 23 =.1250 
23 = 8 2-4 = .0625 
24 = 16 2-5 = .0313 
25 = 32 2-6 = .0156 
26 = 64 2-7 = .0078 
27 = 128 2-8 = .0039 

off, it represents they digit 0 (oh) . 
This simplicity makes the binary 
system very useful for computer 
work, enabling operations to take 
place rapidly. 

Conversion 

Converting ordinary numbers to 
computer language is an operation 
easily understood, but also easily 
forgotten. As with many other math- 
ematical subjects, there are certain 
rules which are best memorized; 
with these rules at hand, problems 
suddenly become less complicated. 

The best way to learn a procedure 
is to use it. Therefore, we are going 
to include examples of the use of 
each rule-some with the procedure 
carefully explained, and others 
merely showing the operations. Try 
them yourself; you'll find they are 
easy! 

Decimal to Binary 

Rule 1: To convert a decimal num- 
from Decimal to Binary 

Example A 

Number or Remainder 39 7 7 7 3 1 

Power of 2 25 24 21 22 21 20 

Binary Digit 1 0 0 1 1 1 

Example B 

Number or Remainder 90 26 26 10 2 2 0 

Binary Digit 
Power of 2 

1 

2'. 
0 
2 ; 

0 

21 

1 
23 

0 
22 

1 
21 

0 
20 

ber to a binary number, extract 
the largest power of 2 that is 
contained in the number. Con- 
tinue extracting each consecu- 
tive descending power of 2 

from each remainder, until the 
least power (2°) is extracted. 

To illustrate, let's convert 39 to 
a binary number, using Tables I and 
II as a reference. (Table I shows 
the numerical equivalents for pow- 
ers of 2, and Table II gives the re- 
sults of each step in the conversion.) 

The largest power of 2 which is 

contained in 39 is, of course, 32- 
or 25. This establishes the first bi- 
nary digit (which is always 1) and 
leaves a remainder of 7. We now 
know that there will be six digits in 
the complete binary number, since 
we are going to extract the other 
descending powers of 2 from the re- 
mainder-the fourth, third, second, 
first, and least. 

Continuing, we attempt to extract 
the fourth power of 2 (16) from the 
remainder (7) . Since 16 cannot be 
taken from 7, we indicate that the 
fourth power is not contained in the 
remainder, by making the next bi- 
nary digit 0 (oh). 

Since the same circumstances ap- 
ply to the third power of 2, another 
0 is written as the third binary digit, 
and the remainder is still 7. 

The second power of 2, which is 

4, can be extracted from 7-making 
the next binary digit 1, and leaving 
a remainder of 3. The first power 
of 2, which is 2 itself, can be ex- 
tracted from this remainder, supply- 
ing another 1 and leaving a remain- 
der of 1. 

The least power of 2 (2°, or 1) 
is now extracted, resulting in 1 as 
the final digit of the binary number; 
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there is no remainder. Thus, we 
have converted the decimal num- 
ber 39 into its binary form, 100111. 
This is read, "one -oh -oh -one -one - 
one." 

Now, for practice, let's convert 
the decimal 90 to a binary number. 
Table II shows each step, along with 
the resultant binary digit and the 
remainder after each power is ex- 
tracted. Note that the last remainder 
shown is zero; since the least power 
of 2 (1) cannot be taken from zero, 
the final binary digit is 0 (oh). If 
your conversion has been correct, 
you will find that the binary equiva- 
lent of 90 is 1011010, or "one -oh - 
one -one -oh -one -oh." 

Binary to Decimal 

Rule 2: To convert a binary num- 
ber to a decimal number, begin 
with the power of 2 repre- 
sented by the right-hand digit 
and add each succeeding power 
of 2 until the left digit is 
reached. If any binary digit is 
0, do not include that power of 
2 in the decimal number. 

Using Table I as a guide, and fol- 
lowing the steps in Table III, con- 
vert the binary number 110101 to 
a decimal number. Here's how it 
works: The first (right-hand) digit 
is 1, indicating that 2° is contained 
in the decimal number; therefore, 
you have a decimal quantity of 1 to 
start with. 

The next digit is 0, meaning that 
21 is not in the decimal number, so 
you add nothing. The third digit is 
a 1, indicating that 22 (4) is to be 
added to the decimal quantity al- 
ready derived, making a total -so 
far -of 5. 

The fourth binary digit is 0, so 
this step is skipped again. The final 
two digits are 11, and mean that 24 
and 2° (16 and 32) must both be 
added to the 5 already obtained. 
Adding 16, 32, and 5 results in a 
total of 53; therefore, the binary 
number 110101 is equivalent to the 
decimal number 53. 

For practice, try converting the 
binary number 101111 to its deci- 
mal equivalent. If your conversion 
is correct, you will find that 101111 
is the same as 47. 

Binary Fractions 

Binary numbers which are less 
than 1 are expressed in a manner 

Table Ill -Conversion from Binary to Decimal 
Binary Digit 1 1 0 1 0 1 

Power of 2 25 21 21 22 21 2° 
Decimal Number 32 +16 +0 +4 -{-0 +1 Total 53 

similar to decimal fractions -by the 
use of a binary point. For example, 
consider the binary number 1101.01. 
The digits to the right of the point 
represent negative powers of 2 (for 
decimal equivalents, see Table I). 
Rule 3: To convert a decimal frac- 

tion to binary form, extract 
negative powers of 2 from the 
numbers to the right of the 
decimal point, beginning with 
2-1. 

As an exercise, let's convert the 
decimal number 22.57 to a binary 
number. The whole number 22 con- 
verts by Rule 1 to 10110. In like 
manner, we can convert the frac- 
tional portion .57. The first negative 
power of 2 (.5000) can be ex- 
tracted from .57, giving a binary 
digit of 1 and leaving a remainder of 
.07 -see Table IV. Neither the sec- 
ond nor the third negative power 
of 2 are contained in .07; therefore, 
the next two binary digits are both 
0's. 

The fourth negative power of 2 
(.0625) is contained in .07; there- 
fore the fourth digit is a 1, and the 
remainder is .0075. The process 
continues for the fifth and sixth 
digits, both of which are 0's. 

The seventh negative power of 2 
(.0078) is slightly more than the 
.0075 remainder, but since most 
fractions need be carried only to a 
few digits past the decimal point, 
we can round off the final binary 
digit to 1. Thus, the fractional bi- 
nary portion of the original decimal 
number is .1001001; the entire 
22.57 converts to 10110.1001001. 

Converting a binary fraction back 
to a decimal should now be fairly 
simple. Table IV shows how the 
binary fraction .1101101 converts 
to the decimal fraction .8516, or 
approximately .85. 

Table IV-Convertin 

Binary Manipulations 

Binary numbers can be added, 
subtracted, multiplied, and divided 
just as decimal numbers can. In 
each operation, however, there are 
certain rules to remember which can 
keep the procedure from becoming 
unnecessarily complicated. 

Addition 

Rule 4: To add binary numbers, the 
following facts must be used: 
1+ 1= 10 1+ 0= 1 

0+0=0 0+1=1 
In Rule 4, the statement that 1 

+ 1 = 10 is read, "one plus one 
equals one -oh." This is the binary 
number 10 and not the decimal 
quantity ten. 

Let's say that we have to add 110 
and 101 -see Table V. As in regu- 
lar addition, we start in the right- 
hand column and add 1 + 0, which 
totals 1. The next column is 0 + 1, 
which is also equal to 1. The final 
step is to add the left-hand column; 
1 + 1 = 10. 

The figures to the right of each 
example in Table V are the decimal 
equivalents, and are included for 
checking purposes. The additional 
examples are for practice. 

In example C, it is necessary to 
carry digits. In the right-hand col- 
umn, 1 + 1 = 10. The 0 is written 
and the 1 is carried to the next col- 
umn, where it is added to the 1 + 0 
already in that column; so, 1 + 1 

+ 0 = 10. Again the 1 must be 
carried to the next column, where 
the result is again 1 + 1 +0 = 10. 
And once more the 1 is carried, this 
time to the left-hand column - 
where it is added to the 1 + 1 al- 
ready there. 

To add three l's, it is easiest to 
add two of them -which equals 10 

Please turn to page 62 
g Binary Fractions 

Example A 

.57 .07 .07 .07 .0075 .0075 .0075 Number or remainder 
Power of 2 2-1 2-2 2-1 2-; 2 2-° 2 
Binary Digit 1 0 0 1 0 0 1 

Example B 

Binary Digit 1 1 0 1 1 0 1 

Power of 2 2-1 2-2 2-3 2-4 2-° 2-6 2 
Decimal Number .5 .25 0 .0625 .0313 0 .0078 Total .8516 
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by Forest H. Belt i 4 
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Summertime is a naturally trying 
time for most service shops, since 
there is a tendency for business 
activity to slow down. At this time 
of year, stimulating the service busi- 
ness is likely to be your greatest 
challenge. The business is there, but 
it seems unusually slow in presenting 
itself. So it is up to you to go after it. 

The solution to this problem is 
promotion, or advertising. It may 
seem a bit paradoxical to be spend- 
ing more money when business is 
ordinarily scarce, but this is the time 
when advertising is most needed. In 
addition to building summer busi- 
ness, a series of well -planned, aggres- 
sive promotions (coupled with good 
service) can result in satisfied cus- 
tomers who will be needing your 
services during the remainder of the 
year, too. Thus, summer promotions 
can be a double-barreled solution 
which will aid in keeping business 
booming the year around. 

Budgeting and Planning 
Budgeting for summertime pro- 

motions is much the same as for any 
other time of the year, with one 
exception: A bit more of the shop 
budget must be allotted for advertis- 
ing during this season, because of 
the need to reach a larger portion of 
the market. Advertising is consider- 
ably less effective during difficult 
periods; therefore, you must allow 
for a more extensive campaign than 
usual. 

Once you've set your budget, you 
must plan other details of the pro- 
motion. The method of reaching the 
potential customer is essential to the 
success of the promotion, and re- 
quires much careful thought. In most 
instances, the direct approach seems 

to be highly effective during this 
season. A promotional bulletin sent 
by direct mail, or perhaps a hand - 
delivered message, is likely to gain 
the immediate attention of the pros- 
pect. Promotional pieces distributed 
by the last two methods can be di- 
rected into carefully chosen locali- 
ties, to selected groups of desired 
customers. 

The promotion itself deserves 
careful planning, too. It should con- 
tain some extra "punch" to con- 
vince the customer that he should 
have his electronic service work 
done, here and now. The theme 
should be geared to the customer's 
needs-for example, what item of 
home entertainment equipment will 
he be using most during this season? 

Other considerations which may 
enter into your planning of a sum- 
mer promotion are: Should some 
special offer be included, such as a 
price cut or a free "extra" of some 
sort? Will the customer likely be 
spending more of his time outdoors 
at home, or does his income bracket 
enable him to spend considerable 
time boating, picnicking, touring by 
automobile, or other away -from - 
home activities? What are the var- 
ious items of electronic entertain- 
ment equipment he is most likely to 
own-portable radio, tape recorder, 
television set, auto radio? You must 
analyze all these considerations as 
you try to decide on an effective, 
dynamic promotion. 

Furthermore, you must plan the 
timing of the promotion to have the 
greatest impact on the potential 
customer. It must reach him at a 
time when he is most likely to look 
it over and say, "Yes, I had better 

summer 
service 

promotions 

get this done right away." If he puts 
the repair job off for any length of 
time, he is apt to let it go alto- 
gether. Therefore, the promotional 
item should stir the customer to im- 
mediate action, if at all possible. 

Promotional Ideas 

Themes for summer promotions 
can come from several sources. For 
example, the theme could be sea- 
sonal, pointing out the added im- 
portance of certain devices during 
the summer months-such as port- 
able radios, record changers, or auto 
radios. The promotion could point 
out the advantages of getting service 
work done during the summertime, 
when speedier service is available, 
or perhaps while a small price con- 
cession is in effect. Or it could call 
the customer's attention to the ef- 
fects of heat and humidity, advising 
him to have entertainment devices 
checked or repaired before more 
drastic repairs become necessary. 
The summer heat, vacation periods, 
or any other seasonal theme usually 
can be worked into an effective pro- 
motion. "Summer is a good time to 
have the old TV completely over- 
hauled" or "Have all your radios, 
television sets, and record changers 
checked over while you're away on 
vacation" suggest definite advan- 
tages to the customer. 

A product can be the subject of 
a promotion. Special items such as 
batteries for portable radios may en- 
tice the customer into the shop and 
serve as a springboard for obtaining 
service jobs. The promotion could 
suggest that when the customer 
stops by for batteries, he also bring 
in other radios that need repairs. 
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TUBE 
TESTER 

Unique new B&K design now simplifies serv- 
icing in the home or in the shop. Combines 
Tube Tester, Volt-Ohm-Milliammeter, and 
Cathode Rejuvenator Tester in one compact, 
professional quality instrument-at low cost! 

TUBE TESTER SECTION is fast and accurate. 
Tests the newest tube types as well as all of the 
old commonly used tubes in TV and radio sets. 
Tests the Nuvistors and Novars, the new 10 - 

pin tubes and 12 -pin Compactrons. Tests voltage 
regulators, thyratrons, auto radio hybrid tubes, 
European hi-fi tubes, and most industrial types. 
Checks for all shorts, grid emission, leakage and. 
gas. Provides adjustable grid emission check with 
exceptional sensitivity to over 100 megohms. Checks 
each section of multi -section tubes separately. 
Checks tube quality and capability of cathode 
emission under current loads simulating actual 
operating conditions. 

VOM SECTION provides the 7 most -used 
ranges for convenient TV testing: 
3 DC Ranges: 0-10, 100, 1000 volts 
3 AC Ranges: 0-10, 100, 1000 volts 
1 Resistance Range: 3 k center scale 

3 
CRT SECTION spots picture tube trouble 
and corrects it in a few minutes right in the 
home, without removing tube from set. Tests 
and rejuvenates picture tubes at correct fila- 

ment voltage from 1 to 50 volts. Checks for leak- 
age, shorts, and emission. Removes inter -element 
shorts and leakage. Restores emission and bright- 
ness. (Checks and repairs color picture tubes with 
B&K Accessory C40 Adapter.) 

Model 625 Dyna-Tester complete in handsome, 
lightweight, leatherette -covered carry -case. 
Size: 113A" x 15" x 4 %". Net, $13995 
See your B& K Distributor, or Write for Catalog AP2O-R 

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

Model 960 Transistor Model 360 V 0 Matic 
Radio Analyst Automatic VOM 

Model 375 Dyramatic 
Automatic VTVM 

Model 1076 Model 440 CRT 
Television Analyst Rejuvenator Tester 

See Your B&K Distributor 
or Write for Catalog AP2O-R 

B a K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 
Canada: Atlas Radio Corp., 50 Win gold, Toronto 19, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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BUY THIS GET THIS FREE 

MASTER CARTRIDGE 

UBSTITUTION GUIDEBOOK 

RIDER publication 

POWERFUL PROFIT- PRODUCING 
COMBINATION -YOURS FROM SONOTONE 

What a profit -making combination - the industry's finest replace- 
ment cartridges in the new, handy 
Sonotone 6-PAK plus the new Rider 
"Master Cartridge Substitution 
Guidebook" (regularly $2.00), for 
the price of the cartridges alone. 
This guidebook, world's greatest 
source of cartridge replacement 
data, enables you to locate the exact 
or equivalent replacement for 
nearly every record player manu- 
factured since 1930. 

HERE'S HOW TO GET YOUR FREE GUIDEBOOK- 

Visit your distributor and select 
any 6 Sonotone cartridges. Or 
choose one of the pre -selected 6- 
PAK combinations that include the 
most needed cartridges for the 
most frequent replacements. With 
your purchase, your distributor will 

give you a valuable coupon - one 
for every six Sonotone cartridges. 
Mail the coupon to Sonotone Corp., 
Electronic Applications Division, 
Elmsford, New York. You'll re- 
ceive your free Rider "Master Car- 
tridge Substitution Guidebook" by 
return mail. It will make your 
stock of Sonotone cartridges more 
valuable than ever before. 

Visit your parts distributor today. 
Order a Sonotone 6-PAK - and re- 
ceive your valuable "Cartridge 
Substitution Guidebook" Coupon. 
(This offer expires Aug. 15, 1962). 

ELECTRONIC APPLICATIONS DIVISION 

SONOTONE ® CORPORATION 
Elmsford, New York Canada: Atlas Radio Corp., Ltd., Toronto 

Cartridges Speakers Tape Heads Microphones 
Electron Tubes Batteries Hearing Aida 

Other effective sales items are 
needles and cartridges for the port- 
able record changers which provide 
entertainment on the outdoor patio 
or porch. Replacement auto anten- 
nas and rear -seat speakers attract 
the interest of the family who drives 
a lot in the summertime. Other pro- 
duct themes will suggest themselves 
to the imaginative shop owner. 

A promotion can be customer- 
slanted-that is, intended to attract 
a certain class of customers. For 
instance, the advertising might be 
intended for boating enthusiasts 
only, offering special attention to the 
service needs of the "summertime 
skipper"-depth sounders, portable 
direction finders or transistor radios, 
and marine or CB two-way radios. 
On the other hand, perhaps the shop 
caters to customers in a particular 
income bracket; the promotion could 
he designed to create special in- 
terest among this group. Almost any 
promotion theme will lend itself to 
a treatment slanted for a particular 
type of customer. 
Gimmick Promotions 

The gimmick promotion often 
draws the greatest response from all 
types of customers. In this type of 
advertising, something out of the 
ordinary is offered-a free item, a 

free service, a special price, or per- 
haps an unusual service. The pos- 
sibilities in this category are limited 
only by the imagination of the 
planner. 

The word gimmick sometimes 
leaves the impression of quackery, 
or faking; this need not be the case. 
A gimmick also refers to "an in- 
genious device for attaining an end." 
The end to be attained by the pro- 
motional campaign is the attracting 
of new (and old) customers. 

A typical promotion of this sort 
might make an offer such as: "Free 
pickup and delivery - when you 
have three or more radios repaired 
at the same time." This offers the 
customer a genuine service in re- 
turn for having his servicing needs 
taken care of at a time which is more 
convenient for you. The promotional 
piece can point out that the special 
offer makes it easier than usual for 
him to take advantage of the rep- 
utable service which is always avail- 
able from your shop. 

Special flat -rate charges might 
serve as the basis for a gimmick pro- 



Find it and Fix it in the time 
EASILY SOLVES "TOUGH DOGS"... INTERMITTENTS ... ANY TV TROUBLE 

MODEL TELEVISION ANALYST 1076 BLACK & WHITE AND COLOR 

By Easy Point -to -Point Signal Injection, You see the Trouble 
on the TV Screen and Correct it-Twice as Fast and Easy! 
Simplified technique stops lost hours never recovered on 
"tough dogs", intermittents, and general TV trouble- 
shooting. This one instrument, with its complete, accurate 
diagnosis, enables any serviceman to cut servicing time in half ... service more TV sets in less time ... satisfy more custom- 
ers ... and make more money. 
With the Analyst, you inject your own TV signals at any time, 
at any point, while you watch the generated test pattern on 
the picture tube of the television set itself. This makes it quick 
and easy to isolate, pinpoint, and correct TV trouble in any 
stage throughout the video, audio, r.f., i.f., sync and sweep sections 
of black & white and color television sets-including intermit- 
tents. No external scope or waveform interpretation is needed. 
Checks any and all circuits-solves any performance problem. 
Gives you today's most valuable instrument in TV servicing- 
proved by thousands of professional servicemen everywhere. 
Available on Budget Terms. As low as $30.00 down. Net, $29995 

SIMPLIFIES COLOR TV SERVICING, TOO 

u 

Enables you to troubleshoot and 
signal trace color circuits in color 
TV sets, or facilitate installation. 

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

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

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

Model 960 Transistor 
Radio Analyst 

Model 360 V O Matic Model 375 Dynamatic 
Automatic VOM Automatic VTVM 

Model 700 Dyna-Quik Model 440 CRT 
Tube Tester Rejuvenator Tester 

See Your B&K Distributor 
or Write for Catalog AP2O-R 

B a K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 
Canada: Atlas Radio Corp., 50 Win gold, Toronto 19, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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4"4 e cS, 
Printed circuit desolding 
tools designed especial- 
ly for Radio-TV service- 
men 

attaches effortlessly 
to your 

soldering 
gun. 

HERE'S A TOOL THAT SOLVES 
THE PROBLEMS YOU'VE HAD 
REMOVING MULTIPLE CON- 
TACT PARTS FROM PRINTED 
CIRCUIT BOARDS 

small printed board parts and 
F.P. Capacitors 

install new ones - All 
in one fast operation. 

Here's how they work... Audio Transf. 
880 

I.F. Transf. 

gib 
R.F.-1.F. 

Oscillator 

Motorola 
Modul Unit 

.. 
.. 

7 -Pin Tube 

Socket 

.. 
. 

S. 
9 -Pin Tube 

Socket 

NEW De Sod Tools en- 
able you to remove 

DeSod tools are preci- 
sion engineered to melt 
solder around terminals 
without damaging the 
parts or printed boards. 

Solder is heated around 
all terminals at the same 
time, making your parts 
removal job quicker and 
easier. 

TRY ONE TODAY AND 
YOU'LL AGREE ... 
DeSod tools put money 
in your pocket each time 
you use them. 

Large As low as $1.49 each. 
F.P. Capacitor 

Order from your local 
distributor. 

I.F. Transf. 

411) 
I.F. Transf. 

DeSod Division of 
EVERSOLE INDUSTRIES 

2121 W. State Street 
Fremont, Ohio 

motion. If the price represents a 

genuine saving, the thrift -conscious 
customer will be prodded into going 
ahead and authorizing repairs which 
he normally would delay until he 
wanted to use the item more regu- 
larly. 

Free service is a useful gimmick, 
but only if wisely applied. The ethi- 
cal shop owner will guard carefully 
against misleading statements, and 
the promotion will very clearly state 
exactly what the offer includes, and 
the conditions of the offer. For ex- 
ample, "Free needle replacement on 
record changers" might be mislead- 
ing; it would be better to say, "Any 
needle purchased here will be in- 
stalled free." This keeps the custo- 
mer from feeling that the offer 
should include a free needle. 

One successful method of apply- 
ing the "free -service" gimmick is by 
adapting the "one -cent sale" device 
used for many years by soap adver- 
tisers: You might offer to repair 
any radio at the usual price and, in 
addition, service another similar 
radio for $1 additional (plus parts) . 
A similar gimmick is an offer to re- 
pair any AC/DC radio free when 
the customer has a TV overhaul job 
(at the usual price, of course). 

Offers of this nature must be care- 
fully planned beforehand, since it is 
easy to give away enough free labor 
to offset any profit which might be 
obtained from the added volume of 
work. However, if costs are analyzed 
thoroughly, the offer can be priced 
so as to represent a genuine saving 
to the customer, and still leave a 
reasonable margin of profit for you. 
And it's better to have a small mar- 
gin of profit on several repair jobs 
than to have no work and ring up 
no profit at all. 

Putting Promotions to Work 

Some shop owners don't feel 
qualified to develop and carry out 
their own advertising campaigns. If 
you are a successful businessman, 
you have undoubtedly advertised 
before, and your advertising expert 
may well have a number of worth- 
while suggestions on how to beat the 
summer business slump. A number 
of specially -prepared campaigns are 
available-usually at a nominal cost 
-from companies which specialize 
in business promotions. Some manu- 
facturers of electronic components 
make promotional material available 
to the service -shop owner at very 
low prices. 

As in other advertising cam- 
paigns, consistency is one of the keys 
to successful summer promotions. It 
is of little value to make one "flash - 
in -the -pan" offering, and then sit 
back and hope the momentum will 
take care of the rest - it won't. 
A continuing series of promotions 
is necessary to keep the business 
in your service shop at an even 
keel throughout the lazy summer 
months. 

Moving to a 
New Location? 

If so, notify us by the 15th of 
the month to assure uninterrupted 
delivery of PF REPORTER. 

Please be sure to give us both 
your old and new address, includ- 
ing your postal zone number. (Or 
better yet, enclose a current mail- 
ing label with your new address.) 
Send to: 

PF REPORTER 
Circulation Dept. 
4300 W. 62nd Street 
Indianapolis 6, Ind. 

DON'T REPLACE CRYSTALLIZED RUBBER 
PHONOGRAPH DRIVE WHEELS UNNECESSARILY 

brush on NEW FONO-MAGIC* 
t. 

r eliminate slipping-dragging 
SAVES DRIVE WHEEL INVENTORY COSTS TOO! 
*FONO-MAGIC is a NEW compound of special rubber and carbide particles. 
When FONO-MAGIC is brushed on metal drive surfaces, it forms a coat of 
live, pliable non -slipping rubber .000065 inches thick. Carbide particles 
imbedded in the rubber coating will scratch slipping rubber idler wheels, 
exposing live rubber and prolonging the life of the idler wheel. Just one 
bottle of FONO-MAGIC is equivalent to the replacement of 100 drive 
wheels. Only $1.95 dealer net. Sold at Better Jobbers everywhere. 

manufactured by R -COLUMBIA PRODUCTS CO., INC. Highland Pork, Illinois 
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ELECTRON 

TUBE 

are you replacing 
top quality tithes with 

identical top quality tubes? 

You can, now ! You can carry the identical tubes that you find 
in most of the quality TV sets you're servicing. Chances are, 
you were not aware that these sets were designed around spe- 
cial "Ampliframe" tubes originated by Amperex. 

For some time now, designers have been using many Ampli - 
frame tubes in their quality TV receivers and we can tell you 
now that even more Amperex tubes are being designed into 
the sets you'll be handling in the future. 

Compare, if you will, the performance of Amperex Ampli - 
frames with conventional IF tubes : They provide 55% higher 
gain -bandwidth, increase TV set reliability by simplifying 
circuits and they make your servicing easier, faster and more 
profitable because their extraordinary uniformity virtually 

eliminates time-consuming realignment when you replace tubes. 
About the only way, then, that you can be sure of optimum 

satisfaction for your customers and maximum profit opera- 
tion for yourself is to make room in your caddy right now 
for the identical, matchless -quality tubes that are being de- 
signed into the original sets ... now available to you from 
your local distributor with the brand of the originator - the 
Amperex brand. 

Next time you visit your distributor, look for the green and 
yellow box and ask about Ampliframe tubes for TV and other 
entertainment replacement applications. Amperex Electronic 
Corporation, 230 Duffy Avenue, Hicksville, L. I., N. Y. 
In Canada: Philips Electron Devices Ltd., 116 Vanderhoof Ave., Toronto 17. 
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"T-UßtE TReNuS 
You'll soon be seeing more compactrons, novars, and other advanced types ... by Thomas A. Lesh 

Been waiting for your first chance 
to test or replace a compactron, 
novar, or other unusual new tube 
type? You won't have long to wait, 
because quite a few of these special 
tubes are being incorporated in late 
'62 and early '63 TV models. 

Compactrons 

These 12 -pin devices began to ap- 
pear in large quantities early this 
spring. About that time, the Gen- 

eral Electric MW chassis (originally 
introduced in mid -1961 with all 
conventional tubes) was modified to 
use five compactrons, and Muntz 
announced an all -new "19 Met" 
model-a 19" set with six com- 
pactrons out of a total complement 
of nine tubes plus CRT. Somewhat 
later, G -E introduced a 1963 line 
consisting of the small LX chassis 
and the larger MX chassis, each 
using a different selection of six 

compactrons. Admiral, which made 
use of one triple triode in the 1962 
models, has also "compactronized" 
the horizontal -output and damper 
circuits in some of the '63's. In ad- 
dition, certain 19" models in the 
1963 Zenith line have compactrons 
in the horizontal and vertical output 
stages. Many more of the new 12 - 
pin tubes are expected to appear in 
other '63 models now being readied 
for the market; these types will be 

AGC KEYING G -E MX 6AF11 
VIDEO OUTPUT SYNC SEP SOUND IF G -E LX 6AS11 

2 

11 

9 

AGC KEYING 

21 

11 

3 

SYNC SEP 

21 

11 

3 T1I 

NOISE INV 

6' 

8 

5 

Similar to 60X8 triode - 
pentode plus one sec- 
tion of 12AT7. The fit- 
ter (pins 5, 6, 8) has 
higher ratings in 6AS11. 

SYNC SEP '62 ADMIRALS 6K11 

10 6011 
Resembles a 12AX7 plus 
one section of a 12AV7 
(pins 4, 9, 10). The C -E 

4 l 
and Tung-Sol 6Q11 

are nearly equivalent. 

HORIZ MULI MUNTZ 19 MET 6AV11 
10 5 

All three sections of 
91 I 7 I this tube have identical 

characteristics. Most 

3 49 t I I closely related can 
6 tional type 12AÚ7. 

HORIZ AFC 

81J10 

HORIZ MULI 

4 6 1 T 3 :___I 5 L, 2i ir V 

G -E MW-LX6B10 

1 

This triple tube does 
same job as a OCC7 and 
also has a common -cath- 
ode dual diode which 
replaces a selenium unit. 

AUDIO DET 

6i 

__ 
l-11 

AUDIO OUTPUT G -E MX 6AL11 

8 

11 G -E LX 6G11 
_ Dissimilar dual pentode, 

10 equivalent to a 6DT6 
quadrature dectector plus 
6AQ5 output (in 6AL11) 
or 60115 output (in 6011). 

1ST VIDEO IF 2ND VIDEO IF G -E LX 6AR11 

8l 21 

3 
11 

Both remote -cutoff pent- 
ode sections of this 
tube are similar to a 
6CM8, but have slightly 
lower traosconductance. 

VIDEO IF VIDEO OUTPUT MUNTZ 19 MET 6J11 
ALSO SOUND IF AUDIO OUTPUT 

3 9 'n/11 8, This dual pentode has 
sharp -cutoff sections simi- 
lar to 6EW6's. Note that 

7 base connections are dif- 
ferent from 6AR11. 

VERT MULI G -E MW LX 6FJ7 
VERT MULE VERT OUTPUT 

ZENITH 16K20 FM7 
11 5 

10 __iAL50 8 

g 
I I N 6 FM71,r 

I::pp11 

These tubes, although 
imiter in basing, stem 

from two different proto- 
types -6F17 from ODN7, 
and 6FM7 from OEA7. 

NOTE: ALL HEATERS ARE CONNECTED TO PINS 1 AND 12. 

HORIZ OUTPUT 
G -E MW -MX; MUNTZ 

7 19 MET; ZENITH 16K20 6GE5 
3,11 1; ADMIRAL 16A3B 12GE5 

G -E LX; ALSO MUNTZ 
6GE5 4,10 19 MET VERT OUTPUT 

HORIZ OUTPUT 

5,9 

4,101 ÿ 
I ZENITH 

16 K26 

6GV5 

3,1, The 'CES and 'CV5 are like the 

12 6DQ6B, and the OCE5 is based 

ln 
the 6F14,5-a higher -current, 

ower -voltage type than the 6BQ6. 

DAMPER 
G -E Mw -MX; 
MUNTZ 19 MET6AX3 

4,11 ADMIRAL 16A3B12AX3 

These 
e types 

are the 
Th the octal 
6- and 12AX4CTB ex- 
cept for the change 
to 12 -pin glass base. 

HV RECT G -E MW -MX 

1 2AH2 

12 

Rotin gs ere like 
those l' r SAS. ex- 
cept only 2.3 volts 
are required on 
filament of 2A112. 

Fig. 1. Base connections and circuit applications for 19 compactrons now in use. 
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SAMS 

tAStY c t,T*ALT 

OVER 53,000 LISTINGS COVERED BY 

PHOTOFACT FOLDERS-EACH EASY TO LOCATE 

FROM THE INDEX-SEND FOR YOUR FREE COPY! 

TAKE THE RIGHT STEP TO TIMES 
Se yING 

PROFIT -BUILDING SERVICING- 

Sams Distributor for details on an Easy -Buy 
t 

PHOTOFACT Library or Standing r 

Subscription! 

your handy quick guide to the 

world's finest service data 
covering 53,000 listings 

TV, HOME & AUTO RADIOS, 
HI-FI & PHONOGRAPHS, 

RECORD CHANGERS & 
TAPE RECORDERS 

CITIZENS BAND RADIOS 

Here is your invaluable 60 -page guide covering 
virtually every model of home -entertainment elec- 
tronic equipment produced since 1946! Helps you 
locate the proper PHOTOFACT Folder to quickly 
solve any service problem in any model. PHOTO - 

FACT provides everything you need in complete, 
uniform style for quick, effective repairs: 
Famous Standard Notation Schematics 
packed with the service details you need; Full 

Photo Coverage of all chassis views; Com- 
plete Replacement Parts Lists; Tube Placement 

Diagrams; Alignment Instructions; CircuiTrace® 
for printed boards; Disassembly Instructions; Dial 

Cord Diagrams; Changer and Recorder "Exploded Views"; 
Tube Test data-plus dozens of other great features. Send for 

your FREE copy of the latest PHOTOFACT Index to the service 
data you need! 

MAIL COUPON TODAY! 
Send for 

FREE INDEX 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc., Dept 7-G2 
4300 W. 62nd St., Indianapolis 6, Ind. 

Send FREE Photofact Index 
I am a Service Technician _full time, part time 

Other: (specify) 

Shop Name 

Attn 

Address 

City Zone State 
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covered in the October PF RE- 

PORTER. 

Fig. 1 gives basing diagrams for 
the first 19 compactron types in 
actual use, indicates the chassis in 

which each tube is found, and names 
the stages in which the various tube 
sections are employed. In all these 
types, each section is electrically 
very similar to some conventional 
tube found in earlier TV models. 
These "forerunner" types are men- 
tioned in Fig. 1 to help you become 
acquainted with the compactron cir- 
cuits, as well as to furnish valuable 
information for use in tube testing. 

When you know the correct base 
connections and nearest equivalent 
types, you can figure out how to set 
up your tube tester and compactron 
adapter to obtain a usable check of 
new compactrons not listed on your 
tester's roll chart. More information 
on this technique was presented in 
"Develop Your Own Tube Test 
Data" on page 82 of the April, 1962 
issue. 

Notice that the last nine types in 

Fig. 1 have no more elements than 
ordinary single- or dual -section 
tubes. For these tubes, compactron 
design was employed to permit 

Pack up your 

and mall them o a 

CASTLE TV TUNER SERVICE CENTER 
a c,- 
... do you have the time to fool around drilling, 
sawing, filing ... trying to make a "Universal" 
replacement tuner fit in place of the original? 
... do you have all the expensive instruments and 
equipment to complete the alignment so essential 
after each tuner repair or replacement? 
... can you spare the time repairing and adjusting 
your own TV tuners and can you charge enough 
to justify the time spent? 
A Castle Overhaul eliminates every one of these problems. 

Castle replaces all defective parts, (tubes and 
major parts are extra at net prices) and then 
aligns your tuner to the exact, original specifi- 
cations. 
Simply send us your defective tuner complete; in- 
clude tubes, shield cover and any damaged parts 
with model number and complaint. 

Send for FREE Mailing Kit and complete details. 

CASTLE 
TV TUNER SERVICE, INC. 

CHECK MAP FOR THE 15701 N. WESTERN AVE., CHICAGO 45, ILLINOIS 

CASTLE CENTER ( 653S. PALISADE AVE., CLIFFSIDE PARK, NEW JERSEY 

SERVING YOU 1 * IN CANADA: 136 MAIN ST., TORONTO 13, ONTARIO 

Pioneers in 

ONE PRICE 

995 

ALL MAKES 

VHF TUNERS 

UHF TUNERS 

UV COMBINATIONS* 

*UV combination tuner 
must be of one piece con- 

struction. Separate UHF 

and VHF tuners with cord 

or gear drives must be dis- 
mantled and the defective 
unit sent in. 

90 Day Warranty 

TV Tuner Overhauling, 

6GE5 

6GF5 60.15t! 
6GT5 

riy 
It 27GB5 
:. 

6006B 

Fig. 2. Compactron and novar horizon- 
tal output tubes compared to a 6DQ6B. 

changing over from an octal base to 
a miniature -style glass base, while 
retaining a large -diameter tube en- 
velope for rapid dissipation of heat. 

Horizontal - output compactrons 
are made in two different sizes, both 
pictured in Fig. 2. The larger 6GE5, 
capable of operating in 114° circuits 
with high CRT -anode voltage, has 
the same bulb size as a 6DQ6. The 
smaller 6GF5, used where less 
sweep power is needed, is about as 
large as a 61306. The tubes shown 
here have the plate connection made 
through base pin 7, but another 
available type (the 6GV5) has a 

top -cap connection. 

Novars 

Two other "super - miniature" 
horizontal output tubes, shown at 
the right of the 6GF5 in Fig. 2, are 
novar types with nine widely -spaced 
base pins supporting a T-12 bulb 
(same size as a 6DQ6). The 6GJ5 
first appeared in RCA's Chassis 
KCS 140 and -141, and the 6GT5 
in the Magnavox 38 series chassis. 
The only difference between these 
tubes is that the 6GJ5 has a top 
cap, while the 6GT5 does not. Ex- 
cept for basing (Fig. 3), the novar 
tubes are like the octal 6GW6 that 
was used in RCA's KCS136 chassis 
last year. This tube differs from the 
6DQ6B in having slightly lower 
peak cathode -current and plate -dis- 
sipation ratings. 

A novar damper, the 6- or 
17AY3, is used in all the latest RCA 
sets-including revised versions of 
the KCS130, -37, and -38 series 
-and is also found in Zenith Chas- 
sis 16K20 and -26. (See Fig. 3 for 
base diagram.) Electrical ratings, 
the same as for the 6- and 17DM4 
used in the '62 RCA line, are among 
the highest available in any type of 
damper tube. 
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MALLORY 411***tf- 
Tips for Technicians 

Distributor Division, P. R. Mallory & Co. Inc. 
P. 0. Box 1558, Indianapolis 6, Indiana 

The new generation 
of batteries 
... how to use them 

NICKEL PLATED STEEL 

OUTER TOP 

TIN PLATED STEEL 

INNER TOP 

SEALING AND 
INSULATING 

GASKET 

INNER STEEL CASE 

DEPOLARIZER 
CYLINDERS (3) 

SAFETY ABSORBENT 
SLEEVE 

INSULATOR SPACER 

ELECTRO'.YTE 

ABSORBENT 
MATER AL 

ANODE 
CYLINDERS (4) 

BARRIER 

OUTER STEEL CASE 

inzanlmuarill l®IIIf /; S '' .5fimaiiiiiiiiiiii!«' 111!B©CM11\111i ' 1. sMMIEMseiIr I 111Pmer 
11°' 

You may not realize it, but dry batteries used in modern 
electronic circuits are as different from old style dry cells as 
1962 autos are from the Model T. 

Of primary interest to you as a technician is the mercury 
battery. Instead of the ordinary combination of zinc, carbon, 
and electrolytic compounds, Mercury batteries use mer- 
curic oxide and a zinc amalgam in combination with an 
alkaline electrolyte. This chemical system produces a dry 
battery uniquely matched to solid-state electronic circuits. 
For example, Mercury batteries have about four times the 
milliampere -hour capacity of ordinary batteries of the same 
physical size. 

Not only do mercury batteries contain more actual power, 
they hold this power for long periods of time. Ordinary bat- 
teries start to lose power from the instant they are assembled 
whether used or not. On the other hand the storage life of a 
mercury battery is amazing. We've had some on storage 
test for more than nine years . . . AND THEY'RE 
STILL ALIVE. 

Perhaps the best thing about mercury batteries is their 
steady output voltage. It stays nearly constant throughout 
the entire life of the battery (see chart). Ordinary battery 
voltage drops steadily. Constant. voltage is important in 
solid state circuits ... it means constant gain and linearity. 

Terminal voltage on a mercury cell is 1.35 volts ± %! 
This is so accurate there's a special multi -voltage reference 
battery (Pt. No. 303113) that's widely used as a secondary 
voltage standard. It's excellent for setting scopes, meters, 
etc., and all sorts of lab work. We'll be happy to send com- 
plete information. Just ask. 

Mercury batteries are a Mallory development. We like to 
think we're experts on them. But we know there are jobs a 
mercury battery shouldn't do. Jobs where very high surge 
drains or continuous heavy drains are required ... flash 
cameras, flashlights, movie cameras, etc. So we developed 
the Mallory Manganese Battery. It's the king of heavy 
drain batteries ... with excellent storage life and moder- 
ate price. 

There are literally dozens of other battery systems available 
from Mallory. We simply don't have space to go into them 
here. But if you're interested in rechargeable batteries, or 
ultra low temperature types, or extreme low or high voltage 
types, or other exotic types, write to Dept. 762. We'll 
send the information. 

Meanwhile, when you need a battery for a grid bias circuit, 
or a portable instrument, or a transistor radio, use a Mallory 
Mercury Battery. For flashlights and similiar applications 
use Mallory Manganese Batteries. You can get them from 
your Mallory Distributor. He's the man to see for Mallory 
capacitors, controls, switches, semiconductors, and vibra- 
tors ... and for all your electronic requirements. 
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CHOICE OF OVER 

250,000 
SERVICEMEN 

CNEMTRONICS 
NEW! NON -INFLAMMABLE 

TUNER CLEANER 

TU111 

tz, 
tilJE J 

CONTAINS 

tC~3,the mitaig 
*et vata t/ iì 

DESIGNED FOR ALL TUNERS 

No. 810 

8 OZ. ECONOMY SIZE .. et??,. 
FREE 12" SPRAY AID ANDQ 

DPREMIUM 
3 OZ. "CADDY SIZE" 9p 0 

FREE SPRAY AID 

eNEMTRONICs lore. 
810 East 52nd Street, Brooklyn3, New York 

in Canada Contact: Alive Radio 8, TV Distributors 

431 King Street W. Toronto 2B, Canada 
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The 19" Zenith sets which con- 
tain a 6AY3 are also equipped with 
a novar low -voltage rectifier, the 
5BC3 - equivalent to a 5U4GB 
with a miniaturized base. 

European Imports 

The novar tube at the far right in 
Fig. 2 is a 27GB5/PL500, made in 
Holland-one of five imported tube 
types in the Motorola Chassis TS - 
449 (19" sets5 and TS -578 (23" 
sets) . The other four types are con- 
ventional 9 - pin miniatures. Al- 
though several of these tubes are 
commonly used in European TV re- 
ceivers, this is the first time they 
have appeared in an American - 
made set. However, replacements 
are readily obtained in this country; 
all five types are in the Amperex 
and Mullard lines. Also three of 
the tubes are related to other types 
previously used by Motorola, and 
this fact simplifies the testing prob- 
lem. 

The 16AQ3/XY88 damper is 

identical (except for filament) to 
the 6AL3/EY88, and is also similar 
to the 6AF3; both of the latter types 
are found in many recent Motorola 
models. Incidentally, specific sug- 
gestions for testing the 16AQ3 by 
referring to the 6AF3 setup infor- 
mation are on page 92 of the April 
issue. 

Three 9A8/PCF80 triode -pen- 
todes are used as sound IF -vertical 
multivibrator, keyed AGC-noise in- 
verter, and sync separator -horizon- 
tal oscillator tubes. This type is a 
series -filament version of the 6BL8/ 
ECF80, which has been extensively 
used by Motorola for the past couple 
of years, and has also appeared in 
some Zenith models. In basing and 
specifications, the 6BL8 is most 
nearly similar to the 6GH8 or 6EA8. 

HORIZ OUTPUT 

6GJ5 6GT5 
CAP 9 

DAMPER 

2 6AY3 
17AY3 
22BH3 

4 5 

LV REGT 

5BC3 
5, 6 

8,9 I 2,3 

Fig. 3. Several 1963 models contain 
one or more of these novar tube types. 

The audio -output and vertical - 
output stages use 15CW5/PL84 
power pentodes, which are series - 
string counterparts of the 6CW5/ 
EL86 type found in many hi-fi am- 
plifiers. 

Newer on the scene is the 7HG8/ 
PCF86 oscillator -mixer, a triode - 
pentode with a frame -grid pentode 
section. 

These Motorola sets also contain 
a new American -made tube, the 
15HB6 video amplifier. Although 
basically similar to a 6GK6, this 
type has higher electrical ratings 
and a filament designed for opera- 
tion in a series string drawing only 
300 ma. The TS -449 and -578 have 
a series -parallel filament circuit with 
only the damper and the picture 
tube common to both branches. 

Only a Beginning 

Besides the many unusual tubes 
discussed in this article, quite a few 
other types have made their bow in 
the last several months. In fact, 
more new tubes are being intro- 
duced this season than in any other 
recent year. So, before you begin to 
receive service calls on the new 
models, now's the time to check 
your tube stock and test facilities. 

TV TUNERS* 
REBUILT OR 
EXCHANGED 

ALL TYPES 

$9.95 
Normally shipped same day received 
90 day full guarantee 
U/V combinations $17.95 

FREE-II Mailing carton sent to you on request 

Including all parts and labor 
(except broken wafers-billed at cost) 

Phone REprblic 3-9189 

L. A. TUNER EXCHANGE 4611 West Jefferson Blvd. 
Los Angeles 16, California 



 A new . 

Portable Scope with New 
Features and Performant 
Unmatched by even the mo 
Costly 5 inch Oscilloscopes 

NEW 
SENCORE PS120 
PROFESSIONAL 
WIDE BAND 
OSCILLOSCOPE Lowest priced 

Wide Band 3 

anywhere. All 

Here it is, the scope that technicians, engineers and service- 
men from coast to coast have been demanding. A portable 
wide band scope that can be used on the job anywhere, yet 
has the highest laboratory specifications for shop or lab. 
Cumbersome color TV sets, remote audio and organ install- 
ations and computers are just a few of the jobs that make 
owning a scope of this type so essential. Why consider a 
narrow band scope, when for only a few dollars more, this 
professional wide band sensitive scope equips you for any job. 

The PS120 provides features never before offered. Only 
two major controls make the PS120 as easy to use as a volt- 
meter. Even its smart good looks were designed for functional 
efficiency. New forward thrust design, creating its own 
shadow mask, and full width calibrated graph increase 
sharpness of wave form patterns. A permanent chromed 
steel carrying handle instead of untidy leather strap and a 
concealed compartment under panel for leads, jacks and AC 

SPECIFI 

- 3.58 - COLOR BURST 

inch Scope 
hand wired. 

line cord make the PS120 the first truly portable scope com- 
bining neatness with top efficiency. 

Electrical specifications and operational ease will surpass 
your fondest expectations. Imagine a wide band scope that 
accurately reproduces any waveform from 20 cycles to 12 
megacycles. And the PS120 is as sensitive as narrow band 
scopes . . all the way. Vertical amplifier sensitivity is .035 
volts RMS. The PS120 has no narrow band positions which 
cause other scopes to register erroneous waveforms unexpect- 
ably. Another Sencore first is the Automatic Range Indi- 
cation on Vertical Input Control which enables the direct 
reading of peak -to -peak voltages. Simply adjust to one inch 
height and read P -to -P volts present. Standby position 
on power switch, another first, adds hours of life to CRT 
and other tubes. A sensitive wide band oscilloscope like the 
PS120 has become an absolute necessity for trouble shooting 
Color TV and other modern circuits and no other scope is as 
fast or easy to use. 

CATIONS 
WIDE FREQUENCY RESPONSE: 
Vertical Amplifier-flat within 1/2 DB from 20 cycles to 5.5 MC, down -3 DB at 7.5 
MC, usable up to 12 MC. 
Horizontal Amplifier-flat within -3 DB from 45 cycles to 330 KC, flat within -6 DB from 20 cycles to 500 KC. 

HIGH DEFLECTION SENSITIVITY: RMS P/P 
Vertical Amplifier-Vert. input cable .035V/IN. 0.1V/IN. 

Aux. vert. jack .035V/IN. 0.1V/IN. 
Through Lo -Cap probe .35V/IN. 1.0V/IN. 

Horizontal Amplifier- .51V/IN. 1.44V/IN. 

HIGH INPUT RESISTANCE AND LOW CAPACITY: 
-input input cable 2.7 Meg. shunted by approx. 99 MMF 

Aux. vert. input jack 2.7 Meg. shunted by approx. 25 MMF 
Through Lo -Cap probe 27 Meg. shunted by 9 MMF 
Horiz. input jack 330 K to 4 Meg. 

The PS120 is a must for color TV 
servicing. For example, with its ex- 
tended vertical amplifier frequency 
response, 3.58 MC signals can be 
seen individually. 

HORIZONTAL SWEEP OSCILLATOR: 
Frequency range- 4 ranges, 15 cycles -150 KC 
Sync Range- 15 cycles to 8 MC -usable to 12 MC 

MAXIMUM AC INPUT VOLTAGE: 
Vertical input cable- ))) 

Aux. vert. jack- 
) 

1000 VPP (in presence of 600 VDC) 
Lo -Cap probe- 
Horiz. input jack- approx. 15 VPP (in presence of 400 VDC) 

POWER REQUIREMENTS: 
Voltage- 
Power consumption - 105 -125 volts, 50-60 cycle 

On pos. 82 watts 
Stby. pos. 10 watts 

SIZE: 7" wide x 9" high x 111/4" deep-weight 12 lbs. 

SENCORE 
ADDISON 2, ILLINOIS 
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Replacements 

don't have to be 

a problem. 

Flyback and yoke circuits in TV 
sets have for years presented a big 
service headache. But nowadays, 
they have become much less of a 
problem. 

Many of the older TV's, with 
their complex flyback and yoke cir- 
cuits, gave you the impression, 
"Here is a dog"-and many of them 
were! Just picking up the service 
information for one of these "oldies" 
and seeing the multitude of con- 
nections to the flyback transformer 
alone (to say nothing of the many 
"cousin" components) was cause for 
concern. You got the feeling that it 
wasn't going to be easy to pin down 
the particular part responsible for a 

trouble, or even to locate the faulty 
section of the horizontal circuit 
(oscillator, output, flyback, yoke, or 
boost) . 

However, complicated designs are 
fading from the scene. Compare the 
flyback circuitry of a 1952 -model 
receiver with that of a 1961 model 
made by the same company (Fig. 1). 

Doesn't the newer circuit look sim- 
ple when compared with the older 
one? 

know your 

YOKES 

and 

For further comparison, pick out 
the service information on several 
TV sets (of any brand) introduced 
in the last few years. You will al- 
most always find an autoformer in 
the flyback slot. This type of trans- 
former not only gives the high effi- 
ciency needed for the modern 90° 
to 114° sweep, but also makes the 
circuit much less complicated than 
the isolated -secondary and direct - 
drive types used previously. The 
eventual retirement of older sets will 
chop off two-thirds of the circuit 
designs confronting service shops; 
that's quite a relief in itself! As hori- 
zontal output and yoke circuits be- 
come more standardized from one 
set to the next, they will look more 
familiar to the serviceman, and he 
will save much time in choosing a 
suitable repair technique. 

Better Replacements 

Had any trouble obtaining a re- 
placement for a yoke or flyback 
lately? It's not likely, for the units 
now available can almost always be 
installed with few or no changes, 

HV RECT 

1J3 

TO PICTURE TUBE 

IN ANODE 

16 KV -16.5 KAI 

I5KV 

s 

600V 
DO NOT M RE 

BOOST 

sauRcr 

DAMPER 

6AU4GTA 
250V 

Fig. 1. Modern flyback circuits are 
simpler than designs of ten years ago. 

Fig. 2. Note similarity between original flyback (at left) and four different brands of replacements. 

42 PF REPORTER/July, 1962 



A new day is dawning in electronics. 

ï 
i... Transistors are here, .t stay . grey- are no*b = . " ei 'everywhere, in 

radio, television, Hi -Pi, intércom, and in nearly all new electronic equipment... 

Why put off transistor circuit servicing any longer... 
there's gold in them thar hills. But you must be 
equipped to do the job fast and efficiently. Here are 
the tools that you will need. 

NEW SENCORE TRANSI - MASTER 
This Tester will analyze the entire circuit in minutes and test transistors 
in -circuit or out of circuit. Here is how you can pin point troubles step 
by step. with the TR110. 
First, check the batteries with the 0 to 12 volt meter. If the batteries are 
O.K., check the current drain with the 0 to 50 milliamp meter. A special 
probe is provided so that you do not need to break the circuit. Excessive 
current indicates a short; low current indicates an open stage or cracked 
board. All PF schematics indicate average current. 
If trouble is not located by now, isolate the trouble to a specific stage 
by touching the output of the harmonic generator to the base of each 
transistor and note spot where sound from speaker (or scope where no 
speaker is used) stops or becomes weak. The generator becomes a sine 
wave generator for audio stages to help find distortion. 
If trouble points to a transistor, check it in a jiffy with the exclusive 
in -circuit power oscillator check provided by the TR110. A special probe 
is also provided for this. 
If the transistor checks bad in -circuit, remove it and give it an out of 
circuit check with the oscillator check or the more accurate DC check. 
The DC check is provided for comparison reasons, experimental or engi- 
neering work and to match transistors in audio output 
stages. Beta (current gain) is read direct or on a good- 5950 bad scale for service work. DEALER NET. ONLY 

Tests all transistors 
in -circuit or out -of -circuit 

Model TR110 
it's a COMPLETE TRANSISTOR TESTER 

SIGNAL TRACER VOLTMETER 
BATTERY TESTER MILLIAMMETER 

III 

NEW SENCORE TRANSISTOR 
fl AND DIODE CHECKER 

Here is a low cost tester that has become Amer- 
ica's favorite. The TR115 provides the same 
DC out of circuit checks as the TR110; leakage 
and current gain. Beta (circuit gain) can also 
be read direct or as good or bad. Opens or 
shorts in the transistor are spotted in a minute. 
The TR115 checks them all from power tran- 
sistors to the small hearing aid type. Japanese I 
equivalents are listed also. This famous tester 
is used by such companies as Sears Roebuck, 
Bell Telephone and Commonwealth Edison. Model TR115 
New circuits enable you to make service checks Dealer Net 
without set-up charts even though charts are Wired 
provided for critical checks. $2495 

Kit $15.95 

1{I 

SENCORE BATTERY ELIMINATOR 
AND TROUBLE SHOOTER 

For replacing batteries during repair. 
Many servicemen say that they wouldn't serv- 
ice transistor circuits without this power supply. 
The tried and proven PS103 is a sure fire 
answer. It can be used to charge the nickel 
cadmium batteries as well. Dial the desired 
output from 0 to 24 volts DC and read on 
meter. Low ripple insures no hum or feedback. 
Total current drawn can also be read on the 
PS103 by merely flicking the function switch 
to milliamps. The PS103 is the only supply 
that will operate radios with tapped battery 
supplies such as Philco, Sylvania and Motorola. 
No other supply has a third lead. 

Model PS103 
Dealer Net 
$2495 

Now in stock at 
your Authorized 
Sencore Distributor 

ALL PARTS 

SENCORE 

MADE IN AMERICA 

SENCORE 
ADDISON, ILLINOIS 



NEW SAMS BOOKS 

ANTENNA nT* 
TIMELY 

INSTRUCTIVE 

VALUABLE 

Understanding Transformers and Coils 
Ed Buckstein's new book fully describes trans- 
formers and coils-basic components found in prac- 
tically all electronics equipment. A knowledge of 
their characteristics is all-important to a clear under- 
standing of circuitry. Fully explains fundamental 
principles of inductance in terms anyone can easily 
comprehend. Important mathematical relationships 
and formulas are covered completely and clearly, 
along with the theory, construction, application 
and testing of transformers and coils. Includes a 
complete glossary and transformer color code 
guide. 96 pages, 5 j x 8 4°. Only 

$195 

CB Radio Antenna Guidebook 
The first and only book devoted entirely to Citizens 
Band antennas. Authoritatively written by David 
E. Hicks to guide those who plan to buy CB equip- 
ment or want to improve their present gear. Explains 
importance of a good antenna system, characteristics 
of radio waves and how they affect antenna design, 
how antennas operate, and problems encountered. 
Describes range to expect, methods for improving 
existing antenna systems, base station and mobile 
antenna installations; tells how to check and ;L 50 
service antennas. 128 pages; 5A§ x 8%". Only 

Servicing Electronic Organs 
Written by Gene Oliver and Carl Pittman. A prac- 
tical guide for those seriously interested in servicing 
electronic organs. Explains the operation of all types 
of electronic organ circuits. Eleven chapters include: 
Introduction; Tone Generators; Pedal Generators; 
Vibrato and Tremolo; Keyswitches; Percussion; 
Sustain; Voicing; Amplifiers and Power Supplies; 
Check-out and Adjustment Procedures and Servic- 
ing Tipe; Accessories; Glossary. Only book of its 
kind. 224 pages plus 26-p. schematic fold out 
section; 5A x 8W. Only 

$495 

Having Fun With Transistors 
This fascinating new book by Len 
Buckwalter provides the hobbyist with 
with numerous fun -filled and useful 
construction projects using simple 
transistor circuits. All projects are laid 
out in easy -to -follow pictures and 
drawings along with a clear explana- 

tion of how each device works. Chapters include: 
Construction Hints; The Radiomobile; Transistor 
Telephone- Lemon -Juice Oscillators; Sending Code 
on Your Douse Wires; Sherlock Ohms; Electronic 
Eyeball; Home Broadcaster; Musical Oatmeal Box; 
the Flip -Flop; Radio "Clock"; Toddler's "Tooter"; 
Speaker Mike- "Boris" The Talking Skull. 
128 pages; 53i x 8W. Only $250 

ABC's of Radio Navigation 
Allan Lytel explains the principles of 
many navigational techniques now in 
use, from the familiar two-way radio 
to the more complex air-traffic control 
system. Describes shipboard as well as 
airborne units-invaluable for owners 
of boats or planes. Exceptionally use- 

ful to the service technician. Chapters: Electronic 
Navigation; Radar; Loran; Other Long -Range Sys- 
tems; Direction Finders; Radio Ranges; Instru-; 95 
meat Landing Systems. 96 pages; 5 jx8 ".Only I 

NEW! VOL. 15 AUTO RADIO MANUAL! 
Just out...coverage of 42 popular models produced 
In 1960-61. Complete Photofact®data on each model. 
160 p., 8'/, x 11". only $2.95 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, or mail 
to Howard W. Sams 5. Co., Inc., Dept. G-32 
4300 W. 62nd St., Indianapolis 6, Ind. 
Send me the following books: 

Understanding Transformers & Coils (TAC -1) 
CB Radio Antenna Guidebook (CAH-1) 
Servicing Electronic Organs (ORG-1) 

D Having Fun With Transistors (THE -1) 
D ABC's of Radionavigation (ARN-1) 

Auto Radio Manual, Vol. 15 (AR -15) 

S enclosed. D Send Free Book List 

Nome 

Addrer 

City Zone State 

IN CANADA. A. C. Simmonds & Sons, Ltd., Toronto 7 
BIM maim (outside U.S.A. prices slightly higher)a.mml 

either electrical or physical. The 
"universal" flyback required for 
many repair jobs in past years is 

outdated, and (except in rare cases) 
is now seldom needed by service 
technicians. 

In Fig. 2, a flyback used as origi- 
nal equipment in one make of re- 
ceiver is compared with four differ- 
ent brands of replacements. Notice 
the similar appearance of all five 

flybacks. The electrical characteris- 
tics are also very similar from one 
to another. Any of the four replace- 
ments may be used to replace the 
original flyback without drilling new 
holes for mounting, and only two of 
the four require that you connect 
leads to terminal numbers different 
from those of the original. This ease 
of replacement will save the service 
shop time and money when a new 
flyback must be installed. 

Replacement yokes, like flybacks, 
are easy to obtain. Installation is not 
much of a chore, requiring little 
more than plugging in the new unit 
or soldering a few lead connec- 
tions. The few problems encount- 
ered in yoke replacement have more 
to do with certain accessories than 
with the yoke itself. 

For instance, a newly -installed 
yoke occasionally requires the ad- 
dition of pincushion magnets to 
compensate for slightly nonlinear 
operation which causes bending of 
one or more raster edges. 

One yoke which actually had 
caused this problem is shown in 
Fig. 3. Note the slightly offset 
position of the two horizontal wind- 
ings, which distorted the magnetic 
field enough to cause curved sides in 
the raster. The necessary correction 
could be made by inserting small 
magnets in the slots at the edges of 
the yoke assembly. 

When you need pincushion mag- 
nets, you can't always count on ob- 
taining them from the defective yoke 
you are replacing, because they are 
not used in all cases. Therefore, it's 
a good idea to save a few magnets 
from discarded yokes for possible 
future use. 

To position the magnets in a new 
yoke, insert them in the slots, and 
slide them around until the edges 
of the raster are fairly straight. (To 
see the edges, decrease the width of 
the raster, if possible, or slightly 
decenter the CRT beam.) Since the 

OPPOSITESCT 
ELY 

EAHPRECISELY HER 

Fig. 3. Magnets can be installed in 

slots to counteract pincushion effect. 

magnets have north and south poles, 
you may have to turn them over to 
check the effect of both polarities. 
After finding the best position, apply 
a drop of glue to secure the magnets 
in place. 

Other yoke accessories that often 
need attention are the external ca- 
pacitors and resistors in the anti - 
ringing and damping networks. In 
many instances, these are included 
with a new yoke when it is pur- 
chased; however, there are excep- 
tions to this rule. For instance, one 
manufacturer supplies the networks 
separately and recommends using a 

new network whenever a yoke is 

replaced. In cases like this, be sure 
to use network components which 
have the same values and character- 
istics as those in the original net- 
work. 

Servicing Techniques 

"Pinpointing Yoke and Flyback 
Troubles," in the May, 1961 issue, 
described a general troubleshooting 
procedure for autoformer-type fly- 
back circuits and the theory of their 
operation. Here are further particu- 
lars on some aspects of flyback -yoke 
servicing which seem to give tech- 
nicians considerable trouble. 

Resistance Measurements 

Ordinarily, the only thing you can 
learn from a resistance reading of a 

yoke or flyback is whether or not a 

winding is open. A few shorted 
turns, which may disturb circuit op- 
eration enough to eliminate the 
raster, cannot usually be detected 
by this test. Even if an ohmmeter 
could spot this defect in a "cold" 
circuit, it would miss many intermit- 
tent cases which appear only when 
the set is in operation. Therefore, 
resistance readings won't always tell 
you whether or not a yoke or fly - 
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ANATOMY CLASS FOR DONORS OF RADIO AND TV SERVICE 

Controlled heater explains 

greater life expectancy of 

Tung -Sol series -string tubes 

Prognosis-excellent! Examination of Tung -Sol series -string TV 
tubes reveals advanced design of heater and cathode structure, 
making possible controlled warm-up time. This explains the good 
health and longevity of Tung -Sol series -string tubes. Tung -Sol 
was a pioneer producer of 600 ma series -string tubes. But, not 
content merely to be among the first, Tung -Sol expanded this 
group to cover many applications and then added 450 and 300 
ma series -string tubes for sets of more sophisticated circuitry. 
Time has proved Tung-Sol's diagnosis to be correct; the series - 
string principle radically improves tube life expectancy while 
retaining youthful vigor. Consultants on TV service agree that 
the family of Tung -Sol series -string tubes are far more immune 
to malfunctions of all kinds. Sets equipped with Tung -Sol series - 
string tubes require fewer visits and less hospitalization than 
sets with ordinary tubes. 

RA FOR A HEALTHY TV SERVICE BUSINESS 
To avoid sluggish customer attitude, low profit levels and other compli- 
cations symptomatic of poor components selection, always rely on 
Tung -Sol Choose from more than 100 Tung -Sol series -string tubes to 
fill your prescriptions. 

the first name I to ask for when ordering 

G TUNGSOL" 
SERIES -STRING TUBES 
TUNG-SOL ELECTRIC INC., NEWARK 4, N. J. 
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MAKING ROOM AT THE TOP 
AC VTVM & AMPLIFIER #250 

... ;; NEW r,,,.`:',e , Kit $49.95 Wired $79.95 

a Phenomenally good AC VTVM, bound to 
- :,- make room for itself at the top of the pro- 

.rrrrron fessional market. 12 ranges from 1 my to 
"" "' ; - """ 300 V full-scale, 10c-600kc ±0 db response, 

10 megohms input impedance, ±3% of full 
scale accuracy. At the flick of a switch, the 

- l internal wide -band amplifier is available for 
external use. Provides 8c-800kc ±0 db re- 

" sponse, 5 VRMS output, 5 kilohm output 
m*, impedance, gain control, noise -40 db. 

Regulated power supply, frame grid tubes. 

"` AC VTVM #255 Kit $44.95 
Wired $72.95All 

the precision VTVM facilities of the #250, less 

the external use of the wide -band amplifier. 

ARMED TO TIE 
TEST LEADS°f.OR 

THE TRANSISTOR GAME 

ì.. 

TRANSISTOR AND CIRCUIT 
Kit $25.95 

Measure ICEO, ICBO & dcß directly, ac(3 indirectly, 
special settings-plus all dc volts, currents, and 
to service transistor equipment. 50 µA, 31/2" face 
provides sensitivity and scale length necessary 
urements. Built-in 20,000 ohms/volt VOM facilities 
transistor equipment with minimum equipment 

TESTER #680 
Wired $39.95 

without charts or 
resistances needed 

meter movement 
for accurate meas- 

let you work on 
tie-up. 

SITTING DUCKS 

FOR THIS SNOOPER 

i 

IN -CIRCUIT CAPACITOR TESTER #955 
Kit $19.95 Wired $39.95 

Leave those capacitors where they are! Without unsoldering: 
-check for shorts (even in the presence of as little as 1 ohm shunt 

resistance) 
-check for opens (determine the presence of as little as 5mmf in 

the circuit), and to confirm open indication - - . 

-measure capacitance with ±10% accuracy between 0.1 mf and 
50 mf 

-measure RC product, convertible into dissipation or power factor. 

Also New 

MOBattery 
... a 

From EICO: 

IIII 
Eliminator 
and Charger 99 é 
#1064 
Kit $43.95 ;, 
Wired $52.95 

AC Bench 
Supplies: 
Model 1073- 
Kit $35,95 
Wired $47.95 
Model 1078- , e Kit $42.95 
Wired $54.95 

AC VoltWatt 
Meter #260 
Kit $49.95 
Wired $79.95 

) For complete catalog of over 106EICO kits and wired units-hi-fi, test equipment, 
NCO/ citizens radio, ham gear-plus name of nearest distributor, write to dept. PF -7 

ELECTRONIC INSTRUMENT CO., INC., 3300 N. BLVD., L. I. C. 1, N. Y. 

Add 5% in the West Export Dept: Roburn Agencies, Inc. 431 Greenwich St., N. Y. 13, N. Y. 

back is in good condition. 
They are helpful, however, in lo- 

cating certain types of troubles 
which sometimes develop. When a 

winding has many shorted turns, its 
resistance will be much lower than 
the value normally called for. Also, 
an ohmmeter can detect leakage or 
a short from a coil winding to the 
core, a mounting bracket, or another 
winding. 

One case which comes to mind 
was solved by resistance checking. 
The flyback circuit for the set in- 
volved (a Sylvania) is shown in 

Fig. 4. The original trouble in this 
receiver was a lack of high voltage. 
Checking the set on the bench, the 
technician found the flyback defec- 
tive; a short, detected with an ohm- 
meter, had developed between the 
AGC/AFC winding and the main 
winding. After a new flyback was 

installed, the set was fired up for a 

checkout. No arcing or burning of 
any kind was observed, but now a 

problem of weak high voltage 
existed. 

Since this particular flyback is 

not difficult to install, and since the 
technician had sketched a connec- 
tion diagram prior to unsoldering 
the bad unit, he postponed checking 
for wiring errors and focused his 
attention on the new flyback itself. 
He found no continuity between 
terminals 1 and 2, but discovered an 
apparent short from terminal 1 to 3, 

which should be isolated from each 
other. Was this transformer shorted, 
like the old one? Looking at the rear 
of the terminal board for a possible 
lead short, the technician found a 

wiring error which had been made 
during manufacture of the flyback. 
The leads which should have been 
connected to terminals 2 and 3 were 
reversed. Unsoldering these leads, 

AGC AND 

MC 
WINDING 

BOOST 

SOURCE 

YOKE 

LEADS FROM 

WINDINGS TO TERMINALS 
REVERSED 

Fig. 4. Wrong connection in this fly- 
back was located by ohmmeter check. 
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WINEGARD MAKES ELECTRONIC 

V ANTENNAS WITH TUBES! 

POWERTRON OUTFEATURES AND 
OUTPERFORMS ORDINARY ANTENNAS 
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POWERTRON CAPTURES MORE SIGNAL than any other all - 
channel antenna ever made. Patented design, electro- 
lens director system, dual "TAPERED T" driven 
elements. 
POWERTRON'S THE ONLY TRUE ELECTRONIC ANTENNA. Only 
the Winegard Powertron is built with the amplifier 
as part of the driven element-not an "add-on" 
attachment. 
POWERTRON ELIMINATES ALL SIGNAL LOSS that normally 
occurs between the driven element and the amplifier 
due to transmission and coupling mismatch. 
POWERTRON BOOSTS WEAK SIGNALS UP OUT OF THE SNOW 
far better than any other antenna or antenna - 
amplifier combination made. 
FOR VIVID COLOR, HIGH DEFINITION BLACK AND WHITE 
AND LONG DISTANCE RECEPTION, nothing can compare 
to the Powertron. 

Work Perfectly in Areas 
Where Transistors Fail! 
Why Winegard Makes BOTH Tube and Transistor 

Electronic TV Antennas! 
In December, 1960, Wine gard introduced the first elec- 
tro-Lic TV antenna-the Powertron-a tube model 
that created an immediate reaction in the industry. 
Wiiegard had a transistor model ready for introduc- 
tion within a few months. Later, competitive antenna 
amplifiers appeared, all of which were transistorized. 
Bu. Winegard continues to make tube type Power- 
trons as well as transistor models, for very important 
reasons. In fact, more Winegard Powertrons have 
been sold than all competitive antenna amplifiers and 
so-called electronic antennas combined! 
There are two types of signal area where electronic 
antennas can do wonders in improving TV and FM: 
1. Fringe areas: where the nearest TV or FM stations 

re a considerable distance from the set. 
2. Mixed signal areas: where some TV or FM stations 

ere far away and weak, but other stations are 
strong because of being located fairly close. 

The type of signal area is extremely important in 
determining your selection of tube versus transistor. 
Transistors currently available, while they are very 
satisfactory for weak signals, often cause cross modu- 
lation interference when signal input is in excess of 
20,000 microvolts. (It is possible to design a circuit 
that will prevent overloading transistors, but at too 
great a sacrifice in gain and noise figure.) 
Because tube type electronic antennas will take many 
times more signal input than transistors without 
overloading, there are areas where only Winegard 
tube type Powertrons can be used successfully. 
Both transistors and tubes have individual advan- 
tages. Transistors, for example, are small, use little 
power, and have a very long expected life. Tubes 
have the high gain and low noise characteristics of 
transistors, but do not normally overload. 
Only Winegard gives you both! Get the facts, write 
for technical bulletin today or ask your distributor. 

POWERTRON IS 100% CORROSION-PROOFED- 
ANTENNA IS GOLD ANODIZED, ALL HARDWARE IRRIDIZED, AMPLIFIER HOUSING OF HIGH IMPACT PLASTIC 

POWERTRON HAS 
COMPLETELY AC 
POWER SUPPLY ANTEN STEM 

3009-7 Kirkwood Street Burlington, Iowa 

Originators of Gold 
Anodized TV and 
FM antennas - 
makers of the World 
Famous Color'Ceptor 
TV antenna. 


