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Discover the ease and
excitement of learning
Electronics with )
programmed equipment
NRI Sends 1] e Sl

learn the WHY of Electronics, Communica-
tions, TV-Radio the NRI pioneering 3.Dimensional’ way. NRI training is the result of more than
half a century of simplifying, organizing, dramatizing subject matter, and providing
personal services unique for a home study school. You get the kind of technical
training that gives you priceless confidence as you gain experience equal to many,

many months of training on the job.

NRI— The Leader in Electronics Training for more than Fifty Years

APPROVED UNDER
NEw Gl Bll.l. If you served

since January 31, 1955, or are in ser-
vice, check Gl line in postage-free card.




Earn $5 to $7 an hour
spare or full time in

TV-RADIO
SERVICING

Color television sales are soaring.
And so is the demand for trained
repairmen. If you can service TV
sets, portable radios, tape recorders,
hi-fi sets, phonographs and auto
radios, you'll always be in demand.
It's one of your best routes to spare-
time earnings, a good paying job or
a business of your own. NRI trains
you quickly and expertly, showing
you how to get started in servicing
soon after you enroll, earning as you
learn. NRI trains you in today’'s
method of installing and repairing
all electronic equipment for the home
—including solid state Color TV. You
even build, experiment with and
keep to enjoy your own solid-state
radio plus your choice of black-and-
white or the new 25" solid state Color
TV receiver NRI developed from the
chassis up for training. Like thou-
sands of others, you can soon be
earning good money in your spare
time . .. the easy NRI way.

There's money and
success awaiting you in

BROADCASTING—
COMMUNICATIONS

The experience you gain from in-
tensely practical NRI training in
Complete Communications equals
as much as two years of training on
the job. With NRI, you can train for
a choice of careers ranging from
mobile, marine and aviation radio to
TV broadcasting and space com-
munications. You learn how to in-
stall, maintain and operate today’s
remarkable transmitting and receiv-
ing equipment by actually doing it.
You build and experiment with test
equipment, like a VTVM you keep.
You build and operate amplifier cir-
cuits, transmission line and antenna
systems, even build and use a
phone-cw transmitter suitable for
transmission on the 80-meter ama-
teur band. Whichever of five NRI
Communications courses you
choose, you prepare for your FCC
License exams, and you must pass
your FCC exams or NRI refunds your
tuition in full.

Move ahead in America’s
fast growing industry as

ELECTRONICS
TECHNICIAN

Electronics touches everyone's lives.
This vast field of opportunity is open
to you with NRI training. Industrial/
Military Electronics training—like all
NRI courses—prepares you quickly,
thoroughly the practical **hands on’’
way. You build with, and learn to
understand the functions of, today’s
miracle solid-state components like
printed circuits, diodes and transis-
tors. You build and experiment with
Electronic circuitry used in automa-
tion, data processing, ultrasonics,
telemetry. Bite-size texts make
studying easier. Whatever your in-
terest in Electronics, NRI training
can fill your needs. Prove to yourself
what nearly a million NRI| students
could tell you . . . that you get more
for your money from NRI. Check the
postage-free card and mail it today
for your FREE NRI Color Catalog.
NO SALESMAN WILL CALL. NRI
Training, 3939 Wisconsin Ave.,
Washington, D.C. 20016.

YOU GET MORE FOR YOUR MONEY FROM NRI

NRI 25’

SOLID STATE
COLORTV

TOTALLY ENGINE
FOR TRAINING -0
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NRI Kits
and Equipment

Dollar for dollar, you get more value
from NRI training kits, because they
are designed as educational tools.
In the TV-Radio Servicing Course,
for instance, the end product is a
superb 25" color TV your whole family
will enjoy. The set is designed so
that, while building it, you can intro-
duce and correct defects . . . for
trouble-shooting and hands-on ex-
perience in circuitry and servicing.
The kits include, at no additional
cost, a wide-band service type oscil-
loscope and color crosshatch gen-
erator, and other valuable equipment
that will let you start earning money
in your spare time making repairs. ..
even before the courseiscompleted.
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Save Big Money on TV Repairs

Mail order your TV Tuner troubles away

18 10 Steps to Cassette Player Repair
Fix those totables that get bounced too often
22 Photographing the TV Scene
A featurette on adjusting your TV for photography
25 21-Second TV Cure-All
It's as simple as looking at the picture tube
31 Erecting a Rooftop Tower
Save a buck and pull in more picture power
38 Your TV Set Will Get You if You Don’t Watch Out
The big eye is a big killer so learn how to handle it
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Keep ‘em playing for better road work
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These repair tips are the reel thing
47 CTS Futura V Speaker System
Build a best buy for your hi-fi
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Keep the kiddies on the air and out of your hair
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The easiest gadget to fix—~don’t put it aside
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We tell you how to take them correctly
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Step up your receivers performance with a twist
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Replace it yourself and save fifty dollars minimum
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It's old enough to vote.
You haven't seen one like it since 1954.

Now you've got
service Iif. s

No sweat, PHOTOFACT " gives you complete serv-
ice data on 87,000 different radio/TV circuits . ..
including Rip Van Winkle, here.

Sams Photofact is the most comprehensive Radio/
TV/Audio circuit source in the world. Photofact
supplies complete service information on over
87,000 models produced since 1946—color and
b-w TV, AM and FM radios, stereos and record
changers. Plus service data on auto radios and
tape players, CB radios, modular hi-fi and tape re-
corders. Quite a package!

And more data keeps coming. Every month, Photo-
fact produces new Photofact data containing easy-
to-follow service information on up to 65 of the
latest chassis.

This data includes the manufacturers’ own printed
board caltout numbers, detailed circuits, photos,
standard notation schematics, replacement parts
lists and descriptions, etc., etc., for each model.
1t'll save you hours of time and frustration.

And it's available in two ways: (1) Photofact-of-the-
Month Club members receive regular monthly de-
liveries of the latest data; (2) or you can purchase
whatever service data you need as you need it
from your local electronic parts distributor.

The cost? A bargain either way. Photofact-of-the-
Month Club members pay just $13.50 a month—a
$56.00 a year saving for the entire service package.
And if you need a Photofact on Rip Van Winkle,
above, the price is only $3.

1. Ask your Sams Distributor, or . ..

2. Fill out this coupon for membership in the
Photofact-of-the-Month Club . . . get service data
on up to 65 new chassis every month, delivered
in 6 handy file folders ... plus monthly “Bonus”
certificate coupons toward a file cabinet of your
choice.

HOWARD W. SAMS & CO., INC. 4300 West 62nd St.,
e Indianapolis, Indiana 46268 RR-023

Please enroll me as a new member of the Photofact-ot-
the-Month Club, | agree to pay $13.50 per month for my
membership and understand my subscription will begin
with the 6 current Photofact Sets. plus the Photofact
Index, free, to be delivered by my Sams Qistributor.

|

|

|

|

|

| Name_____ = S
| Business name_
| Address___ =

| City. _____State. Zip.

| My Sams Oistributor is___ S
| Sign here.

CIRCLE NO. 2 ON PAGE 13 OR 91
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GB
MINI-

BEAM

Model GA-5D
9.5db Gain .... 500Watt Power Rating

The secret of success in this five-element min-
iature beam is in its coils. Ten High ‘'Q’’ coils
molded on each element-extension limit the
mechanical size of the GA-5D without limiting
its electrical capability.

These coils are built to take a powerful beat-
ing----in fact, the same coils are used in the
construction of 10-meter amateur antennas.
The GA-5D is lightweight. Erect on TV antenna
mount.and turn with an inexpensive TV rotor.
Get all-the facts: see your Dealer or write fac-
tory direct, Dept. 211-RTV

Mo /ey Eliion®u S

4610 N. LINDBERGH BLVD,, BRIDGETON MO. 63044

" CIRCLE NO. 3 ON PAGE 13 OR 91

THOUSANDS OF BARGAINS
TOP VALUES IN EL5STRON'C

Transistors, Modules, C. B., Speaker, Stereo, Hi-Fi,
Photo Cells and Thousands ot Other Electronic Parts.
Send for FREE Catalogue

ELECTRONIC DISTRIBUTORS INC.

Dept. TA-2, 4900 Elston
Chicago, 1. 60630
RUSH CATALOGUE

Address . . ..
City ..
State

"CIRCLE NO. 8 ON PAGE 13 OR 91

Be in Profitable Business, Earn | P o

CASH FII.ING SAWS

Make from $3 to $6 an hour in
your spare time. Start saw fil-
ingshopin basement or garage.
No experience needed to turn
out perfect cutting saws with
machine accuracy of Foley Au-
tomatic Saw Filer. No canvas-
sing—steady year ‘round CASH
business. [deal for smalltowns.
Free booklet—''"MONEY MAK-
ING FAcTs''—shows how to
start, Easy payments. No
salesman will call,
Send postcard today.

Foley Bldg., Minneapolis, Minn. 55418

Foley Mfg., 362-3
CIRCLE NO. 7 ON PAGE 13 OR 91
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new 19-piece midget

reversible
ratchet offset
screwdriver set

Something
for everyone

Digital Multimeter

Dynascan Corp. has added a new solid-state
digital multimeter to its popular B&K line of
test instruments. It's the Model 281. Fea-
tures include a large, 214, digit numerical
display with automatically positioned decimal
point, 1009, overrange capability, full over-
load protection, positive overrange and wrong
polarity indication, high sensitivity, 19 ac-

l 3-3/4” heavy duty, stainless steel
reversible 20-tooth ratchet with short
turning radius for close work.

Unique 6” spinner/extension has drive
socket insert in handle for ratchet. Use
also as regular screwdriver with bits.

1/4” hex to 1/4” square adapter bit
permits use of ratchet or

spinner/extension with Xcelite Series
1000 or other 1/4” sq. drive sockets.

16 precision made, alloy steel bits with
knurled spinner tops . . . 12 Alten hex
type, 2 slotted screw bits,
2 Phillips bits.
FREE STICK-ON
INITIALS personalize
the sturdy plastic case
and help prevent loss
or mix-up.

No. XL-70 Set

=

e

A

s

curacy and 10 megohms input impedance.
The large readout is easily read at a dis-
tance, making it unnecessary to be right on
top of the unit to take a reading. This is a
great advantage at all times, but especially
when monitoring—you can be working on
something else and still be able to read the
281 without being close to it. The 281 is
lightweight and easily portable; the conven-
ient 5-position handle doubles as a stand, for
comfortable eye-level viewing. It operates
from 105-125 VAC, 50-60 Hz and is supplied
with test leads and B&K's PR-21 probe with
switchable 100K ohm isolation resistor that
prevents capacitive loading when measuring
DC in RF circuits. Selling price of the Model
281 Digital Multimeter is $169.95. For more
information, circle No. 36 on Reader Service
Page.

L

ELITEQ) XL-50 |

X

Also 5-Piece Kit (No. XL-75)
Reversible ratchet with 3/16” and 1/4”
slotted screw bits, #1 and #2 Phillips
bits, all in a durable plastic, pocket
size, snap fastener case.

Engine Analyzer
Now Saturday ‘‘do-it-yourselfers’’ can achieve
professional-grade results on a budget by as-
sembling the new Heathkit CM-1050 Engine
Analyzer. This instrument tests conventional,
magneto, transistor and most capacitive dis-

nationwide availability through local distributors
REQUEST BULLETIN N770

charge ignition systems, regardless of volt-
age or grounding, on any 3, 4, 6 or 8-cylinder
engine. It permits rapid servicing of storage
battery, generator or alternator, voltage reg-
ulator, starter, distributor, ignition circuit
(points, condenser and coil), accessories and
all electrical wiring. The large 6-inch meter is
color coded for easy reading on any measure-
ment range. A function switch elects the
proper range for each application. With the

1973 EpIitiON
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XCELITE, INC. « 90 BANK ST., ORCHARD PARK, N.Y. 14127

ge?d Bulletin N770 on Reversible Ratchet Offset Screwdriver
et.

name

address

state & zone
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How many more opportunities
can you afford to miss
« in the next 9 months?

i ASCTWNE ERRG
RRAAE
UG YhmboG

o by

The Maney e e ey n
Aclang b - . 5:'.._...“;:::“..:" Now. you can discover for yourself the amazing variety
trTo oo of money-maxing opportunities that are still yours
81,004 for the taking...if you know where to look to tind them!
ANB MORE 2 For more than 15 years, Income Opportunities has
EVERY shown thousands of people the newest, proved ways for

cashingn on hoobies, sidelines, and the coming trends
in consumer-buying habits, For that extra income

each month--in your spare time—or full time, here is
where you'll ind these opportunities for personal or

) business gain.

g See the independent business opportunities for a
second income ..the franchise opportunities still open
in many fieids today (with more coming!)...the profits

in a service business you can start at home.. .the hot
lines for satesmen, reports on winners in real estate,
tips onirvestments.

Income Opportunities is the country’s leading magazine
of money-making ideas. It brings you unusual ways to
make money in such fields as music and auctioneering—
even in karate and dog training. And you'll learn the
professional techniques of others who are making it big
in mail order and selling by telephone—how to start, how
to operate profitably!

You'll find a wealth of opportunities in /ncome
Opportunities during the next 9 months that can get you
started now toward that second income or your own
independent business. Can you afford to miss them?

WEEL?

S =t D}

s omw «b-)«
o
e

10 Maka M o > B it SAVE w‘TH THls
% , N~ A INTRODUCTORY OFFER

<OW 10,
©5% 4t harent
o Do .

9 OPPORTUNITY-PACKED

MONTHS ONLY $2.98 :

[J Enter my trial subscription for 9
months for $2.98.
1 save $2.77 off the regular subscrip- &
tion price! g
| save $3.77 off the newsstand price!
3 ) prefer 12 months for $3.98. | save
$5.27 off the single copy price! :
[1 Please bill me. 1

1 3 Payment enclosed

[}

H "

: name iplense printy :

8 address. []

h 1

: city— state. 2ip.

' INCOME OPPORTUNITIES

§ MAIL COUPON 229 Park Avenue South

»  YODAY T0: New York, N.Y. 10003 H

! BS04 '

N
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Something for everyone }

exception of an easy ohmmeter adjust, re-
calibration has been eliminated with the CM- |
1050. You calibrate the meter when you build
the kit, and it stays calibrated. Accuracy is
#+3% on all measurement ranges. The CM-
1050 is a completely portable, self-powered

(three C cells) instrument which can be as-
sembled in two evenings. The handy storage
compartment in the rear easily holds all leads
and accessories supplied with the kit. A com-
plete engine tune-up specifications book for
American cars and light trucks is also in-
cluded. Cost of the new Heathkit Engine An-
alyzer is $64.95 mail order. For more infor-
mation, circle No. 1 on Reader Service Page.

Clamp on to This!

For electric and electronic technicians, test-
ers, inspectors, field maintenance people,
etc., the ability to measure AC current and
AC voltage quickly and accurately without
breaking the circuit is vital. EICO's new 300C
Clamp-On Current Tester provides that capa-
bility with ease, speed, precision, and low-
cost—only $49.95 (wired). To measure cur-
rent, the operator just snaps the trigger-ac-
tuated Clamp-On insulated jaws around a sin-
gle conductor of the circuit under test and
the meter instantly reads. To measure volt-

1973 Ebition
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LAFAYETTE
1973 CATALOG 730

1‘ The World’s Largest
Consumer Electronics Catalog

Everything In Electronics for
Home, Business, Industry

« Stereo/Hi-Fi Components « Musical Instruments and
| Amplifiers « CB & Ham Equipment « Tools and Test Equip-

ment ¢ Police and Fire Monitor Receivers  Public Ad

dress Systems < Photography Equipment e Semiconduc-
| tors, Books, Parts ¢ Plus Much More!

|
|

Your Complete

, Electronics Buying Guide

Send Lafayette Radio Electronics
] P.0. Box 10, Dept. 24033
TOday' Syosset, L.I., N.Y. 11791

;Eerﬁ FREE 1973 _Caalog T ze0m |

|NAME
' |ADDRESS

[CITY

ISTATE 2IP

CIRCLE NO. 4 ON PAGE 13 OR 91



How to suhscribe to:

elementary

Electronics

r---‘

ELEMENTARY ELECTRONICS
229 Park Avenue South
New York, N.Y. 10003

TUBES!

36°%;

tube

ORDER FREE
IF NOT SHIPPED
IN 24 HOURS!

1 _ i
I MAIL COUPON S0 %
1 1Y issues g
1 TODAY AND O Enterf myl trial suzll)scrip- []
i . e
[] SAVE! t%%_r.‘OS)oc;ff tg:ar:ewssg:d
1 SPECIAL e i
[0t prefer 1Y, years (9 is-
.67. h
:INTRODUCTORY emastand 5675 T g
1 Bill me
] OFFER TO [0 Payment enclosed 1
1 NEW READERS :
|
NEE (please print) B []
Address. S [ |
City __State .Zipﬁ_,_g :
1
i
1

,r-----

PARTS!
‘qs" Send For t’(

= ¢
CORNELL'S Der
New Color tube
Catalog
48 Pgs. New Items [N LOTS OF 100

4219 E UNIVERSITY AVE. SAN DIEGO, CALIF, 92105

CIRCLE NO. 5 ON PAGE 13 OR 91

MAIL EARLY

IN THE DAY/
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2/IPCODE wymBers
BELONG
IN ALL ADDRESSES

K\“ L

YOUR POSTMASTER

Something for everyone

age and resistance, simply plug in the sup-
plied safety test leads. The ‘‘no mistake' ro-
tary scale reveals only one range at a time,
{ with accuracy of *+39%. Convenient pointer
lock ‘‘freezes’ readings enabling both ‘““mem-
orizing’' and measuring in darkness to read
| in later light. It comes complete with bat-
| tery, leads, carrying case. Measurement rang-
es are: AC AMPS: 0-6, 15, 60, 150, 300. AC

{mid-scale 30 ohms). For more information,
circle No. 42 on Reader Service Page.

Peeper’s Lamp

Put an end to the frustration of attempting to
look into a small opening while shining a

[ | l VOLTS: 0-150, 300, 600. OHMS: 0-1,000
|
|
|

flashlight into that same opening. Spacetron’s
| ultra miniature inspection lamp on its 18
i inches of wire can be inserted into the
' opening and will illuminate the entire interior
and yet not block one’s vision. You’'ll find the

inspection light is a very handy and inex-
pensive tool for the home or business. It can
be used in the repair of TV's, typewriters,
engines and other mechanical gadgets, as
well as the inspection of gun barrels, dies,
machined parts, plumbing, etc. The lamp con-
nects to a standard flashlight. The price for
the inspection lamp and flashlight is $2.50
postpaid. Spacetron, Box 84, Broadview, Il
60153.

Pro Scope Kit for Hobbyists

A solid-state dual trace, triggered sweep DC-
15 MHz oscilloscope is available in kit form
| for $399.95, mail order from Heath Com-
| pany, Benton Harbor, Michigan. Designated
the 10-105, this new kit provides complete
dual trace and X-Y capability. Two separate
inputs can be individually displayed in Chan-
nel 1 or Channel 2 modes. Alternate and
Chopped modes allow both signals to be dis-
played at once for direct comparison. Alter-
nate mode displays on alternate successive
sweeps; in chop, both signals are sampled at
50 kHz rate and appears as a function of
| the same time base. X-Y capability permits

I 8 Rap10-TV REPAIR



each input to be displayed as a function of
the other, with Channel 1 controlling the Y
axis and Channel 2 controlling the X axis.
Both input channels are precisely balanced
for less than 59 phase shift to 50 kHz. It
is impossible to list ail the features in one
paragraph. Why not circle No. 1 on the Read-
er Service Page and let Heath Company send
the facts today.

Build a Better Soldering Iron
Introducing a new experience in soldering—
an all-new 20-40 watt pencil soldering iron
with a built-in operating light. Designed for
constant use in electronic production, repair
and maintenance, and for ‘do-it-yourself'’

kit building, the iron, Model 540, is part of
the Endeco 1973 line of soldering and de-
soldering equipment known as the 500 series.
Located inside the handle, the light shows
operation at either 20 or 40 watts. A unique
3-way handle switch controls operation at
both heats, and turns the unit off so un-
plugging is unnecessary. The new 500 series
includes soldering and desoldering irons and
kits, plus a special attachment that converts
the Model 540 soldering iron into a desolder-
ing iron. Among other features of Model 540
are an unbreakable polycarbonate handle,

(Continued on page 90)
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the Editor of
s HI-FI STEREO BUYERS' GUIDE

‘When you play your recordings you want the
best hi-fi components you can get. HI-Fi
STEREO BUYERS' GUIDE teils you what they
are, and whose equipment to buy. In addi-
tion to useful, authoritative articles on hi-fi
componentry, every issue includes a new
products Show Case, unbiased Tested in the
Lab reports on quality hi-fi components, and
Record and Tape Reviews on the Classics
and Pops."

Let HI-FI STEREO BUYERS' GUIDE into your
music life right now. Published four times a
year, every issue is jammed full
- 42 of information to aid you in a
bt l ~.  fuller enjoyment of your records
and tapes.

'lu. Radio-TV Repair readers from

Make certain you get each ex-
citing issue by taking advan-

4 tage TODAY of a special
L® MONEY-SAVING introductory
offer. Instead of receiving four
issues, a full year subscription at the regular
$5.00 rate, you receive an extra issue, an
immediate saving to you of $1.25. Just mail
the coupon below, with your payment, to
HI-FI STEREQ BUYERS' GUIDE, 229 Park
Avenue South, New York, New York 10003.

PAY CASH & SAVE UP TO $2.50

F=========71

HI-FI STEREO BUYERS' GUIDE, l
229 Park Avenue South,
New York, New York 10003 l

Special Introductory offer for Radio-TV l
Repair Readers.

Okay! Enter my subscription to Hi-F1
STEREO BUYERS' GUIDE at the money-
saving cash payment rate below:

[J One year (4 issues) PLUS ONE BONUS
ISSUE. | enclose payment of $5.00 and
save $1.25 off the newsstand and regular
subscription rate.

[0 DOUBLE MY SAVINGS! | prefer a two
year subscription (8 issues) PLUS TWO
BONUS ISSUES, a total of 10 issues. |
enclose $10.00 and save $2.50 off the

regular rates. B403

[J Enclosed is $

Name (please print)

Address

City State Zip Code I

e e T
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Earn Hundreds

of Dollars
More v i.s:

Supersensitive Photo Meters

MODEL A 3

tasel probe

Use the MODEL A-3 DARKROOM METER with
dial hights to become a darkroom PRO. it is
EASY to use at the entarger with the s in. high
EASEL probe to determine accurate exposures
for B & W or color photography.

Use the A-3 to improve your darkroom skitls,
to elinunate waste of prints, chenucals and
time; to standardize your work for increasing
productivity and earning by HUNOREDS OF
DOLLARS.

Use the MODEL 102 LIGHT METER with
STANDARD probe to determtne exposures from
dawn to twilight, to moanhght! SPECIAL FEA-
TURES? Four sensitivity ranges, EV-EVS LV set
tings; ASA settings from 3 to 25,000, f stops
from 0.7 ta 90. exposure times from 115,000
sec. to 8 hours.

Use the A-3 or Model 102 as a densitometer
to find the highlights and shadow densities of
your negatives and the CORRECT paper for
printing

OTHER APPLICATIONS? Ground glass. shides,
photomicrography, holography and MORE!

These marvelously accurate and extremely
sensitive battery powered Meters use plug in
probes. Each is supplied here with the probe of
yout choice, exposure computer, carrying case
and manual. This is your opporturnity to use one
free for 10 days without obhgation. Mail the
coupon today.

Standard probe

MODEL. 102
— T
v
3 pr ™ N
G2
¢ d R
e | “a -
=\ _,_'.:.A_. pio .
) g
> <+ LS e
. "

Exposure computer

o~ e it e e e i i e
| SCIENCE & MECHANICS i
' Instruments Division, Dept. RTV-3

229 Park Avenue South I
| New York, N.Y. 10003 |

| send the S & M Photo Meter with probe in- |

| dicated, computer, case and manual. Complete |

[ instructions supplied to make your own densi-
tometer. If not satisfied, | may return the Meter |
within 10 days for a complete refund.

|(Add 10% for Canadian and Foreign orders;
N.Y.C. residents add 7% for sales tax.)

l {J Darkroom Model A-3 @ $75.00 with
| ] Light Meter Model 102 @ $57.50 with
| Ci Standard probe; [ Easel probe; or
| [ Mini-probe.

For additional probes:
} O '% in. diameter Standard probe @ $7.50
| 5 in. high Easel probe @ $7.50
1 (] % in. diameter Mini-probe @ $7.50

{J Check or money order enclosed, ship ppd
| _JCompany Purchase Order attached

| Name
| ADDRESS
cITY

| STATE 2IP
1 Dealer Inquiries Invited!
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LITERATURE
LIBRARY |

101. Kit buitder? Like weird prod-

ucts? EICO's 1973 catelog takes
caie of both breeds of buyers at
prices you will hike.

102. International Crystal has a free
catalog for experimenters (crystals,
PC boards, transistor RF mixers &
amps. and other comm. products).

103. See brochures on Regency's
1973 lineup of CB transceivers &
VHF UHF receivers (public service/
business bands-——police, fire, etc.)
104. A pamphlet from Electra de-
tails the 6 models of the Bearcat
11, a scanning monitor receiver.

105. Dynascan's new B&K catalog
features test equipment for indus-
trial labs schools, and TV servicing.

106. Before you build from scratch,
check the Fair Radio Sales latest
catalog for surplus gear.

107. Get Antenna Specialists’ cat.
of latest CB and VHF/UHF innova-
tions: base & mobile antennas, test
equipment (wattmeters,
cessories

108. Want a deluxe CB base sta-
tion? Then get the specs on Tram'’s
super CB rigs

109. Learn how you can do all kinds

of jobs with Excelite’'s new 19-piece

midget reversible ratchet offset

s(;trewdriver set and 5-piece pocket
.

etc), ac-

110. Bomar claims to have C/B
crystal for every transceiver...for
every channel. The catalog gives list
of crystal to set interchangeability.

111. A Turner amplified mike helps
get the most from a CB rig. This
free brochure describes line of
base & mobile station models.

112. Midland has recently published
a 4.cotor brochure that folds out
to 17" x 21". printed on both sides.
Over 40 CB and scanner products
are featured.

113. For everything in electronics—
get the 1973 catalog from ED! (Elec-
tronic Distributors, Inc.), 152 pages
of leading brands at bargain prices.

114, Get all the facts on Progressive
Edu-Kits Home Radio Course. Build
20 radios and electronic circuits;
parts. tools. and instructions in-
cluded.

115. Olson Electronics’ 188-p. fully-
illustrated 1973 catalog has leading
national brands, all in the elec-
tronic product categories.

116. Trigger Electronics has a com-
plete catalog of equipment for
those in electronics. Included are
kits, parts, ham gear, CB, hi fi and
recording equipment.

117. Get the free, new twenty-four
page HUSTLER CB and Monitor an-
tenna catalog featuring improved
antennas and accessories for base
station and mobile operation.

118. Teaberry Electronics has infor-
mation on CB radios—Twin “'T,”
Big "T,” Mini "T" Il, and Five by
Five; also information on Scan “'T"
Monitor radio receiver.

119. Burstein-Applebee’s new 1973
catalog has over 280 pages of
Radio-TV/Electronics bargains. Sell-
ing for $2, it is offered free to our
readers.

120. For a colorful leaflet on the
Golden Eagle Mark il SSB receiver
and the Mark Il SSB transmitter,
write to Browning Laboratories.

121. Edmund Scientific's new cata-
log contains over 4000 products
that embrace many sciences and
fields.

122. Cornell Electronics’ "Imperial
Thrift Tag Sale” Catalog features TV
and radio tubes. You can also find
almost anything in electronics.

123. Radio Shack's 50 Anniv. cat.
has 180 pages, colorfully illustrated,
of complete range of hi fi, CB, SWL,
ham equip. and parts (kits or wired)
for electronics enthusiasts.

124. It's just off the press—Lafay-
ette’'s all-new 1973 illustrated cata-
log packed with CB gear, hi-fi
components, test equipment, tools.
ham rigs, and more.

125. Mosley Electronics, Inc. is n-
troaucing 78 CB Mobile Antenna
Systems. They are described and
dlustrated in a 9-page, 2-color bro
chure.

26. RCA Experimenter’'s Kits for
hobbyists. hams, technicians and
students are the answer for suc-
cessfu! and enjoyable projects.

127. You can become an electrical
engineer only if you take the first
step. Let ICS send you their free
illustrated catalog describing 17
special programs.

128. Avanti antennas (mobile and
base for CB and VHF/UHF) are
fully described and illustrated in
new catalog.

129. A new free catalog is available
from McGee Radio. It contains elec-
tronic product bargains.

130. Semiconductor Supermart is
a new 1973 catalog listing project
builders’ parts, popular CB gear,
and test equipment. 1t features
semiconductors.—all from Circuit

Specialists
131. Heath's new 1973 full-color
catalog is a shopper's dream—

chockful of gadgets and goodies
everyone would want to own.

132. E. F. Johnson’s 1973 line of CB
tranceivers and CB accessory
equipment is featured in a new all-
line brochure. Send for your free
copy today

133. If you want courses in assem-
bling your own TV kits, National
Schoolfs has 10 from which to
choose. There is a plan for Gls.

134. Free 1973 Catalog describes
100s of Howard W. Sams books for
the hobbyist and technician. It in-
cluaes books on projects, basic
electronics and many related sub-
jects.

‘--------------------------------------‘

: RADIO-TV REPAIR 101 102 103 104 105 106 107 108 109 110 3
1ok 385 ation 111 112 113 114 115 116 117 118 119 120 |
T New York, N.Y. 10023 121 122 123 124 125 126 127 128 129 130 j
1 Please arrange to have this lit-
§ erature whose numbers | have 131 132 133 134 :
1 :gg:\eisatp(:;gs?glese?tart: er?rgloass- Indicate total number of booklets requested |
1 ing 25¢ to cover.handling. (No Sorry, only 15 circled items maximum. ]
1 stamps, please). 1
: NAME S S 1
|
: ADDRESS B o 1
7
N RTV73 e :
J STATE 2P 2
! Not Valid After September 30, 1973 s
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DON'T BUYA NEW CAR!

UNTILYOU

BUYA COPY OF.. 4

AutoFacts, a new consumer car pricing
guide, gives you the knowledge that
can save you up to $1,000 on a new car!

In AutoFucts you find a complete
listing of dealer’s cost on all U.S. make
cars and options.

Quickly and easily you compare prices
of makes and models and price out
the car for your pocketbook!

KNOW WHETHER YOU’RE BEING
OFFERED A GOOD DEAL OR NOT!

‘.. . valuable for the consumer in the
market for a car. Car/Puter's AutoFacts
lists the ‘dealer’ (wholesale) costs of
new cars with all optional extras
itemized and of many used cars. For
comparison shopping or nitty-gritty
haggling—invaluable.”

—from The New York Times Book Review

| Through the United Auto Brokers’ Car/Puter organization,

N “'w r—.:ni'. nﬁ@"""" i
! 2 Au
i m. CESE: Eou:%}"’"‘l
CONFIDE \ 5 oy,
} DEALER cosrﬁuo ""Simcg
Plilcu
/ l!cn’éﬁ,"’om 0
o Sq
ANY g~ Up V&

SPECIAL BONUS FOR AUTOFACTS READERS! ‘

= How to get a new car for only $125 over dealer’s cost.

you can take delivery, without delay, of a brand new car

| for just $125 over cost. Your purchase includes freight

and pre-delivery service. You take: delivery of a new car
of your choice from a local dealer and you get the same
new car warranty and service as if you had paid full list.
The Bonus Coupon in your AUTO-FACTS entitles you to a
209 discount off the Car/Puter 48-hour computerized
service that helps you make the best new car deal on
your own. * Certain limited production or specialty

I models priced higher. Some forexgn models not avallable

NOW ON ALL LEADING NEWSSTANDS

If you prefer, complete and mail this coupon
to Car/Puter's AUTOFACTS, Davis Publica-
tions, 229 Park Avenue South, New York,
New York 10003.

[ Send Actual 1973 New Car Prices edition.
Payment enclosed of $1.50 plus 25¢ for
postage and handling.

Prices. Payment enclosed of $1.50 plus
25¢ for postage and handling.

NOTE: Write publisher for bulk rates. Add
$1.00 per issue for orders outside Continen-

|
|
|
|
|
|
|
|
| [ Send Spring/Summer edition of Used Car
|
|
|
|
: tal U.S.A. and Canada.

[ 1 prefer a full year's subscription of four
issues (Actual '73 New Car Prices edition;
Spring/Summer '73 Used Car Prices edi-
tion; in September '73 the 1974 New Car
Yearbook and Buying Guide; followed by
the 1974 New Car Prices edition.)

|
|
|
|
|
|
$6.00 for full subscription is enclosed. :
|
|
|
|
|
|
|

name " (please print)

address

city state zip code

CHAFX

__________ — e e s e st s
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1973 Ebition

READER SERVICE PAGE

e The Editor of RADIO-TV REPAIR —1972 ISSUE offers read
ers an easy way to get additional information about products
and services advertised in this issue. To become proficient
in your home and repair projects you must obtain the cor
rect quality parts, knowledge, test gear, tools and many
other items. Become a knowledgeable buyer by obtaining
information on the products and services mentioned in this
issue and keyed with a Reader Service Number, it's yours
for the asking. Just follow the instructions below and the
literature you requested will be sent to you promptly and
at no cost. It will be a pleasure to serve you.

¢ The coupon below is designed for your convenience. Just
circle the numbers that appear next to the advertisement
or editorial mention that interests you. Please limit your
selections to 20 or less. Then, carefully print your name
and address on the coupon. Cut out the coupon and mail to
RADIO-TV REPAIR, Box 886, Ansonia Station, New York,
N.Y. 10023. Do it today!




by Hank Scott, Workshop Editor

Has Me Guessing
I purchased a new fluorescent lamp fixture for
my den, installed the hulbs from the old fixture,
and the bulbs didn’t come on. I installed tvo
brand new lamps [ had as spares, and they
didn’t light up. Can a new fluorescent fivture
he bad?

—S.D., Blue Ridge Summit PA
Yes. it can. But before you tear it down to re-
place the ballast (which you should have done
in the old fixture to save some money). check
the bulbs. Bulbs designed for fluorescent fix-
tures with starter elements can not be used in
the new “rapid-start” fixtures. If your new fix-
ture has no starters, buy the “rapid-start” bulbs
and get rid of the others.

They come together at one end and fan out.
This antenna is supposed ro be an excellent
antenna, but my original 85-foot long-wire an-
tenna completely out-performed it. Do you
have anvy ideas what might be wrong with it?

—J.C., Spartanburg SC
The insulation (aluminum foil) in your roof
may shield out weak signals. Go back to that
85. footer.

Just Prying

I'm an electronics hobbyist who plans to make
electronics my career. In reading vour column
“Ash Hank. He Knows” | find great humor,
and good info tips. Thar's whar the rech mags

need, niore good column riters like you.
By the way, are vou a ham or CBer?
W.C., Moscow. Idaho

I'm both—ham and CBer—but get very little
time on the air. [ do my thing with construction
projects provided I can get the parts. Thanks
for the kind remark.

He'll Grow Anything!
I may be new in electronics, but like the hill-
billy bride on her wedding night said. “Ma,
1 would rather do it myself!”, I would like 1o
know if there is a book or was there ever an
article that could tell me how to grow my own
npn Germanium crystals?

—D.S., Las Vegas NV
Many years ago we ran an article on how to
grow a crystal. However. this crystal had a water
structure and was useful only for Science Fair
projects. Next, we ran an article on how to
make your own cat-whisker crystal. This was
great except it was too expensive, difficult to
do and readers by the hundreds wrote telling
us to use o store-boucht diode. As for growing
Istal for transistor
iow to draw gold
tell you the rest.

parents hought a
speakers) on a deal
s a package deal in-
1e unit was simply
eader’s Digest. My
n it, and wondered
ting some new info
vou know who ir's
would vou kindly

R.Y., Livonia MI
s Digest? They are
organization and
heir customers. As
1ld be anyone from
Kong.

the new metric svs-
nows what a myri-
ntinued on page 95)
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SAVE BIG MIONEY
ON TV REPAIRS

DO WHAT YOUR SERVICEMAN SHOULD DO . ..
AND SAVE OVER ONE-HALF THE REPAIR BILL!

THER than replacing a color CRT one of the most expensive TV repairs is the
O tuner—the front end as it is often termed. Most repair shops charge to $32 to
“fix” a tuner, yet in most instances the repair shop will send the tuner off to a pro-
fessional tuner rebuilding service such as PTS Electronics, Inc., who for something
like $9.50 will rebuild the tuner to like new performance. (Turn page)

by the RADIO-TV REPAIR
EDITORIAL STAFF
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TIRED OF TV
TUNER TROUBLES?

In short, less than $10 represents the cost
of repair, the remaining $20 or so is charged
for simply changing the tuner. Since chang-
ing a tuner usually involves nothing more
than a few screws and some minor solder-
ing, you might as well do it yourself and put
the $20 or so in your pocket.

The important thing to keep in mind be-
fore you tackle your tuner is that contrary
to rumor you do not have to make any elec-
trical adjustments if you use a tuner repair
service, such as PTS Electronics. The tuner
is returned to you completely overhauled,
aligned and air-checked. A certificate in-
cluded with the repaired tuner indicates ex-
actly what checks were made, and the best
you can do is to keep your hands off the
adjustments. In fact, worn components that
don’t cause trouble at the present will also
most likely be replaced. In the tuner shown,
new coils were substituted for coils with
worn, though operable, contacts.

How to. First step is to remove the tuner
from its mount. This usually involves sim-
ply removing two to four screws. Next, re-
move any plug-in cables which might come
from an associated tuner, or which might
be the connection to the main IF amplifier.

Make a diagram or sketch of the tuner
and indicate where the plug-in cable was
connected. Then, using a small soldering
iron or gun, remove the power and control
wires. To avoid a mixup when the “new”
tuner is installed, tag each wire as it is re-
moved and indicate its connection.

Three easy steps
2. Mail to tuner repair center. 3. Solder and remount repaired tuner in TV set.

Rap1o-TV RePAIrR

coils

replaced tuner
Circle No. 48 on the Reader Service Page.

PTS Electronics, Inc.

Remove all knobs, drive shafts, etc. from
the tuner—but leave the tubes in place—
and ship the tuner off to the repair service.
If the repair service has sent you a com-
plaint card, make certain you check off
those complaints that most accurately re-
flect what is wrong. If you don’t have a
complaint card be sure to include a short
description of the problem.

Back in. In about a week you’ll have
your tuner back rebuilt to like-new specs.
You'll note it is packaged for a trip to the
moon! It is now a delicate instrument and
should be handled as such.

Resolder the connecting wires, taking ex-
treme care to double-check the tags and
your sketch. Plug in the wires with con-
nectors and secure the tuner to the cabinet
or chassis with the original hardware. That’s
the whole bit. Your TV is ready for use,
(Continued on page 93)

save you TV tuner repair money: 1. Remove the defective tuner.

'World Radio Histo



Now you can learn Electronics by performing
more than 200 practical, skill-producing
experiments.....with authentic industrial
components. ... at home... in your spare time.

You learn by doing! This /6/-piece Laboratory includes
the up-to-date equipment you'll need — such things as an
IC (integrated circuit), printed circuit board, FET (field
effect transistor), photovottaic cell. DC motor, micro-
phone, multimeter. soldering iron and power supply.

You put theory into practice right in your own home. ..
in your spare time. .. while you go right on pulling down
your present pay. Its CIEs exciting space-age “Elec-
tronics Technology with Laboratory™ program...
a unique combination of CIE's special AUTO-
PROGRAMMED® Lessons and laboratory equipment.
It is the practical way to learn Electronics!

Prepare for a Iligh-paying Career

You see. when you “learn by doing)’ you're ready to do
...you're armed with the know-how to meet the chal-
lenges of a high-paying career in Electronics...
prepared to go after an exciting. relevant job in a growing
field such as medical technology. pollution control, radio
and TV broadcasting. computers...just to name a few.
Once you have some experience. you can make $12.000
a year or more.

But thats not all’ When you successfully complete
your Electronics Laboratory course. you'll get a CIE
Diploma. And, you'll be able to pass the Government
FCC examination or be entitled to a full refund of all
tuition paid! CIEs Money-Back Warranty is valid during
the completion time allowed for your course.

Send today for CIE's 2 FREE BOOKS about oppor-
tunities in Electronics. For your convenience, we will
try to have a representative call. Mail reply card or
coupon to CIE...or write: Cleveland Institute of
Electronics, Inc., 1776 E. 17th St., Cleveland, Ohio 44114,

1973 EpiTioN

Male

Youlearn how to construct
circuits and connect them with
a soldering ron, which 1s part of
your CIE laboratory equipment
This "hands on” experience s
extremely valuable

Cli

APPROVED 'UNDER G.I. BILL

All CIE career courses are approved for educational
benefits under the G.I. Bill. If you are a Veteran or
in service now, check box for G.I. Bill information.
- D A S GBS G A0 ED B G0 B G0 E G0 S0 B A an B0 @ - S »
Cleveland Institute
of Electronics, Inc.

YouLeamn to

Money

. with CIEs

Electronics
Lahoratory!

Testing and troubleshooting
are an important part of your
learning experience. Your labora-
tory has a precision multimeter
to diagnose electronic troubles
quickly and accurately

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

Please send me vour 2 FREE
BOOKS —The CIE schoot cata-
log. "Succeed in Electronics”
and "How To Get a Commercial
FCC License?”

Name _—
Address
Ciy

State 2ip
Veterans and Servicemen:
[ Check here for G.I. Bilt information.

Age

RT-03 |

CIRCLE NO. 10 ON PAGE 13 OR 91
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STEPS

GASSETTE PLAYER
REPAIR

by Homer L. Davidson

Cassette recorders come in every size
and shape. They play on dry cells, AC
line or operate right in the car. Gen-
erally, the portables are monophonic
while table and console models are
stereophonic. New cassette decks
may feature "‘pop-up” cassette load-
ing, level meter, remote control mike,
push-button controls, tag-along
speakers, and AC bias erasing sys-
tem, to name only a few. After many
hours of rough handling these cas-
sette units will require servicing. Qur
10-step approach to troubleshooting
will give you an edge in the unknown
world of cassette repair.

N oy

e

In case the recorder will not play, check the

batteties. Check for corroded battery terminals
or broken wires. Clean battery terminals with a
knife or emery board. Disconnect one hattery
wire and insert VOM switched to low milliameter
scale. No current indicates a defective on/off
switch, bad battery connections or dead batteries.
Excessive current indicates a short in motor or amp
circuit. If unit works on batteries and not on AC
suspect trouble in the power supply. A step-down
transformer and rectifier produces this DC. Check AC
voltage at rectifier and DC voltage at motor.

‘( I.I', -.“
Low volume and background noise caused by a dirty
tape head. Excessive oxide dust will accumulate

and pack upon the tape head. Tape heads should be
cleaned every sixty days to keep them in tip-top
condition. Clean head with tape-head cleaner or
just plain rubbing alcohol. Use a cotton swab, dip

in alcohol and remove the oxide dust. A special

tape head cleansing cassette can also be inserted in
place of the cassette. Don’t forget to clean around

and under the tape head assembly. Always try to
keep magnetized screwdrivers away from the tape head,

Rapio-TV REPaIR
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! If the tape plays slow, suspect a worn or 3

stretched drive belt. In case the tape
won't move, check for a broken belt. 0il on
the drive belt or capstan pulley will result
in slow tape movement. Clean the belt, idler,
and motor pulleys with rubbing alcohol. If
the speed is erratic (wow), check for oif up-
on belt and capstan drive pulley. A belt
partially off the track or a misaligned cap-
stan assembly can cause wow conditions. De-
fective cassette or motor can produce er-
ratic speed or wow conditions. After a good
clean-up with alcohol, check the capstan fly-
wheel for dry bearings. A drop of light il
on motor bearings will clear up a noisy motor.
Some small motors are self-contained and do
not require oiling. just a drop will do; do
not over-lubricate any bearing. Wipe off ex-
cess oil to prevent dripping upon drive belt .

Suspect mechanical trouble when there is l
no tape motion and power is applied to the
motor. Spin motor belt and see if the cap-
stan drive wheel takes off. if not, remove
the drive belt and see if the motor shaft is
free. If not, clean out motor and bearings
with alcohol, assemble and fubricate bearings.
If starting is intermittent, remove drive
belt and hold the motor pulley between fin-
gers. Switch the power off and on. Some-
times under load, the motor armature will
have a flat side and will not rotate. Re-
place defective motor. A frozen or binding
capstan drive wheel will result in slow or no
tape motion. Remove the capstan flywheel as-
sembly, clean and lubricate. Wipe off excess
oil. Especially, suspect dry bearings on
plastic pulleys working on metal posts.
Don't overlook a possible defective cassette.

Most mechanical troubles are related to 5
the drive or switch cassette mechanism.
Remove the outside case of the cassette play-
er so you can see the mechanical action.
Check the sequence of operation and try to
isolate the cause of trouble. For instance,
if the record button will not stay down sus-
pect a bent lever or locking pin. In some of
these small recorders the thin levers are
quite fragile and bend rather easily. Remove
the lever and bend back in shape. Be care-
ful not to compound the trouble. Many of
these metal parts are rather difficult to ob-
tain and you may have to repair them. Check
for broken or loose springs. You can spot
these springs rotling around in the case and
fall out in removing the outside covers.
Spring replacement is rather difficult unless
kyou have an exploded drawing of the mechanism

1973 Eprtion 19




CASSETTE PLAYER

w . - \ A broken remote mike cable
- _ i will result in intermittent
-

or no power supplied to the cas-
sette player. When hum or inter-
mittent recording is noted, sus-
pect a defective cable. These
breaks are found where the wire
enters the mike or at the male
plug. If the remote unit will

not shut off the recorder, check
for a bent female plug or defec-
tive switch. Check to see if the
cassette recorder will operate
without a remote unit plugged in.
If not, check shorting contacts
of female remote-control jack.
Continuity of the remote power
switch can be checked with an ohm-
meter. Cut off the broken sec-
tion of cable and resolder mike or
plug. Be real careful in solder-
ing the small shielded cable so
that you do not solder the shield
to the shielded wire. Recheck

[

—

»~ ‘O-'. &‘- ..,'
wid f L R R
— e = ~continuity with an ohmmeter.
S e A axs!

f

If the unit will not record,

check the microphone and
mike jack. If the unit will
play back a cassette, the ampli-
fier and speaker are functioning.
The trouble must be in the micro-
phone circuit, play/record switch
or switch transfer linkage. Clean
and spray the play/record switch
contacts. Then, check for poor
soldered switch connections on
PC board. Make sure the switch
can be fully engaged and make
contact. In case the unit will
not play or record, turn volume
wide open and touch the unground-
ed wire from the tap head to the |
amplifier. You should hear a
loud hum if the amplifier is
working. i not, inject a sig-
nal from an audio generator at
the volume control. Signal trace
the defective amplifier by going
from base to collector terminal
of each transistor. Make voltage
and transistor tests where the
signal is lost. If you hear hum
and the recorder will not play or
& record suspect the tape head

20 Rap1o-TV REPaAIR
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Suspect a scored or rough tape drive as-
sembly when the unit repeatedly tears tape.
Check for sticky substance on capstan (tape
drive) shaft. Clean the tape drive with al-

cohol and check for roughness. Packed tape
oxide or small pieces of tape may be wound
around the drive shaft and will pull or tear
tapes. Make sure the drive belt is properly
installed. If a new drive beit has been in-
stalled, it may be around the wrong idler pul-
ley. This will let the tape bunch up, pull

and tear out the tape. Bunching and tearing

of tape may be caused by a defective cassette.
Some tapes will bind and cause wow conditions.
Stop the recorder if the tape has bunched up

in the small plastic window. Quickly, rewind

the tape and start once again. In case the

tape pulls or seems to form a loop, check the
rubber drive belt and take-up pulley

9 Is your cassette player unusualily noisy?
Try to isolate the noisy condition in am-
plifier or tape head assembly. Make sure the
tape head is clean and demagnetized. If the
player is still noisy, see if the noise exists

in a pre-recorded tape cassette. Try a few

new pre.recorded cassettes. Now, turn the
volume down and see if noise is still present.
Generally, noise produced in the amplifier

is caused by leaky AF or driver transistors.
Also, check for a poor ground on the PC board.
The noisy transistor can be isolated by sub-
stitution or removing the collector terminal
from the circuit. When the noise disappears
you have located the noisy transistor ot

stage. A popping noise can be caused by a
defective output transistor or burned resistor.

.-

Two recordings heard at the same time in- 1 0

dicate crosstalk. Excessive crosstalk and
poor frequency response are caused by either
poor erase or improper tape head alignment.
Adjust the height and azimuth screws, located
at the rear and side of the tape head, to cor-
rect. Use a cassette audio test cartridge in
making these adjustments. Before performing
these tests clean up the tape head. Connect
240, 47 or 49 bulb across the speaker leads.
Adjust the volume control so the bulb rarely
glows and then adjust the tape head height
and azimuth, |

1973 Epition
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PHORUCRREHING

ow would you like to photograph Presi-

dent Nixon in the White House? Hank
Aaron clouting one over the fence? A U.S.
Olympic track star winning a Gold Medal?
Or how about your favorite actress receiv-
ing an Academy Award? You can snap
your camera's shutter at home while focused
at your black-and-white or color television
set.

Camera and Film. You can use almost any
camera for taking black-and-white pictures
of television images. However, you’ll get
better results with an automatic or adjust-
able camera. If you have a simple camera
without exposure or distance settings, you
must use a high-speed film, such as Kodak
Tri-X Pan Film. For taking color pictures,
you should use a camera with an £/2.8 or
faster lens and a shutter that you can set at
1/8 second or slower. If you want to take
movies, you'll need a movie camera with
an /1.9 or faster lens. Check your cameras
now!

To determine the correct exposure, you
can use an automatic camera or a reflected-
light exposure meter. If you don’t have
either of these, you can set your camera
according to the Exposure Table.

TV images are quite dim compared to .
average subjects in daylight. Therefore, to
avoid using large lens openings and very
slow shutter speeds, you may want to use a
high-speed film such as Kodak Tri-X Pan
Film—ASA 400—for black-and-white prints,
or Kodak High Speed Ektachrome Film
(Daylight)—ASA 160—for color slides.

TV Set Set-Up. To obtain the best quality
in your photographs. adjust your TV set
so that the contrast of the television picture
is slightly lower than normal. Adjust the
brightness control so that both the high
light and shadow areas of the TV image
show detail. The shadows should not be light
gray or completely black. Adjust the con-
trols on a color set for a pleasing color pic-
ture on the screen.

Reflections on the face of the television
tube can ruin your photographic attempt!
To help eliminate reflections, turn off all of
the room lights. Eliminating the light in
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the room also helps make the area surround-
ing the TV image appear black in your
photographs. A black area surrounding the
TV image is usually more pleasing than a
lighter area showing part of the room or
the border around the picture tube.

Don’t use flash or flood lighting to photo-

graph television images. These light sources’

actually reduce the brightness of the TV
image, and your pictures would show a
blank television screen.

Shutter Snapping. Move in close to the
television screen with your camera. If the
minimum focusing distance for your cam-
era will allow it, move in until the TV
screen fills the picture area in your view-
finder.

If your camera is a single-lens reflex
with through-the-lens viewing, when you
look through the viewfinder you'll see ex-
actly what you'll get in your close-up pic-
tures. But if the viewfinder on your camera
is separate from the lens. it may not show
you exactly what will be included in the
picture.

Shutter Speed. Television images are
composed of 525 straight horizontal lines
called “‘scanning lines.” The image is formed
in your TV set by a moving electron beam
which scans the picture in two sections. All
the odd-numbered lines arc traced in 1/60
second to produce an image. As soon as this
cycle is completed. the picture is scanned
again in 1/60 second, this time tracing the
even-numbered lines. Therefore, it takes V4o
second to make a complete picture on the
~screen. That’s why you must use a shutter
speed of % second or slower to record at
least one complete picture cycle. Otherwise
you may get a dark band across your pho-
tograph. If your camera has a focal-plane
shutter, you should use a shutter speed of V&
second or slower to obtain uniform expos-
ure. For sharp pictures, make the exposure
when the subject on the screen is not mov-
ing. Put your camera on a tripod or other
firm support, such as a table. Books and
boxes can be used if the tables you have
are too tall. Do not tilt camera up or down
to capture picture. Rather, raise or lower
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Photographing TV

camera until picture is framed properly.

Color Pictures. Use daylight color film for
photographing TV images. Color pictures
of color television will have a somewhat
blue-green appearance because the film's
sensitivity to the TV picture is different
from the eye’s sensitivity. You can improve
color rendition in your pictures by using a
Kodak color compensating filter, CC40R
(gelatin), over your camera lens to help
bring out the reds. When you use the CC40R
filter, increase exposure by 1 stop. You can
pick up this filter from your photo dealer.

Automatic Cameras. Fill the picture arca
in the viewfinder with the TV image so that
the exposure meter in your camera “sees”
only the TV screen. If your automatic cam-
cra (with built-in exposure meter) is too far
away from the TV screen, the exposure
meter “sees” too much of the dark area
surrounding the TV image, resulting in over-
exposure on your film.

When you’re taking pictures, the low-
light indicator may appear in your camera
viewfinder. Usually you can ignore this
“warning™ and take pictures anyway. You'll
probably get satisfactory results, although
your pictures may be on the dark side.

If your automatic camera has a separate
peep hole for the light meter. you must
cover this peep hole with the CC40R filter
when the lens is so covered. If not. your
photos will be overexposed.

Adjustable Cameras. If you have an ad-
justable camera with a built-in exposure
meter, when you make the meter reading
be sure the TV screen fills the picture area
as recommended for automatic cameras. If
your camera doesn’t have a built-in meter.
you can use a separate reflected-light ex-
posure meter to determine the exposure.
Hold the meter close to the TV screen so
that it reads only the screen. Position your
mcter to read approximately equal parts of
light and dark areas of the TV picture.

For Simple Cameras. The camera settings
in the Exposure Table apply to most televi-
sion sets. However. since individual adjust-
ments of TV pictures can vary, and since
improvements are continually being made
in the picture tubes for color television, the
suggested exposures are approximate. You
may want to bracket your exposure to be
sure of getting a properly exposed picture

of an especially important subject. Take one
picture at the suggested exposure, one at 12
the exposure and another at 2 times the
suggested exposure. Remember do not use
shutter speeds higher than %o second or &
second for a camera with a focal plane
shutter.

Movie Cameras. To make good-quality
movies of television images, you would
need a special camera synchronized with the
television set to record successive picture
cycles on successive frames of movie film.
Of course this isn't practical for the amateur-

New high speed Super-8 makes color TV
movie photography a snap. You can also use
regular Kodachrome I, see how below.

movie maker. However, you can still obtain
satisfactory results with an ordinary movie
camera that has an f/1.9 or faster lens.

Operate your camera at the normal cam-
era speed of 16 or 18 frames per second.
Since your movie camera is not synchronized
with the TV picture cycle, your projected
movie will show a slightly uneven. or band-
ing, effect.

With a camera that has an /1.9 lens,
you can make recognizable, though some-
what dark movies of black-and-white and
color TV images when you use Kodachrome
IT Movie Film (Daylight); or Kodachrome
II Movie Film (Type A) with a No. 85 filter.
This filter is built into all super 8 cameras
and some 8mm cameras. When using these
films. turn up the brightness control on your
TV set for maximum brightness without\
losing too much detail. If your camera has
manually adjustable lens openings, set the
lens at its largest opening.

You can obtain brighter movies of black-
and-white images by using the Type A film
without a No. 85 filter. The black-and-white

(Continued on page 96)
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21-SECOND
CURE-ALL

By Homer L. Davidson

Nothing pleases like an AOK TV set (well, almost nothing,
let’s say), and nothing irks like a TV set on the fritz.
Thing is, TVs have a way of telling you what —if anything
—ails them with a message plain as the nose on your
face. It's the image on the picture tube that tells the
story; the problem lies in interpreting what it's trying to
say. But that's easy —our 21-Second TV Cure-all includes
21 of the most frequently encountered TV ills, tells where
the fault lies and how to go about correcting it. Let's start
with the nicest story of all—a properly displayed test
pattern on an AOK.TV set.

round, perfectly centered, and with all wedges of

] Typical TV test pattern is transmitted perfectly
equal length. Height and width have 3:4 ratio.

(Continued. overleaf)
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TV CURE-ALL

WHITE ALL OVER. OK, so your set isn't pouring
2 forth with the beautiful TV test pattern shown

on the preceding page. Let's say all you can
see is a white screen with raster lines. There may
be a tweeting sound or perhaps no sound at all comin,
from the speaker. First thing to check is the loca
oscillator tube. Next, check the first RF tube. If there's
still no picture, check the IF and first video tubes. If
you're still up the TV creek, check the IF tuner cable
between tuner and chassis; a loose or poor soldered
connection will result in no picture or an intermittent
picture on the TV screen. As a last resort, check the
AGC and second detector tube. And if yours is an older
set. check even the sound output tube. Reason is that
sets have been made where the sound tube actually
furnished voltage to the_tuner and IF stages.

RUSH, RUSH, RUSH! Here we have a TV screen
3 with no picture, snowy screen, and a loud rush-

ing sound issuing from the speaker. Switching
the tuning selector from channel to channel has no
effect whatever. And while the screen can be light-
ened or darkened, there’s still no picture or intelligible
sound. Thing to do is check the first RF amplifier tube
in the tuner {(most RF tubes are located at the rear of
the tuner). If the oscillator tube in the tuner were
defective, there would be no snow on the screen or
rushing sound in the speaker. And since we have
plenty of both in this picture, replacing the RF tube
should do it. If not, check the antenna lead-in. Assum-
ing this passes with flying colors, take a close look at
the antenna matching coils on the top of the tuner
next to the lead-in. These may be shorted or open.

LIKE A LASER BEAM. A horizontal white line on
6 the screen indicates lack of vertical sweep. First

things to check are the vertical oscillator and
vertical output tubes (dual-purpose tubes are often
found in late-mode! TV receivers). Also check adjust-
ment of vertical linearity height controls. Be sure to
first turn the brightness control down so only a faint
white line remains, however, since leaving a bright
horizontal line on the screen can easily burn a line
across the phosphor on the pic-tube face. If you're
handy with a VOM, you may want to pull the TV
chassis. This done, check voltages on the vertical
oscillator and output tubes, then give the vertical
output transformer a resistance test.

SHORT AND SQUATTY. Trouble here is plain and
7 simple: insufficient vertical sweep. Best bet for

locating culprits is to check both the vertical
output and oscillator tubes, though you might start
by checking the settings of the vertical linearity and
height controls. A shorted or vertical transformer
winding will cause the same trouble. Can't find the
vertica! output tube? Here's a quick rundown—in
consoles: 6AQ5, 6BL7, 6CG7, 6CM6, 6CM7, 6CS7, 6CW5,
6CZ5, 6CY7, 6DE7, 6DR7, 6EA7, 6EM7, 6EW7, 6FD7,
6GE7, 6GL7, 6K6GT, 6KVY8, 6S4, 6SL7, 6SN7, 6US,
12AT7, 12AU7, 12AX7, 12BH7, 12BZ7, 12B4; and in
portables: 5AQ5, 5CZ5, 5V6, 7AV7, 8CG7, 8CM7, 8CWS5,
8CS7, 10CWS, 10DE7, 10DR7, 10EM7, 10GF7, 11CY7,
13DE7, 13DR7, 13FD7, 13GF7, 15KY8.
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ALL WASHED UP. Even with the contrast control
4 wide open, the best we can get out of this one

is a light, washed-out picture. While local sta-
tions can be picked up, distant stations come in ever
so faintly or not at all. The problem is likely a weak
video or IF tube or perhaps the AGC control setting.
In the event the picture has a slight trace of snow,
check the RF tube or TV antenna. For the record,
common video tubes for AC sets are 6AC7, 6AGS5, 6AG7,
6AM8, 6AN8, 6AWS5, 6ASS, 6AUS, 6AWS, 6AZ8, 6BAS,
6BH8, 6BK5, 6BK8, 6CB6, 6CH8, 6CL6, 6CL8, 6CV8,
6CX8, 6EB8, 6GN8, 6FH8, 6HL8, 6JV8, 6K6GT, 6KVS,
6LF8, 6U8, 6V6GT, 6W6GT, 12BH7, 12BY7, 12GH7;
common video tubes in portables are 3BUS, 5AMS,
5AN8, 5AQ5, 5AS8, 5U8, 5V6, 8AUS, S8AWS, 8BASA,
8BH8, 8CX8, 8EB8, 8GNS, 8JV8, 10GNS8, 10HF8, 10JAS,
11KV8, 11LQ8, 12AT7, 12L6, 12W6, 16GK6, 25BK5.

LODKS LIKE SNOW. A snowy picture can be
5 caused by a weak RF or oscillator tube. First

step is to replace the RF tube, and, if that doesn’t
pay off, replace the cscitlator tube. Also, check the
lead-in going to the TV tuner and try rotating the
fine-tuning control to clear up the picture. If a light-
ning- or thunderstorm has been in the area, check
for a burned or open antenna coil. Some coils are
mounted on top of the tuner close to the lead-in cable;
others are mounted within the TV tuner itself. Still
another thing to check is the outside antenna for a
broken lead-in wire. Then, too, wind or rotator may
have turned the antenna in the wrong direction. And,
last but not least, the antenna may actually have
damaged elements.

TALLER THAN TALL. A distortion of the sort pic-
8 tured here would never be the case with a

properly adjusted TV set, so it's obvious that
this set's owner didn't take full advantage of the TV
test pattern shown in case No. 1. If you go in for
fun-house mirrors, you may also dig the TV equivalent.
Lacking this rather rare proclivity, you'll no doubt
want to adjust the set so it displays an image as
faithful to the original as possible. The vertical line-
arity control is your tool in this case. And while you
could try to alter its setting until heads here assumed
reasonable proportions, vou would be far better ad-
vised to make such adjustment with a test pattern.
Aiso, remember that many sets incorporate not one
but two controls affecting vertical linearity (the second
is usually termed an auxiliary control), so both must
be adjusted.
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RUNNING UPHILL. Though a picture can roil both

up and down. the site of the trouble is almost
always the same: the vertical sync section. Best
remedy is to replace both the vertical oscillator and
sync tubes (often found in the one and same envelope).
If this doesn't solve the problem, try adjusting both
the vertical height and linearity control settings. In
some TV sets. incorrect adjustment of these two con-
trols wili result in a rolling picture. Physically check
the vertical hold control for possible loose or poorly
soldered connections. Should the vertical hold control
let the picture roll in one direction only, look for a
defective resistor or capacitor in the plate circuit
of the vertical oscillator tube. And should vertical fold-
over occur onfy at the bottom of the TV screen, it's
a safe bet that the trouble is the vertical output tube.
(Continued overleaf)
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THE LINES HAVE !T. A screenful of black and

white lines can be caused by a defective hori-

zontal oscillator tube. First, check to see if
the horizontal hold control is properly set. Once it is,
check the horizontal oscillator frequency setting as
well as the AFC and sync clipper tube. Since the AFC
tube has been replaced by a dual-diode solid-state re-
ceiver in many of the newer sets, you may discover
such a unit either plugged into a socket or soldered
directly into the PC board. However, all is not lost—
you can replace the soldered job by snipping off the
three teads close to the body of the diodes, then
forming small loops in new diode rectifier leads and
soldering them to the ends of the leads you just
snipped off. Bear in mind that there are two basic
types of hookups: a series and a parallel.

TILT! A tilted picture can be caused by only
]] one thing: a loose mounting screw on the de-

flection yoke assembly. In other words, the
deflection yoke has turned on the neck of the picture
tube, which can easily happen if the mounting boit on
the deflection yoke is the least bit loose. Most older
TV sets have a wing nut at the top of the yoke assem-
bly; newer ones generally have a metal yoke band
with a Ya-in. cinch-nut tightener. In the latter case,
the metal band fits over the plastic tabs of the yoke
assembly and snugs against the neck of the picture
tube. In both instances, the procedure is exactly the
same: you first set the yoke leve! with the frame of
a picture at the top of the TV screen, then adjust
this picture into position with the vertical hold control.
You then recheck the level, and lock the yoke in place.

BOTTOMS UP! Any TV picture running sideways
] or up-and-down is sure indication that sync

trouble is at hand. Check both the horizontal
and vertical sync tubes, bearing in mind that these
tubes may be in two separate envelopes or, conversely,
snug as a bug in a rug in but a single vacuum bottle.
Can’t find the sync tubes? In consoles, the most prob-
able types are 6AL8, 6AMS8, 6AN8, 6AU6, 6AUS, 6AXS,
6HZ8, 6BE6, 6BH8, 6BU8, 6BY6, 6CG7, 6CH8, 6CS6,
6CQ8, 6CU8, 6CX8, 6EA8, 6EB8, 6GN8, 6GWS, 6GY6,
6HF8, 6JV8, 6KA8, 6LC8, 6SN7, 6U8, 12AU7, 12AX7,
12BZ7; and in portables, 3BU8, 3BY6, 3CS6, 3GS8,
4BU8, 4CS6, 4GS8, 4HS8, 5AMS8, 5ANS, 5SEA8, 5U8,
7AU7, 8AUS8, 8AWS, 8CG7, 8CN7, 8CX8, 8EB8, 8GNS,
8JV8, 8KA8, 8LC8, 9AU7, 10GN8, 10HF8, 10JA8, 11KV8,
11LQ8, 12AT7, 12AU7, 12BH7, 12SN7.

SQUEEZED AND SQUASHED. Bigger-than-life ob-
]5 jects on an advertised-in-Life TV are normally

the result of a defect in the low-voltage power
supply. In older consoles, you can suspect a rectifie:
tube of some description; in later model sets and
portables, you can expect to find a selenium rectifier
or a silicon diode in its place. Pinpointing a defective
solid-state job with a voltmeter is a pretty simple
task: with the lead between the positive terminal and
chassis ground, a half-wave rectifier should produce
a voltage of 125 to 150 VDC. And given a full-wave
job or a voltage-doubler, output should be something
on the order of 225 to 260 VDC. Should this approach
prove fruitless, you might also check for improper
setting of the tube positioning magnet on the rear of
the deflection yoke (it can also produce roughly the
same symptoms).
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CHRISTMAS S HERE! An extreme condition
12 known as the Christmas tree effect, this prob-

lem stems from a horizontal oscillator tube or
a horizontal output tube. (It generally takes the form
of a vertical white bar somewhere on the screen.}
Also worth checking are the horizontal drive and
horizontal frequency controls. First, make sure that
the horizontal drive trimmer isn't more than Y2-turn
from its tight-up position. Next, set the horizontal
hold contro! to its center-rotation position, then adjust
the horizontal frequency slug within the horizontal
oscillator coil with a plastic adjustment tool. Turn the
slug until the fine horizontal lines become wider and
then plop into a full picture (if the slug is turned too
far, the lines will slant in the opposite direction). Once
this looks satisfactory, try rotating the station selector
to see if the picture stays in view.

FOLDED GRILLE. Looking much like the dented
13 grille of a brand-spanking new chrome-plated

gas-eating chariot, this condition can result
from the very same ills that were responsible for the
problems in photo 12. The demon may be the hori-
zontal oscillator tube. Again, it may be the dual-diode
AFC rectifier, so if replacing the horizontal oscillator
tube doesn’t help, the next thing to tackle is the AFC
diodes. Should a shorted or leaky dual-diode rectifier
be the defective component, you’ll generally hear a
high-pitched whistie or peeping sound from the speak-
er. In this case, your course of action is to replace
those lousy diodes as outlined previously, turn on the
set, and search for a folded grille that hopefully will
be no more.

photographically, wiggles on a TV screen are
| ordinarily due to a 60- or 120-Hz component
in the low-voltage power supply. They normally evi-
dence themselves by causing the image to wobble
back and forth; oftentimes, there will also be one
or two dark stripes across the screen. First thing to
suspect is an electrolytic capacitor in the doubler
circuits. To remedy the situation, simply bridge a
100-uF, 450-V electrolytic capacitor across the sus-
pect. Should things improve, replace the tired and
testy old job with a brand-new one, having the exact
capacity and voltage ratings. Also worth knowing is
the fact that a defective input filter capacitor in
AC/DC portables can even result in no picture, no
sound, or no raster!

16 WIGGLE WORM. Though a trifle hard to show
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SPOTTED SCREEN. The trouble shown above
17 started with a spot the size of a pin head,
which, within two weeks, had grown to be big
as an orange. Wha hoppen? Simple! The phosphor on
the pic-tube was burning off. And the only remedy is
replacement of the pic tube itself. Thing to watch for
here, with older TVs at least, is incorrect setting of
the ion trap (newer TVs are devoid of this device). The
ion trap should always be set as close as possible to
the picture-tube pin base so as to produce the greatest
possible brightness. Sitil another way to ruin a pic
tube is to operate a set having a defective vertical
oscillator tube. As pointed out in case No. 6, the single
horizontal white line across the screen will produce
devastating destruction in short order, unless the
brightness control is turned way, way down.
(Continued overleaf)
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come on with all the speed of a turtle in Tip-

perary are probably tired as a fleet-footed floozy
after an 8000-meter race. For like all tubes, boob
tubes begin their journey to tube burying ground the
first time they're turned on. Eventually, images are
blurred and fuzzy, even though brightness and con-
trast controls are wide open; closeups of faces reveal
extreme white and blotchy areas even though such
blemishes aren't present in the flesh. Tube brighteners
or a special process called charging can stave off the
inevitable for a time, but stalling for time is only
delaying the inevitable. Best bet is to do the thing
you'll eventually have to do—replace the picture tube.

]8 BLURRY, FUZZY, AND GIM. TV pic tubes that

ROAR! ROAR! ROAR! Though images of this sort
] make for anything but pleasurable viewing,

there's really little you can do to relieve the
situation. The particular form of TV interference (TVI)
shown here was caused by a defective power trans-
former somewhere on the same power line; roughly
half the picture is covered with dots and dashes, and
there is a good deal of picture tearing. Since there
are so many causes of TVI—police radio, CB equip-
ment, hams, even radio-TV stations—pinpointing the
cuiprit may take some time. Installing a TVI trap in
series with the antenna lead-in sometimes helps. And
anything you can do to increase signal strength at the
receiver itself is also worth trying. Among the various
steps in this direction are installing a narrow-band
(yagi) antenna; raising the antenna in height; and using
shielded lead-in cable between antenna and TV set.

STRING OF ROPE. A vertical weaving line down
20 the TV screen is generally evidence of Bark-

hausen, snivets, or RF oscillation (Barkhausen
and snivet lines predominate on VHF channels). First
step is to replace the horizontal output tube, which,
though it may check out OK in a tube tester, may still
be oscillating and causing interference. In many cases,
this same type of oscillation will become more pro-
nounced on weak or distant stations, Dressing the
antenna leads away from the high-voltage cage should
help. Should there be a white vertical line present
on the screen, the horizontal drive control should be
backed off until the line disappears. In extreme con-
ditions. it may also be necessary to replace the
horizontal output and oscillator tubes.

TEST PATTERNS, AGAIN! Having examined case
2] after case of typical TV ills, we're back again

to the faithful test pattern. The reason is easy
to explain: nothing else tells you half as much about
a TV set's performance—good or bad. When you come
right down to it, there are dozens of TV test patterns,
since each station transmits its own particular version
(the one shown in case No. 1 is that transmitted by
New York’s WCBS-TV; the one above is that produced
by the B&K Television Analyst). But regardiess of
which pattern you have at your disposal, you can use
it to determine whether your set is properly adjusted
for aspect ratio, linearity, and contrast; and how it
stacks up in terms of line ceunt, line resolution, and
low-frequency phase shift. In shert, TV happiness is
a properly displayed test pattern!
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By Homer L. Davidson

Forget about masts, guy
—a rooftop TV antenna
require less money,

wires, and dizzying heights
will take less time,
and give plenty of zonk!

Do you really want to climb
Mount Everest to get good TV
reception? Are you waiting for the
moment when your mast gets the
shakes and comes toppling down
during a storm that was never sup-
posed to show up?

If vou get the wim-wams think-
ing about all the complications that
might come up when ecrecting a
mile-high TV antenna—or if
you've already been through the
mill—this guide to erecting a roof-
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top antenna should give you cour-
age. Actually. it's not as bad as it
first seems. If you're willing to sac-
rifice some height to gain a goof-
proof installation, not only will you
slcep better at night and fecl bet-
ter in your pocket. but your neigh-
bors will appreciate a good job.

We've come up  with some
groovy photos that show a young
fella going about his work. As you
can see. he’s got a sturdy roof
(good shingles and joists). a few
tools, and the roof mounting an-
tenna. That's it.

With screwdriver.  pliers. and
crescent wrench in hand. all vou
do is select the right tower for your
particular receiving area. This de-
pends on the kind of signals vou
wish to receive (uhf. vhf. M.
etc.). distance from the transmit-
ter. and the obstructions in bhe-
tween. Your local TV shop will
probably give you some advice on
just what you neced.

Here To Stay. A rooftop tower
has many advantages over a muast.
It's easier to install. it has a much
better appearance. it’s more secure.
and you climinate vibrating guy
wires that run endlessly from the

(Turn to page 34)
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PREPARE FOR

A WHOLE NEW GAREER IN
HOME ENTERTAINMENT
ELECTRONIGS

VI N

...AS YOU BUILD YOURSELF A
BELL & HOWELL SOLID STAIE
GOLOR TV!

Detach, fill out and mail postage-free card today!
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A complete at-home
learning programin
home entertainment
electronics!

Start preparing now for a new career—
with this complete, learn-at-home pro-
gram in home entertainment electronics
prepared for you by skilled instructors.
Our Bell & Howell Schools representative
is ready to bring you all the facts you need.
Mail the card now.

Work on this exciting “hands on™ project
integrated into your learn-at-home program!
As part of your complete etectronics educa-
tion, you build and keep a Bell & Howell
solid state color television set. This impor- &£
tant project gives you valuable “hands
on” experience with solid state cir-
cuitry—the kind of practical experi-
ence you'll need to build a successful
career.

Attend special “‘help sessions’...talk to your
instructors in person!

If you'd like some personal advice at any point in
your program, you can arrange to attend a special
“help session” and talk over special problems
with a qualified Bell & Howell Schools instructor.

Master the most up-to-date

solid-state circuitry

As color TV moves more and more in the direction
of total solid-state circuitry, you'll be thoroughly
familiar with the most advanced “trouble-shoot-
ing" techniques for these sophisticated circuits.

Fix stereo systems...FM-AM radios...
phonographs.. . . tape recorders

The thorough knowledge of electronics you gain
from completing this course and building your
own color TV set will be enough to service almost
any type of home entertainment electronic device
—even some that aren’t on the market yet!

Earn extra part time income —

or start a business of your own!

The skills you acquire through this unique pro-
gram can help you earn extra money—or start a
business of your own in color TV servicing. We've
helped thousands of people start new careers or
businesses of their own in electronics.

Exclusive Electro-Lab® —yours to keep!

To make sure you get practical experience with
instruments used daily by professionals, we've in-
tegrated into your program three precision instru-
ments you assemble yourself and keep: a Design
Console, an Oscilloscope and a Transistorized
Meter. (See details at right.)

Mail postage-free card today!

25-inch
picture
{measured
diagonally)

s Bell & Howell Solid State Color TV. Ultra-
rectangular tube . . . 25-inch picture measured di-
agonally . . . full 315 sq. inch viewing area. Solid
state modular circuitry . . . 4 advanced IC's . . .
100 transistors . . . 72 diodes . . . individual plug-in
circuit boards. Special UHF/VHF tuning features
... built-in self-service components.

s Design Console Use this to rapidly “bread-
board” circuits without soldering. Equipped with
built-in power supply . . . test light . . . speaker. . .
patented plug-in modular connectors.

s Oscilloscope Portable 5-inch wide-band oscil-
loscope offers bright, sharp screen images . . .
calibrated for peak-to-peak voltage and time
measurements . . . 3-way jacks for leads, plugs,
wires.

® Transistorized Meter Combines most desired
features of vacuum-tube voltmeter and quality
multimeter. Registers current, voltage and re-
sistance measurements on a large, easily-read
dial. Features sensitive, 4-inch, jewel bearing
d’Arsonval meter movement.

If card has been removed, write: 352R
An Electronics Home Siudy School
OeVRY INSTITUTE OF TECHNOLDGY

¥ BEL e HOWELL SCHOOLS

4141 Baimont, Chicago. Ilinots 60641

Detach, fill out and
mail postage-free
card today!
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TV Tower

(Continued from page 31)

mast to your house. Very few rooftop an-
tennas blow over during severc storms, so
they prevent additional damage to your roof.
Should the boom or any of the elements be
damaged they can be reached with no
trouble at all.

Only a few holes are needed to install the
tower on your roof. Before you get started,
check and make sure that your antenna will
be no higher than other installations in your
neighborhood. 1f necessary. check the local
city ordinance for TV antenna installations.
Some cities have very exact requirements and
even a permit fee. Better to be safe now
than sorry later.

Smali TV towers come in lengths of 18,
30, and 36 in., as well as 5- and 10-ft.
lengths. While they are sturdy and cost little,
a tower mounted on a |%2- to 2-story home
should provide adequate reception even in a
fringe area. If you’re really out in the cold,
a hi-gain Yagi-type antenna will help to put
you in the ball park.

Selecting a Sight. Once on the roof,
select a likely spot for a three-legged tower.
We'll help you out by recommending dead
center on the roof peak (you get a ground-
plane effect this way that will reduce local
RF interference somewhat); just count the
total number of shingles and divide by two
to reach Ground Zero. Mounting the anten-
na to one side of the roof is possible, but less
effective.

Make sure you're clear of tree limbs, etc.,
and in the line of sight of some TV stations.
At all cost. keep away from power lines of
any description.

In extreme fringe areas you can mount the
tower on the highest part of your roof. But
if you've got more than 10 ft. of antenna
skyward (extending above the tower), it will
have to be guyed properly. Under normal
circumstances. however. guy wires shouldn’t
be necessary. A good rule of thumb is: a
5-ft. mast extended out of a 30- to 36-in. tow-
er: a 10-ft. mast extended out of a 5- to 10-ft.
tower.

If youre mounting the tower on a flat
surface (with no peak). simply center it by
using the roof corners as a guide. A friend
can hold the boom at the approximate dead
center while you take sightings from alternate
corners.

Mounting Boom. Before securing the

three-legged tower, check that all three legs
are located over a roof joist (i.e., supporting
beam). The towers have adjustable legs so
this is possible. You can locate the joist by
taking a hammer and tapping lightly over the
surface of the roof. The first solid thump in-
dicates you’ve got a beam where you need it.

Temporarily place the legs of the tower
on the corresponding joists, Place the two
adjoining legs (i.e., the two that form the
base of the triangle) in the direction where
winds are excessive. It’s usually north winds
or northwesterlies that cause most problems,
but it pays to make sure for your particular
area.

Level the tower before securing (lagging)
it to the joists. A carpenter’s level will prove
to be a worthwhile investment, but should
one be lacking, place the boom on the tower
anyway and sight it against house outlines
and other reference points. When using a
level, level the tower in two opposite direc-
tions with the boom installed.

Now you can secure the legs to the joists
using the supplied screws. Be sure to place
at least two screws in the base of each sup-
porting leg. If they don’t go directly into the
joist you will have to sound out the joist’s
location again. Probably a shift of Y4 in. is
all that will be needed. Make sure that all
screws are flush with the roof surface and as
tight as possible.

Antenna Up and Away. Remove the
antenna from the packing carton and prepare
it for mounting. Most TV antennas can be
unfolded in a second and the antenna rods
will lock into position. Simply push or puli
the elements into the correct configuration
and clip them into place. You'll find it easier
to assemble the antenna on the roof, but take
care not to damage shingles while you’re
working. Wherever you work, leave plenty
of space for the job.

To connect the 300-ohm lead-in wire to
the assembled antenna, use either small eye-
let connectors or form an eyelet with the
bare wire. Place the lead under a lock wash-
er, tighten the connection, and place some
electrical tape over the antenna terminals.
This will insulate the antenna connections
from erosion due to wind and moisture.

If the antenna has a fairly long boom, two
brace supports should be used to support it.
Place a standoff on the front support brace
while the antenna is still being prepared for
mounting.

Two Types. In this installation a uhf
bow-tie antenna will be mounted below the

Rapio-TV Repalr
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Before securing tower to roof, place TV mast
in position so that tower can be properly
leveled (see photo on previous page). Once
antenna has been installed, final leveling
can be achieved with small set screws on
support braces. At least two screws should
be used to secure legs to joist. Carefully
remove vhf antenna from carton, fold out
all elements, check their configuration, and
then lock them into place. Hook up lead-in
cable to antenna, and with cable in place,
mount a standoff on one arm brace to hold
it in position. Now that antenna lead-in

is installed, mount antenna to 5 or 10 f1.
mast. Tighten all bolts and pull up brace
supports so that antenna will be level.
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TV Anfenna

all-channel vhf boom. Since the latter is the
basic unit it is mounted first. Remember—
many antennas combine ¢lements for both
uhf” and vhf reception. so vou'll only need
the bow-tie (or equivalent) if vou're in a
fringe arca or the uhf signals are not in the
same plane with the vhf signals,

Choose the correct length of mast to in-
stall in the tower. This will depend on re-
ception requirements (also. check rule of
thumb already mentioned for tower meas-
urements). Most likely it will be cither a 5-
or 10-ft. picce. Bolt the antennu to the mast.
level the bay. and tighten the mounting bolts,
Pull up the brace supports so the antenna
is ina level line and snug up the U™ bolts
on the brace. Try not to flatten out any of
the aluminum pipe.

Once vou've lowered the mast into the
tower, you c¢an raisc or lower it to get best
reception. Rotate it so that the smallest ele-
ments on the boom are pointing toward de-
sired stations: in fringe areas this may simply
mean snow-free reception.

Some receiving areas require a uhf trans-
lator antenna. This is usually a bow-tie hav-
ing several V" elements and a reflecting
screen. Gain is sometimes as high as 12 dB
at distances up to 50 miles. If a translator
antenna isn't required (as mentioned be-
fore). you can forget about the next steps.

Unfold the uhf antenna’s mounting cle-
ments and bolt them into place. Connect
the polyethylene lead-in cable to the antenna
terminals and feed it through stundoffs down
the front of the antenna (or back through
the screen). Now mount the bow-tie on the
mast with two clamps just below the vhf
boom. Point the bows toward the station
you want; refiector remains flush behind them.

Leading Question. The lead-in cables
for both antennas are fed down the mast
and tower by way of standoffs (one for
each lead). Bring the cables down one leg
of the tower. pull them tight, and rotate the
twin fead until you have a spiral that's taut
so it won't flap in the wind. Crimp the in-
sulating washers in the standofls to hold the
spiral in place. If you've got coax. however,
you can tape it to the mast (sce section on
rotators).

Check to see at what point your leads will
come off the roof and start down to the set.
Position two screw standoffs here. fasten

down the two leads. and pull them tight.
Keep on making a taut spiral with the twin
lead as before.

Going across the roof, place a screw stand-
off every 4 ft. and keep the two leads taut
as they are inserted. This should make for
a neat installation.

Once the tower legs, screw standoffs, etc.,
are in placg; wse plastic rool cement to cover
up all the serews for a weather-proof instal-
lation. Smear the stuff over any metal part
that penetrates the roof’s surface.

The antenna lcads should now be brought
down the side of the house. Place two screw
standofls just under the roof overhang and
two more standofls at the bottom where the
leads will be fed into the house proper
(through a window or the siding). Again,
the leads should be taut, with more standoffs
added wherever necessary. Trv to keep the
cables away from metal rain spouts. power
lines, or other obstructions.

Rotating the Beam. If an antenna ro-
tator is added to vour installation it should
be mounted before the vhl boom. Place the
mast into the tower brace supports and
mount the assembled rotator to this piece of
pipe. If you use a 10-ft. tower, place the ro-
tator on the tower mast as opposed to the
antenna mast. This way it’s easier to lower
the vhf boom into the rotator assembly.

Connect the 4-, 5-. or 8-wire cable to the
rotator. Make a note of the correct termi-
nals for both ends of the cable. Terminal
I on a flat 4- or S-wire cable will be siiver
so start with it. Connect each wire to the
rotator and tape the cuble to the mounting
bracket. The rotator’s cable can be brought
down either by taping it to the mast or using
more standofls,

Be sure to leave a 1%2- to 2-ft. loop in
vour antenna leads where they run past the
rotator. This permits the antenna to (urn a
full 360 degrees without binding or puiling
the leads out of position, Use a standoff
above and below the rotator to hold the loop
in position. These standofts should be in po-
sition before you tape the rotator cable to
the mast. This way vou won't pierce these
wires with one of the standoffs: this could
ground the rotator’s cable,

Check the correct direction for the rota-
tor before leaving the antenna in one posi-
tion. Rotator mechanisms have either a north
or south starting position. When the antenna
is in its correct starting position, bolt it into
place. See if the antenna loop is free so it
will rotate through a full 360 degrees. ®

Rapio-TV REPAIR
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Remove uhf antenna from carton (if
needed—see text) and fold out all
elements. Remember, if you're going to
install a rotator it should be mounted
before either the vhf or ubt arrays are
bolted o tower's boom. Mount uhf
antenna below vht array and point bow
ties towards desired TV stations. Now
bring two lead-in cables down mast along
one leg of tower. Standoffs should be
used to keep leads in position. Loop

of 114 to 2 1. is necessary to allow
rotator to turn full 360 degrees. If

you have no rotator, leads may be taut.
Use plastic cement to cover all metal
surfaces that penetrate roof's surface.
At left, both antenna arrays have been
mounted on boom and pointed towards
major TY stations in area. Final leveling
adjustment can now be made.
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5creaming sirens and tires tear down the
street with skinner lights flashing red. Dark
red hulks rumble past your home to a confiagra-
tion elsewhere. Lucky? You bet your are if you

didn't give your television receiver the care
and protection it needs and deserves. Ambu-
. lances can give you the same scare action as
they whiz by, but they are painted white.
No matter what the color, keep these emer-
gency vehicles away from your door by follow-
ing the safety points and tips that'll keep your
TV set safe and operable.
lF Location and Protection
® Never place your TV set on an unstable TV

cart or stand. Should it fall, pull out the power

, plug at once and call your TV service techni-
cian. Do not move the set!
® Your TV set has slots in the cabinet for ven-
tilation purposes, to provide adequate convec-
tion cooling to prevent overheating. Don't
cover these slots with cloth, plastic or any other
: material.

by Jackson Kay ® Never block the bottom ventilation slots of
a portable TV set by placing it on a bed, sofa,
plush rug, towel, etc.

® Never place your TV set near or on a radi-
ator, heat register, oven, dishwasher, toaster or
any appliance that gives off heat.

® Avoid exposing the TV set to rain or extreme
moisture as this may result in a fire or shock
hazard. Never operate a TV set if liquid has
spilled into it. Have your TV service technician
check out the set before you turn the power on.
® When installing an outside antenna, use a
lightning arrester which is U. L. listed.

® fFor added protection during a lightening
storm, and when the set is to be left unattended
for a long period of time, unplug it. Old man
weather can zap your house and TV set with
lightning or cause extreme power line surges.
Either action will cause damage to your set and
possibly start a fire.

Operation and Service

" Everyone is a TV set repair expert simply be-
cause they own one. Yet everyone has an ap-
pendix, but how many friends would you trust
to remove yours? Here is some advice on how
to operate and service your TV set and stay alive
to enjoy it.

® Some sets are equipped with a polarized AC
line plug—one blade is wider than the other.
This polarized plug will fit into a power outlet
only one way. If you have trouble fitting it into
a power outlet or require a special polarized
extension cord, contact the TV dealer who sold
you the set.

® TV sets equipped with a polarized plug or
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to defeat the safety purpose of the specialized

plug. Do not replace these plugs with standard Q — /\}&i ?\S f;

three-prong plug should not be tampered with \ 0

two-prong plugs—you’ll cause a severe shock
bazard in many cases.

® Do not remove the back cover of the TV set
as this will expose you to very high voltages. P o /
Voltages above 100, 200, 300, even 400 volts o 7
are common, not to mention picture tube volt-
ages over 20,000 volts. Remember, 100 volts

or more can kill, if not burn or seriously in-
jure your body!

® Never push or poke objects into the TV set 6

through cabinet slots, as it is possible to con-
tact dangerous voltages or short circuits.

® Be sure the TV receiver is turned off before
you clean the face of the picture tube. Do not
use water or excessive liquids. Do not use scour-
ing powders packaged for sinks—they may
scratch the tube.

® Adjust only those controls on the back of the
set that are covered in the operating instruc-
tions. Mess with anything else and your TV serv-
ice technician will present you with a larger bill.
® Do not defeat the fuse or circuit breaker by
jumping the circuit. When replacing fuses be
sure to use the exact replacement.

® Turn the set “‘off'” when it is not being
viewed. This procedure will increase the set's
useful life.

Call the Service Technician Now!

® There will be a time when your television
receiver needs the expert servicing of a tech-
nician. You will know this is a certainty when
you're unable to restore normal operation by
adjusting the user's controls. When this hap-
pens, call your TV service technician.

® It is normal for some TV sets to make pop-
ping or snapping sounds, particularly when
being switched on or off. If sounds are frequent,
call your service technician.

® Always request your service technician ver-
ify that the replacements have the same safety
characteristics as the original part.

® Never add, or permit a technician to add
extension speakers, or jacks for record players
or tape recorders to a TV set that has not been
designed for this purpose. Such additions may
result in an electrical shock hazard.

Safety First

One good guide by which you should govern
yourself when puttering about an apparently
defective TV set, is not to perform any adjust-
ment, poking, prying, snooping cleaning, etc..
that you would not permit a six-year-old child
do. After all, why is a child's life dearer than
yours when TV service technicians are available
to do the task efficiently and safely? ]
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8 STEPS TO CAR

UNCLE SAM is spending millions to place men on the moon (rumor has it, in fact,
that Rosemary’s baby is scheduled for a moon landing, though nobody’s saying
just when). No one’s denying that the Apollo missions are expensive and guite com-
plicated electronically. Auto tape player repairs are expensive too, though unlike
Apollo missions they needn’t be—not if you fix your own.

In the Eight Steps you're about to see, you'll find meat enough to move you well
along the way toward truly enjoyable music on the move. Only a few hand tools will be

f TAPE
HEAD

MICROSWITCH

'World Radio Histo

1 Keep your eyes open as well as
your mind when you remove the
car tape player from under your dash,
to the time you remove the chassis cov-
ers on your workbench. Very often a
loose connection or screw can be fixed
putting the player in tip top playing
form. Once the covers are off, do some
eyeball poking to turn up the trouble.
Remember, .most stereo tape player
troubles are mechanical, Stop, think
and try to isolate the trouble quickly
before digging any deeper. And be sure
not to misplace any hardware.

Rap10-TV REPAIR



TAPE

. MICRO-SWITCH

CAPSTAN

TAPE HEAD

2 The most common trouble with auto tape ma-
chines is excessive dirt and dust. To ensure
crisp tape reproduction, keep that tape head clean.
A handy gadget to own is a tape head cleaning
cartridge. At least once a week insert the cartridge
to clean the head. At least once a year, or when-
ever playback reproduction is not up to par, do a
thorough cleaning job. Clean tape head and tape
guides with tape cleaning fluid. Apply fluid with a
Q-tip. Denatured alcoho! can be used. Also, remove
tape oxide dust from head and motor capstan drive.
Poke around and clean it all up. However. be sure
not to throw any tape guides out of position.

by Homer L. Davidson

TAPE PLAYER REPAIR

needed for most repairs. Just remember to use a pencil-type soldering iron when work-
ing in solid-state circuit boards, and don’t forget that adage about fools rushing in
where angels wouldn't be caught dead. Takeyour time, take things easy, and think! If
you have a signal tracer, VIVM, and/or transistor tester around the shop, by all means
drag 'em out and put 'em to work—if you can find work for them. But since most tape
player troubles are mechanical in nature, the bulk of the problem rests with you.
Ready to take the time to stop, think, and try to isolate that trouble? Then read on.

3 In many cases, dirt and grease will collect
on the motor drive pulley and nearby metal
parts. Simply remove all dirt and grease with de-
natured alcohol. Also, check that capstan flywheel
and clean it if necessary. A bright slick-looking
flywheel indicates slippage between the drive belt
and flywheel. Clean thoroughly. If at all possible,
try to find a replacement drive belt. You may have
to write to the manufacturer. Power output tran-
sistors are installed with hardware that can loosen,
causing poor electrical connection. Also, if not
seated tightly on their heatsink surface, the power
output transistors can overheat and destroy them-
selves. Be sure they are secured in their sockets.

1973 Epition
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TAPE PLAYER REPAIR

4 Excessive tape oxide dust within the flywheel
hearing will cause slow and erratic tape speeds.
Most capstan flywheels can be removed by pulling
out a smail keeper pin at the bottom bearing as-
semby. Now it will be easy to clean all bearing
parts ard surfaces nearby. Put a drop of oil into
both bearings and re-assemble. Let the tape player
run for a few minutes on the test bench and check
for any oil that may work on the flywheel drive sur-
face. Over lubrication may undo any good achieved.

Does the tape refuse to change to another

cha nel? Or perhaps, the solenoid is working
and the channel indicator does not move? To find
out wiat's up, connect power to the unit and listen
to determine whether the solenoid is operating or
not. A channel change can easily be heard while
watching the ratchet. Determine whether the ratchet
is turning over a small cam that lifts and lowers
the tape head. Eyeballing it here will pin point
simple mechanical problems that you can adjust to

normal operation order. If the

solenoid does not operate, it may
SHIELDED TAPE HEAD be shorted out or have an open
CABLES ADJ SCREWS coil—call your VOM into action. If

your playback is erratic or dead,
HEIGHT AZIMUTH check the shielded cables to the

Yoid tape head. They can cause lots of

: trouble. If inspection does not
pinpoint the cause of the trouble,
you’ll need the services of a signal
tracer or injector. Be sure the
volume control is set wide open.
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6 In case the stereo tape player will not manually

change channels, suspect a dirty or broken MANUAL
manual change switch. Momentarily short the two SELECTOR SHAFT
contacts at the back of the change switch. If the \

solenoid is operating, the tape head will change
positions. If not, trace out the wiring and look for
a cold solder joint or break. If the switch is foose,
it will promote frayed and broken wires. Try to de-
termine cause of failure to prevent its recurrence.

7 Generally, when the tape becomes wound up
' into the capstan drive assembly, suspect a
rough capstan drive or a poor cartridge. Do not
allow the machine to run when jammed with tape.
The motor will overheat. In this particular model,
the motor protection resistor in series with the
power supply burned out and was replaced. Most
values are low—like 2.2 ohms. However, check the
unit’s schematic diagram to determine correct value
and wattage. Of course, overheated motors often
become defective and replacement is mandatory.

Before clamping the lid on a stereo tape play-

er, give it a good bench preventative main-
tenance checkup. First, demagnetize the tape head.
There are several inexpensive demagnetizers on
the market. Second, use a test tape and check both
amplifier channels and speakers for proper function-
ing. if you have the know how and manufacturer
specs, check and align the tape head in azimuth and
height. Next, install the machine under your dash,
make power and speaker connections, snap in a tape
cartridge. Now sit back and enjoy good stereo. B
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THOSE

MINOR

TAPE
TROUBLES

. . . and what you
can do about them

By HOMER L. DAVIDSON

Oil has caused more tape troubles than it M Ben Franklin wasn’t thinking of tape-re-
has cured, though it can be a godsend if used corder repair when he observed that “a pen-
sparingly. But oil mechanical parts only. ny saved is a penny earned,” but the fact is
that you can cut service calls by making
minor recorder repairs yourself. Our photos
present a rogue’s gallery of common tape-
recorder ills, with the suggested remedy in-
dicated in each case. A quick perusal will
no doubt reveal what you have long sus-
pected—that the answer to your tape trou-
bles lies right in your own two hands. a

:
pei

Speaker is often responsible for distorted
sound, particularly if finger pressed against
cone corrects trouble. Remedy is new speaker.

Batteries (if used) should be replaced often Tubes or transistors are chief reason for
and removed whenever recorder is stored. loss of record/play functions. Audio gen-
Knife here points to corroded terminals. erator should quickly pinpoint defective one.
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Capstan flywheel, if oily, can result in slip-
page, as can hardened rubber drive assem.
bly. Remedies: clean flywheel, replace drive

! > A0

Drive belt may be culprit in recorder with Tape guides and levers can slow tape, even
too-slow tape speed. Clean belt with fluid; stop recorder if bent or otherwise dam-
be certain idler pulley(s) are well oiled. aged. To fix, check and correct tape path.

Record/play head holds key to proper operation of any recorder and can be source of weak,
noisy, or distorted recordings. Use Q-tip moistened in head cleaner to remove dirt; use de-
magnetizer to remove residual magnetism and place head in neutral state. (Turn page.’
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TROUBLES

Continued

Rubber pressure roller can
result in uneven tape mo-
tion, particularly if badly
worn (as is roller being
held by hand in photo).
Since a worn roller can-
not be repaired, an exact
replacement must be se-
cured from either the
manufacturer or his agent.

Mike cord can be explanation for intermit- Rewind drive wheel can prevent proper op-
tent recording, and mike can go completely eration during rewind function if it is
dead if one or more wires in cable are bro- bent or otherwise defective. In portable
ken. New cord or mike will solve problem. units, batteries can also be to blame.
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Tape itself holds clue to many a minor trouble. Dull side of tape must face heads
if recorder is to function properly; tape must be fully erased if recording is to be
clean and unblemished (virgin or bulk-erased tape being the best bet for good recordings).
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Saveabuck ..

by building
the...

CTS FUTURA V

SPEAKER SYSTEM

|

i

It's a sure bet for console sound

Do you look at your pip-squeak sound
system and vicariously substitute an ultimate
supersound layout you've been planning for
years? And whenever your buddy takes the
plunge and comes up with a new stereo
console, do you drool?

Keep cool, friend. With a reasonably good
hi-fi stereo amplifier you can update your
speaker system to sound as good as those
speakers in his multi-$ console. Here’s how.

A manufacturer of literally millions of
custom-design loudspeakers—who until now
dealt with manufacturers only—offers seven
speakers from its line for home construc-
tion through mail order. The company, CTS,
has supplied its speakers to every major
home equipment manufacturer in the U.S.
Now CTS offers both the speakers and ap-
plicable crossover components for use in a
do-it-yourself enclosure.

The Futura V system includes hardware
needed for a complete high quality speaker

1973 Epition

except for the cabinet. Priced at $63.91 it
includes a 12 in. woofer. 42 in. honker
(midrange) and 3 in. tweeter. Also included
are three coils and three condensers for the
crossover network, and two level controls
—one for the honker and one for the tweet-
er.

Basically. the builder does what we all
did back in the carly days of hi-fi. he uses
component hardware with an enclosure built
and finished to his own specifications. If the
wife wants a Mediterranean, or even Ro-
man finishing, there's no hassle; you sim-
ply add the necessary cabinet trim and stain
or paint lacquer. If you don’t feel like pay-
ing for finishing material because the speak-
er will be used in the shop or playroom.
simply leave the cabinet au naturel. Unlike
complete factory assembled specaker systems
you don’t have to pay for finishing if you
don’t need it.

Woofed Sound Spreads. The photographs
show a typical unfinished enclosure assem-
bled with the Futura V components. As usu-
al, the woofer is mounted near the bottom
of the cabinet: it has no directional char-
acteristics so its position is really unimpor-
tant. But if placed necar the top, the center
of gravity would be much too high for good
cabinet stability—it would easily be tipped
over.

The midrange honker is positioned above
the woofer, and the tweeter is located near

(Continued on page 93)

Three way crossover has full control over
high and midrange speakers. Mount cross-
over components on rear panel for strength.
Circle No. 46 on page 13 or 91 for info.
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CB FIX-IT SPECIAL

STEPY
10
WALKIE-TALKIE
REPAIR

by Homer L. Davidson

on’t give up on that sick walkie-talkie!

You can fix it yourself by following
our 11 steps to CB walkie-talkie repair.
You don’t have to be a CB expert nor an
expert technician to make minor repairs.
Most troubles are simple and easy to lo-
cate. Only a few hand tools are needed,
and five will get you ten they're in your
workshop now! Have a little patience and
proceed with our step-by-step guide. Re-
member, most CB troubles are easy to
repair. it's finding the trouble that takes
knowledge, and this we offer you in steps.

1 Check those small dry cells first! If you don't
have a battery tester, check voltage with the
“talk” button depressed. If one or more dry cells
are low, replace all. Be sure dry cell contact sur-
faces are shiny bright or else you lose voits.

4 If you can't turn your walkie-talkie on and
the batteries are good, then you got switch
trouble. The on-off switches in most portables
are flimsy and break easily. Use an alligator clip
across the switch connections—if this works, a
new switch is needed.

5 If your unit will not go on the air, then it's
time to push, poke, and pull to detect loose
components, snapped wires, etc. Poor or mar-
ginal connections are responsible for most trans-
mitter problems. Better go back to Step 2 and do
some careful inspecting and soldering.
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2 One big headache common to battery equipment -is
loose battery leads. Use a small-tip, low-wattage
solder iron while making repairs. Apply enough heat to
make a good solder joint and stop. Nose around for other
foose connections or cold solder joints in the printed
circuit board. Check switch connections, too!

7 One good way to get rid
of bugs is to spray them
dead with electronic Raid.
Push-to-talk switches cause
a ot of trouble because of
dirty contacts. It's not the
switch’s fault. The unit's low
cost prevents use of hermeti-
cally-sealed switches, so dirt
and dust will louse up the
contacts. Use one of the many
contact cleaners currently on
the market place. A short
spray and a dozen switch
pushes should clean up any
trouble in your rig.

1973 Eprtion

3 Walkie-talkie antennas usually break with time
because of the abuse they take. Don't toss
out the unit because its sky hook snapped. Multi-
section antennas are available at most parts
suppliers and can be installed in your unit. Be
sure to select an antenna that comes close in
length to the original. A longer antenna does not
mean better reception or more signal out—it may
mean poorer operation because of detuning.

6 No reception? In super-
het models this means
trouble in unit’s front end as
a rule. Check antenna coil for
broken leads or loose connec-
tions. Travel from antenna to
audio section touching tran-
sistor leads as you go. As
soon as buzz comes from
speaker, you know trouble is
in previous transistor stage.
Check for physical defects
and damage before yanking
out any transistors.

(Turn page)
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Let's face it. you drop a walkie-talkie and you

have to pay the price. In this case it means
removing the printed circuit board and patching
it up if necessary not to mention the epoxy work
needed on the case.

11 If the first ten steps
do not get your
walkie-talkie on the air,
you're in for some dog work.
Most rigs come supplied
with schematic diagrams—
use them to pinpoint trou-
bles. Make resistance meas-

The sound from walkie-talkies is never hi-fi,

but it can get worse with time because dirt,
dust, humidity, and what-not tear, jam, warp,
etc., the speaker cone. A quick test is to listen
to the receiver at low volume—if it stili sounds
bad, it's time for a new speaker. Most jobs are
8-10 ohm units available from electronic supply
houses. Pick a PM speaker replacement with
the exact dimensions as the original.

10 If your receiver looks like it was sal-
vaged from a vacuum cleaner bag, it's
due for a thorough cleaning. Here's where
old-fashioned G) spit and polish will pay off.
Use Q-tips and water-color brushes to wipe
and brush away the gook. You'll be surprised
at the defects that can be uncovered this way.

urements and  continuity
checks. Use the lowest
scale setting when pos-
sible and likewise for voltage
checks. If a transistor tester
is available. check each tran-
sistor. It's a good idea
to compare measurements
against your other unit if
vou own a pair. It's up to
you now, we ran out of space.




W if your chiid’s phonograph has given up
the ghost for what you insist has to be the
last time, think again. For a kiddie phono
is so simple a gadget it's bound to have nine
lives (perhaps even ninety-nine) before it
ends in the trash can. And whether due
for its ninth or its ninety-ninth life, any
kiddie phono requires a minimum of skill to
return to working order.

One of the reasons kiddie phonos are such
a breeze to repair stems from the fact that
there is really very little that can go wrong.
Basically, any kiddie phono consists of a

1973 EpitioN
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Motor and turntable, a pickup and cartridge,
an ampliﬁerlind speaker—plus a cabinet to
house the lot* And aside from a broken cab-
inet, most repairs to kiddie phonos center
around one of these three basic areas. In
other words, it's either the motor and turn-
table, the pickup and cartridge, or the ampli-
fier and speaker that the due for your serv-
icing attention.

Unless the motor has conked out com-
pletely—in which case the entire assembly
should be replaced. a general cleanup will
probably put things back in the AOK cate-

Kiddie phonos vary
widely in general
mechanical layout
and construction,
but this General
Electric player

is not unlike

several other brands
that have been on
the market at one
time or another.
Disassembling this
unit required unplug-
ging line cord from
socket at rear, then
removing series of
Phillips-head screws
with a screwdriver.

'World Radio Histo
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Cartridge and tone arm easily fall prey to in-
jury (note absence of tone-arm base in player
above). Needle should almost always be re-
newed with exact replacement, as should both
tone arm and cartridge, if condition warrants.

gory. This can easily be accomplished by
removing the pin or E-ring from the turn-
table, carefully pulling the turntable from
the spindle, then cleaning the underside of
the turntable as well as the motor shaft and
idler assembly with a suitable solvent—a
small bottle of GC carbon tetrachloride being
a good choice. Use the cleaner sparingly
on rubber parts, and be certain to clean the
rim of the turntable thoroughly (see photo
at top of facing page).

A new needle (now generally referred to
as a stylus) should put the arm-and-cartridge

After carefully
noting wiring of
teads running into
amplifier from
cartridge, leads
were unsoldered,
then single hex nut
was unscrewed to
permit removal of
tone-arm assembly.
Since new tone arm
was virtual dupli-
cate of damaged
unit, fitting it in
place called for
little more than

a reversal of
disassembly procedure.

Amplifier/speaker section of kiddie phono gen-
erally contains one or two tubes in an AC/DC
circuit. Inoperative amplifier usually stems
from burned-out tube; damaged speaker often
proves to be the cause of distorted sound.
combo back in like-new condition unless
either or both has been damaged. If they
have, it’s usually best to replace both with a
new arm-and-cartridge assembly as shown in
the photos.

As for the amplifier and speaker, burned
out tubes and punctured speaker cones ac-
count for something like 90% of kiddie
phono troubles in this area. Effecting a cure
is almost child’s play—plug in a new tube or
toss in a new speaker, and you’ll have every
reason to expect that the set will play like
new again.—Ron Mitchell B

-
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Color sync has been the
cause of many a good

man's cop-out, but take
heart! Here's what to do

WHEN
COLOR
WON'T
STAY
PUT

By Len Buckwalter, K1IODH

1973 Eprrion

Of all the troubles that attack the color TV
screen, running hue is one of the easiest
to spot. It produces a number of weird pat-
terns, but there’s always one revealing symp-
tom—color seems to separate from the black-
and-white image. The monochrome picture
keeps operating normally while color washes
in waves across the screen. Stripes can drift
horizontally, vertically, or diagonally. They
might rush by at dizzying speed or float lazily
to and fro. Worse yet, width of roaming color
stripes often varies from narrow to broad.

This classic symptom—separation of color
from the black-and-white picture—is strong
evidence that the problem is “lack of color
sync” (synchronization). A similar effect in
a black-and-white receiver is uncontrolled
vertical rolling, or a slashing of the image
into horizonal lines. In those troubles, the re-
ceiver’s vertical and horizontal stages are not
in step with signals transmitted by the TV
station. When color sync is lost, the receiver
also fails to mesh with transmitted signals.

Sync-ing Fast. There's good reason why
the color set must latch onto the transmitting
station. When today’s color system was ap-
proved, the FCC decided color
must not interfere with regular
black-and-white reception. To
fulfill the requirement, engineers
created a vehicle to carry color in
a manner the black-and-white set
would ignore. They came up with
the “color subcarrier.”” When
color voltages from the studio
camera are modulated onto a fre-
quency of 3.58 MHz, the color
subcarrier, it was found they
would drop into “holes” already
existing in the black-and-white
signal. Now color and mono-
chrome receivers could co-exist
in a compatible system.

But the color recciver must
have special circuits to recover
the subcarrier. Reason is that
color modulation is transmitted, but the
subcarrier remains behind. (Color modula-
tion exists just above and below 3.58 MHz.)
This system proves technically economical.
Since the subcarrier is killed at the transmit-
ting end (after it’s done its job of creating
color modulation frequencies), it simply
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Fig. 1. Color sync circuits are enclosed in dotted
line. To maintain correct color on screen, both
frequency and phase of 3.58-MHz Oscillator is
locked-on fo station signal.

isn’t present to interfere with black-and-
white reception. The color receiver, how-
ever, must create a /ocal subcarrier to serve
as a keyv for decoding. or demodulating, the
original color signal generated at the studio.

Just Like CW. This action can be com-
pared to tuning a ham or shortwave receiver
for code reception. Code enters the receiver
as a radio-frequency signal which can’t be
fed directly to the speaker. So the receiver
provides a local radio signal (from a BFO,
or beat-frequency oscillator) and the result-
ing mixture creates an audio tone. In the
color receiver. the subcarrier reconstructs the
original camera signals so they can be fed
to the picture tube.

Because of incredible accuracy needed for
good color. the color circuits have a few re-
finements.

For one thing. the station transmits only
a tiny sampling of the 3.58 subcarrier. Since
it's about 8 cycles long, it's aptly called the
“burst.” So brief is the signal that it can be
squeezed in during the time the screen is
dark for a fraction of a second at the end
of each horizontal scanning line. The burst,
though, is fong enough to inform the receiver
of the correct subcarrier frequency. This is
the initial step in synchronizing color be-
tween transmitter and receiver.

As for that subcarrier, the color receiver
generates its own on 3.58 MHz. It’s done
with a stable, crystal-controlled oscillator.

Nevertheless, the oscillator can’t approach
the required accuracy. and the incoming
burst is used to kick it on frequency.

Another element of the color sync system
is a control "loop.” As we'll see, this will tie
the incoming burst—the reference—to the
local crystal oscillator. Anything which dis-
turbs this system causes running color, an
aimless spilling of tints off the basic black-
and-white image.

A Trip On AFPC. In Fig. | is a block dia-
gram of major stages for color sync. This
is the set's AFPC. or Automatic Frequency
Phase Control system. As the name implies
it controls both frequency and phase of the
receiver's locally generated subcarrier. Ac-
tually, frequency and phase are mostly a
matter of degree. When the oscillator is a
few dozen cycles above or below 3.58 MHz
the system may be considered controlling fre-
quency.

But as the burst signal and oscillator start

Fig. 2. Poor sync ar runny calar can sametimes
be traced to o defective antenna or lead-in. Flat
twin-lead expased to the elements is

especially subject to color-wrecking damage.

to get into step. the control system operates
on the more precise level of phase: that is,
both signals must begin at zero at exactly
the same instant, then alternate through 360
degrees together. Unless locking action is
total, picture hues may shift toward the
green or purple end of the scale. Major func-
tions of the color-sync section, blocked in
Fig. 1, are as follows.

Burst Amp. An incoming colorcas
travels through the conventional part of the
receiver at upper left. Note that it is basi-
cally a black-und-white receiver that feeds

Rap1o-TV REepPAIR




Fig. 3. Before tearing info the color TV to look
for causes of poor color sync, make sure that all
the controls are properly set—especially

the horizontal hold control.

the specialized color circuits found below.
Synchronizing action begins as an incoming
burst signal reaches the Burst Amp. This is
the rapid-fire group of cycles sent as a refer-
ence by the TV station and thus they become
the reference for the complete control sys-
tem. They are strengthened by the Burst
Anmplifier before proceeding further. Notice
that the burst is next applied to the Phase
Detector.

Phase Detector. An electronic com-
parison occurs here. The stage is designed
to accept two signals, then produce one out-
put voltage which encodes any differences
between the original signals. The burst is
one signal; the other is from the 3.58 MHz
Oscillator.

3.58 MHz Oscillator. This crystal-con-
trolled oscillator generates the local color
subcarrier. As mentioned earlier, it is stable,
but not accurate enough. A small portion
of oscillator signal is sent to the Phase De-
tector as a 3.58 MHz sample. The Phase
Detector is now receiving two signals for

Fig. 4. Another adjustment that can affect color
sync is the AGC. Here, control is located behind a
front-panel knob, though usually it's on

the rear apron. Set AGC as described in text.
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comparison and it produces
(shown as the DC correction).

Reactance Control. This tube serves as
an electronic tuning capacitor, much the
same as thé tuning capacitor used to tune
any radio. Only it has no moving plates. Its
capacity can be controtled by the DC cor-
rection voltage supplicd by the Phase Detec-
tor. Further, the Reuctance Tube is con-
nected as a variable capacitor across the tun-
ing circuits of the 3.58 MHz Oscillator.

To sum up the overall action of Fig. 1: an
incoming burst signal is compared with the
local 3.58 Oscillator at the outset. The Phase
Detector senses error between the two. then
operates the Reactance Control. Capacity
changes then re-tune the 3.58 Oscillator until
it is on the exact subcarrier frequency. Note
that the oscillator produces a continuous sig-
nal. though it is being controlled by the burst.

an output

Fig. 5. Tubes account for most sync circuit
troubles. They will usually all be found on the
set's chroma board; checking by substitution
is the easiest way fo find a bad one.

The 3.58 signal. now precisely correct. goes
to the Color Demodulators which produce
correct voltages for operating the picture
tube guns. At this point. any loss of sync de-
taches color from the black-and-white image.

Manual Control. When color sync acts
up. there are a couple of initial checks which
will determine whether it's caused by some-
thing outside the chassis. We'll assume the
set is receiving a normal black-and-white pic-
ture in order to rule out problems which
might originate in other sections of the re-
ceiver. The antenna and lead-in (Fig. 2)
are also considered to be in good condition
and aren’t deteriorating the color signal be-
fore it enters the receiver.
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Turn to a color program and carefully ad-
just the fine-tuning control. This is critical
to stable color reception since it places the
burst into correct position within the set’s
tuning circuits. 1f the burst is attenuated, it
won't be available to control the crystal os-

cillator. Another adjustment that might
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REACTANCE
CONTROL
Fig. 6. On this typical chroma board, stages
directly concerned with color sync are shown in
solid circles. Poor sync is usually caused by
one or more of these tubes being defective.

affect the burst signal is the horizontal hold
control (Fig. 3).

Though these circuits occur in different
<ections of the receiver, there is some inter-
action. You may recall that a burst occurs
at the end of every horizontal scanning line.
To help keep the Burst Amplifier firing prop-
crly. itis locked into the set’s horizontal scan-
mng section, Mistuning of the horizontal
hetd control is apt to disturb the timing. For
tlis reason, always set the horizontal hold

BURST PHASE 3.58MH; 3.58
AMP OET. 0SC XTAL
[
0c ! 3
CORRECTION ! P
4
TesT ) &
| POINT " i
MPER
/JUMPE
GND REACTANCE
CONTROL

Fig. 7. 1f tubes are not the problem, shorting
the grid of the reactance tube to ground may
isolate trouble. Manufacturer's service
literature may be needed to locate fest point.

so the picture is centered on the screen.
(You’'ll note the hold is able to shift the pic-
ture slightly left or right before the image
breaks up.)

Consider The Killer. Another adjustment
to check is the Color Killer. This circuit
doesn’t directly participate in color sync but
it could have an effect. The “killer’ is a stage
which closes off the receiver’s color stages
during black-and-white reception to keep
color from accidentally spilling through and
disturbing the image.

If the killer is set at a critical point, it’s
possible for a part of the color signal to be
wiped away, which could lead to unstable
operation. Turn the contro! fully off to
check if this is the sync problem. The cor-
rect setting is one that doesn’t produce col-
ored “confetti” on the screen when the set
is tuned to an unused channel. Location of
the Kkiller control is usually along the rear

Fig. 8. !f color sync improves when reactance
tube grid is grounded, reactance and oscillator
stages are probably alright. Be careful not

to disturb yoke components while working on set.

chassis apron: on some sets it's accessible
when one of the front-panel knobs is re-
moved.

Finally, check the AGC (automatic gain
control) adjustment if the set has one (Fig.
4). Should AGC be set too high (thereby
severely reducing gain of the receiver’s front-
end), there could be partial clipping of the
color signal. The usual adjustment for AGC
is done while viewing the strongest local
channel. The control is turned until the
picture starts tearing or turns negative, which
indicates overioad. Then the control is re-
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Fig. 9. Alignment of transformers in the color
section should not be disturbed since realignment
is complicated. However, transformer.

windings can readily be checked for continuity.

-28V0C
Q  TRANSFORMER N

JUMPER
-

0C
CORRECTION

tarded slightly until a normal image is ob-
tained. If these preliminaries don’t cure a
case of color instability. the back cover of
the set is removed for the next step.

Troublesome Tubes. As in most other
circuits, tubes account for the bulk of color-
sync faults. You can locate tubes (Fig. 5)
associated with color sync by examining the
set’s chroma (or color) board. It's usually
a subchassis or printed circuit that bears
most circuitry for processing color signals.
The layout of a color board used in a recent
Westinghouse receiver is shown in Fig. 6.
When color sync acts up. check those tubes
by substituting known good ones before
probing more deeply into the set.

Manufacturers often provide convenient
test points on a color chassis to help pinpoint
troublespots. Thus, it's a good idea to obtain
the service literature for a particular set if
you wish to probe further into a color sync
problem.

1973 EpiTion
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One useful test point indicates whether the
fault is in the Burst Amp and Phase Detcc-
tor stages or the Reactance Control and 3.58
Oscillator stages. If the simplified diagram in
Fig. 7 is traced. it is seen that a test point
(A) occurs in the grid of the Reactance Con-
trol tube. This is the stage that acts like a
variable capacitor across the oscillator and
continuously adjusts frequency with a DC
correction voltage.

The test point enables vou to ground the
DC correction voltage and observe certain
effects. Watch the color picture when you
ground the test point with a clip lead to the
chassis (Fig. 8). If it improves color sync—
color stops moving through the picture—it's
a good sign the Reactance Control and oscil-
lator stages are not at fault.

No Reactance Volts. During this test,
you removed the action of the Burst Ampli-
fier and Phase Detector from the circuit.
Further, in grounding the test point, you

Fig. 10. To determine if Burst Amp
and Phase Detector are

working properly, ground the Burst
Amp grid as shown, then measure

the voltages (witha VTVM) on

the transformer side of the diode.
The actual voltages will vary from set
to set, but should be equal

and of opposite polarity.

PHASE

SAMPLE

placed zero volts on the grid of the React-
ance Control stage, a voltage which is about
right during normal reception. If color sync
improves, you have proved that both react-
ance and oscillator stages are capable of
approximately normal operation.

We say “approximate” since color may

ES%UR BANDPASS
| TAP-OFF
———— 10
COLOR
| BURST SIGNAL DEMDOULATORS
} BURST
' b\, AP T0 PHASE

> DETECTOR

L

Fig. 11. The next circuit to have a close look

at is the Burst Amp. If Phase Detector voltages are
incorrect, perhaps the burst signal is being
interrupted between Color and Burst Amp. The
only way to find out is with a scope.
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not lock completely in place, but possibly
drift slowly across the screen. If you get
this action, shift suspicion to the burst and
detector stages. Measure tube-socket values
of voltage and resistance to find the faulty
component. Leaky capacitors are frequent-
ly the trouble, followed by resistors which
have changed value (rarely will a 3.58 crystal
go bad). Alignment of various coils or trans-
formers in this section (Fig. 9) shouldn’t
be touched unless you've exhausted all other
test possibilities.

Slap In The Phase. One shortcut helps
tell whether Phase Detector or Burst Amp is
at fault. In Fig. 10 is a simplified schematic
of these stages, as used in an RCA color
chassis. During operation, the Burst Amp is
boosting the received burst signal and apply-
ing it to the Phase Detector. Here the signal
is split in the transformer leading to a tube
with a pair of detector diodes. At the same
time, a 3.58 MHz Sample is applied to the
other side of the diodes. This circuit com-

(Continued on page 92)
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Fig. 12. Typical service literature provides waveforms at different circuit points so that
burst and other signals can readily be traced through various stages with an oscilloscope.

Vi

6EW6
BURST AMP T3

V1058
2N
ZTPHSE 0T

107 C710
V703 g E
0
HE B 6676
s | j_: gl
N2

e |
> R7164
1VEG
R11e8 |
MG =0
- oW
3,51«;’1 L
RANS
| 1
|
—_ — [e———

World Radio Histol

Rap10-TV REPAIR



Ten timely tips
for resistance
measurement

By Marchall Lincoln, W7DQX

Rcsistuncc measurements must be one of
the most misunderstood tasks under-
taken by clectronic’s buffs. Why? Because a
good many of us don’t really understand
how resistance is actually measured.

Since the meter we use can't think for it-
self, we must use it properly to obtain the
correct results. Like all electrical instru-
ments. of course, a meter performs accord-
ing to clectrical laws which cannot be vio-
lated. But it may not give us the results we
want. or the results we think we're getting,
unless we use it properly.

1 For our first tip. all we need do

is look at the ohmmeter scale on the face
of our handy VOM. Notice how the
numbers indicating resistance are squeezed

20
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OHMS
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OHMS PER VOLT

together near the high end of the scale?
Down at the low end, the numhers are
spread out where we can easily read them—
the number 1 is a fair distance from 2. and
2 is almost as far from 3 and so on.

But up at the high end, we see that 200 is
about as close to 500 as 1 is to 2. And 1k
and 2k are practically on top of each other.

This compression at the high end of the
scale is normal for an ohmmeter, and there's
nothing we can do about it. But what we
can do is make use of this situation so it
works to our advantage.

How? Very simple—just remember to use
the right two-thirds or so of the scale., where
the numbers are spread out the most, when-
ever possible. This will allow you to read
much more clearly just exactly what calibra-
tion is being indicated by the meter needle.
If the pointer stops far to the left, where the

20.000 DC
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10 TIPS

scale calibration is greatly compressed, the
thing to do is switch the meter’s range
switch to a higher resistance range so the
needle will drop to a more usable part of the
scale. And don't forget to re-check the
zero-set adjustment when you do this, since
it may nced re-setting for the new range.

If you're already using the highest resis-
tance range, then to achieve a more accu-
rate reading you'll have to use a different
method for measuring high resistance, as
explained in Tips 8 and 9 which follow.

2 Our second tip is another simple
item often overlooked. Did you ever notice,
when holding ohmmeter prods tightly
against the leads of a resistor, that the ohm-
meter needle couldn’t seem to make up its
mind just where to stop? Then you probably
discovered that as you pressed the test prods
tighter against the resistor leads, you got an
indication of lower resistance on the meter.

Ah ha, you thought, there's some corro-
sion on the resistor leads and I'in pressing
the test prod through it and getting better
contact with the wire. This may have
been true. But there more probably was an-
other reason for this occurence, or for the
major part of the effect.

It's simply that the meter was measuring
not only the resistance of the little resistor
you held against the prods, but the resis-
tance of your body as well! When you
pressed harder on the prods, you also
brought more skin area into contact with
them.

So, you should be sure, especially when
using a high-resistance range, that you don't
touch the metal tip of the test prods. Or if
you do touch a prod, touch only one—never
both. Use an alligator clip on one lead so

you don’t have to hold it in contact with the
resistor lead.

On low-resistance ranges, the effect won’t
be noticeable, since your body resistance is
rather high. For this reason, connecting it
in parallel with the resistor you're measuring
will have little effect.

3 Another often-overlooked item
that can have a large effect on the accuracy
of an ohmmeter is the condition of its bat-
tery. Every ohmmeter has a small battery
inside its case to supply the small current
which passes through the resistance being
measured. The amount of current which
flows gives us the ohmmeter indication.

However. if the battery is weak, the in-
dication may become false if we hold the
test prods on the resistor for any length of
time. Reason is that the battery voltage may
drop during this time. And if the battery
voltage changes after we set the meter to
zero, we'll get a false meter indication.

There’s a simple way to check the battery
condition without opening up the meter case
and removing the battery. When you touch
the prods together and adjust the zero-set
knob to prepare to make resistance meca-
surement, hold the prods together for sev-
eral seconds longer and watch the meter

Above—Be sure battery in your
VOM is putting out enough
voltage if you want accurate
resistance readings. Keep test
leads together for a few sec-
onds to be sure zero setting
remains constant. Left—Never
hold both test probes in your
hand when checking resistance,
your body resistance in paral-
lel with resistor being meas-
ured affects reading.
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needle closely. If it stays at zero, the bat-
tery voltage is holding stcady. But if the
needle begins to slowly move upscale, the
battery voltage is dropping, and the battery
should be replaced.

Make a habit of performing this test each
time you use your ohmmeter. This way,
you'll always know for sure if the battery is
in condition to give you accurate measure-
ments.

4 An ohmmeter can be put to handy
use in checking for one of the peskiest of all
troubles that may occur in a vacuum tube—
an intermittent short between clements.
This is a condition that may not show up on
a conventional check in a tube tester.

This test is made with the tube plugged
into its regular socket in radio or amplifier
or whatever. The heater should be lit, but
there should be no voltage on cither plate
or screen. After the tube is thoroughly
warmed up, usc the ohmmeter to check for
continuity between each pair of tube socket
terminals in all possible combinations. Be
careful, though—don't connect the ohm-
meter across the heater pins!

Tap the tube firmly with the rubber era-
ser on the end of a pencil while making each
of these checks, and watch the ohmmeter
closely. If there’s a momentary flicker of the
ohmmeter needle, there is contact between
tube elements, and the tube should be
scrapped. A stable resistance reading be-
tween two tube pins could indicate a resis-
tive short between two tube elements. Then,
100, it could merely be caused by a resistor,
capacitor, or coil in the circuit. Check the
stage’s wiring to be sure.

5 Got a box full of battered and
scraggly-looking diodes—and you don't
know which ones are good and which ones
are open or shorted? Fortunately, there’s a
quick way to tell. And while you're at it.
you can find out the correct polarity of
those that have the cathode marking band
rubbed off.

To make this simple test, you'll need to
know which ohmmeter lcad goes to the
positive terminal of the ohmmeter battery
and which goes to the negative battery
terminal. Generally, the ohmmeter in a
VOM is wired so that positive (+ or red)
jack on the meter case goes to the negative
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battery terminal, and the common or ncga-
tive (— or black) jack goes to the positive
battery terminal.

If you have the wiring diagram for the
meter, or care to open the case and trace
the wiring, you can find out for sure. Or,
you can make this check: switch the ohm-
meter to a medium range and touch the
prods to the leads of a rectifier which you
know is good. You'll get the lowest resis-
tance indication when you have the positive
lead touching the anode and the negative
lead touching the cathode.

To test unknown diodes. connect the ohm-
meter to their leads first one way, then the
reverse. The two resistance indications you
obtain should be considerably different—
one should be quite high and the other
rather low. If this occurs, you have reason-
able assurance the rectifier is good. since it
passes current much more readilv in onc
direction than it does in the opposite direc-
tion. If youget resistance indications that
are ncarly the same, the diode is shorted.
And should you get indications of a high re-
sistance in both directions. the diode is open.
When you get the lower resistance reading.
you have the positive ohmmeter lead con-
nected to the anode and the negative lead
connected to the cathode.

6 Transistors also can be checked
with an ohmmeter . . . or can they? Yes,
they can . . . sometimes. (How’s that for a
straight-forward answer?)

The reason it's impossible to give an abso-
lute yes or no is that there are so miny
types of transistors in the world today.
Many of them can be safely checked with
an ohmmeter: others, being on the delicate
side, can’t be. Assuming you want to be per-
fectly safe. you should never touch an ohm-
meter lead to a transistor. But if you follow
this precaution. you'll be passing up many
golden opportunities to check transistors
which can be safely tested with an ohm-
meter—if you do it properly.

To determine whether or not to even try
it, you'll have to refer to a transistor manual
for the particular type of transistor you
want to check, then do a few calculations.
Always use the lowest ohmmeter range
available for the test. This will assure mini-
mum current flowing through the transistor
as you make the check.

By knowing the polarity of your ohm-
meter battery, as explained in Tip 5. you
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can determine if each section of the transis-
tor has the proper relationship of low resis-
tance in onc direction and high in another.
Which way is which will of course be deter-
mined by whether you're checking a pnp or
npn transistor, and which leads you're
touching with the ohmmeter prods.

For example, with the positive chmmeter
lead connected to an n lead and the negative
ohmmeter lead connected to a p lead, you'll
got a higher resistance indication than with
the leads reversed, if all is normal. As with
a diode, equal readings would indicate a
short, and excessively high readings would
indicate an open.

7 Some rudimentary checks of ca-
pacitors can also be made with an ohm-
meter. Most common of these is checking
an electrolytic capacitor. Even so, you can
fearn at least a little about the health and
well-being of coupling and bypass capaci-
tors as well.

A capacitor, unless shorted or leaking
shouldn't conduct current. When a ohm-
meter is connected across a capacitor, the
batterv in the ohmmeter supplies current
which charges the capacitor. As this is done.
the meter seems to indicate that the capaci-
tor is conducting current. But once the
charge begins to build up on the capacitor
plates. this charging current drops off.

In the case of an electrolytic capacitor,
which has a fairly large capacity, enough
current flows when you first connect the
ohmmeter prods to the capacitor leads
that you will get an indication of very low
resistance. This is normal, as long as this
resistance indication quickly increases, with-
in a few seconds, to a value of several hun-
dred thousand ohms.

However, if the apparent resistance re-
mains rather low. then the capacitor has ex-
cessive leakage and probably should be dis-
carded.

Other types of capacitors, such as coupling
capacitors. have much lower capacity. This
means that usually you'll get no indication

on the meter that the capacitor is charging.-

Reason is that the capacitor requires so lit-
tle current to take on a full charge that the
ohmmeter battery supplies this current very
quickly. The meter movement barely flick-

ers—if it budges at all.

With such capacitors, you should get an
indication of infinitc resistance with the
ohmmeter. If you do get an indication of
low or medium resistance. then the capaci-
tor is lcaking or shorted, and should be
discarded.

8 By adding a simple external modi-
fication to your ohmmeter, you can extend
its range upward to accurately measure re-
sistances much higher than what you nor-
mally can read on the meter scale.

Fig. 1 shows how this is done. What you
do is add a battery and resistor in series
with one ohmmeter lead. The positive bat-
tery terminal is connected to the negative
ohmmeter lead, so that the internal and ex-
ternal battery voltages add. The external
battery voltage should be nine times the
voltage of the ohmmeter battery: similarly,
the cxternal resistor, R. should be nine
times the total resistance of the ohmmeter
high resistance range circuit.

The result of this external range extender
will be to multiply the ohmmeter's high
range by 10 times. With this hookup, for
instance, a resistance which produces an in-
dication on the meter of 2 megohms would
actually be 20 megohms.

The exact external battery voltage and
resistance needed will vary, depending on
the meter you're using. For the Simpson
260 VOM, for instance, the manufacturer
gives the values as 67.5 Volts and 1.08
megohms. But keep in mind that other
meters may require different values.

To determine what you must add to your
meter to use this range extension, method.
consult the operating manual for the meter.
If this fails to cover the matter, write the
manufacturer, cnclose a copy of the dia-

w\ﬁﬂ*-———iL
1

Fig. 1—External battery and resistor are

used in this manner to extend range of

your VOM for resistance measurements be-
yond normal range of your test set.
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gram in Fig. I, and explain what you want
to do.

In case you find you need a rather pecu-
liar external battery voltage, such as 54 or
13.5 Volts, remember that this doesn't have
to be just one battery—you can connect
a series of flashlight cells together to add up
to the required voltage.

9 There's an alternate method of
accomplishing high-resistance mecasurements
which, unlike Tip 8 just given. doesn't even
involve using an ohmmeter. The circuit for
this method is shown in Fig. 2.

For clarity, the diagram shows two me-
ters. However. you can use a single VOM to
make the two measurements required. The
unknown resistance is connected in series
with the VOM and with a DC power supply
of several hundred volts.

Start with the highest current range your
meter offers so as to guard against the pos-
sibility of throwing the meter off scale, then
switch down to lower ranges until you ob-
tain a usable reading.

After measuring the current flowing
through the unknown resistor, you now
need to measure the voltage across the re-
sistor. If you use the same VOM to make
this voltage measurement, remember to
close the circuit where the current meter is
shown in the diagram when you remove
this meter to connect it across the resistor.

With these two measurements made. ap-
ply Ohn'’s law to determine the value of the
unknown resistance. If, for example. you
measured 700 volts across the unknown re-
sistor and 10 microamps flowing through it,
vour calculations would be:

E 700

R I .00001
Before trying this method. be sure vou are
really dealing with a large amount of DC

70 megohms

oO—

DC
P ()
SUPPLY R
UNKNOWN
o— |:<‘VV\, I
Fig. 2—Here’'s how to measure high resis-
tance. Using a high voltage source, meas-

ure current and voltage and then apply
Ohms Law to calculate resistance value.
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resistance. With the voltages vou'll have to
use, you could easily damage your meter or
burn out the unknown component if it
turned out to actually have only a medium
amount of resistance.

10 A technique very simil'r to

that illustrated in 7ip 9 can be used 1o
measure very low values of resistance nsine
a low voltage. A pair of dry cells connected
in series will be fine, though you may get by
with a single dry cell if vour VOM has a
millivolt range.

The test hookup is shown in Fig. 3. In ad-
dition to having the unknown resistance con-
nected in series with the current meter and
the flashlight cell, there’s also a second re-
sistor, about S to 10 ohms. in the series loop
to limit the current flow. The value of this
resistor isn’t critical. However, if it's too
large, you'll have difficulty getting meter
readings large enough to be usablc.

First, measure the current in the circuit.
Then remove the meter, close the circuit
again, and measure the voltage across the
unknown resistance. Again. a simple calcu-
lation with Ohm’s Law gives the value of the
unknown resistance.

For example, suppose you got a current
indication of 160 milliamperes and meca-
sured 0.08 volts across the unknown re-
sistor. The calculation would be:

R E 0.08

I 0.16

Since you’ll be measuring a pretty small
voltage across a tiny resistance. a VON with
a millivolt scale would be handy. However.
if your meter doesn’t have such a scale. try
using two or three dry cells instcad of onc.
This will cause more current to flow. which
will increase the voltage drop across the un-
known resistance to the point where it
should be easier to measure. [ ]

0.5 ohm.

5-10 OHMS (APPROX.)
0'A'A%

—L_DRY
T CELL R

UNKNOWN
Fig. 3—Very low resistance values require
higher current than available from VOM

cell; with external source as shown in
Fig. 2 read V and A and apply Ohms Law.
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WHY THE LAST WORD IN RECEIVERS TERRORIZED THE RED BARON
by LEN BUCKWALTER, K10DH

ORN out of necessity during World War

I, the superheterodyne receiver circuit
toppled all existing conventional receiver
types on electronics’ popularity chart. And
to this day. none of the “conventional”
radios of that era were able to recapture elec-
tronics' limelight. Stranger yct, every branch
of electronics is still being swept along
Progress’ Path by a circuit that—predictably
—should have gone the way of the Flivver
and Flapper. From military and industrial,
to commercial and consumer—everybody
who's ever secn a radio, and certainly a tele-
vision set, has found himself staring face to
face with a superheterodyne receiver. Fact
is, you'd be hard-pressed to find any up-to-
date radio—e: en the integrated-circuit-and-

ceramic-transformer  varicty—that  doesn’t
somehow utilize the superhet circuit.
After the First World War, the “All-

American Five.” as it was dubbed. took its
place in tiving room and parlor from coast-
to-coast. And it continues to be built today
as its inventor generally conceived of it,
way back when the circuit was made to track
and help locate enemy aircraft spitting fire
over French skies.

Narrow Squeeze. The superheterodyne
found itself ruling the receiver roost largely
because it had a redeeming quality no other
receiver of that vintage cera could boast of.
Called selectivity, this hitherto unhcard of
quality endowed the superhet with the ability

to select the particular station a listener
wanted to hear (and later see), and reject all
others. Indeed, it was a revolutionary step
forward in receiver design. But selectivity
was hardly a quality needed back in grand-
father's day. Why?

First, grandpop used to listen to signals
sent by spark-gap transmitters. The primitive
spark signals generated by those common-
as-apple-pic transmitters were extraordinarily
broad. It was like listening to the lightning
crashes you can pick up as you tune across
the dial of an AM radio during a thunder-
storm. More important, though, there were
fewer signals on the air. So. selectivity wasn't
too important,

The year 1922 saw the meteoric rise of
radio for entertainment and communication.
As hundreds of stations took to the air, it
became apparent that the primitive receiving
gear capable only of broad-bandwidth re-
ception couldn’t even begin to handle the
impending traffic jam beginning to build on
the airwaves. And the problems of receiv-
ing but one station, without an electronic
cacaphony drowning it out, takes us back
even further in electronics’ primeval time.

Cat's Whiskers and TRF. Digging through
to the bottom of the Twentieth Century, we
uncover two clectronic fossils: the cat’s
whisker crystal receiver. and tuned radio
frequency (TRF) receiver. These were pop-
ular predecessors of the superhet circuit.

(This theory feature continues on page 66)
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SUPERHETERODYNE

(Continued from page 64)

The crystal set had the least selectivity of
either circuit, and what it did have was
obtained mostly from onc measly tuning cir-
cuit. Consisting of a coil and homemade
variable capacitor, these crude tuning devices
could barely pick out a desired radio signal
and, hopefully, reject all RF intruders trying
to elbow their way into the listener’s head-
phonec on either side of the signal. The cat’s
whisker consisted of a strand of fine wirc
for gently probing, or tickling, the crystal’s
natural galena surface in order to locate its
most sensitive point. Though the cat’s
whisker detector could extract audio signals
from the amplitude-modulated radio fre-
quency signal, the galena detector couldn’t
help but ruin the radio’s selectivity. 1t loaded
the tuning circuit, increasing the listener’s
chances of picking up “stations other than
the desired one.

Matters improved with the TRF receiver.
It aimed for, and hit, sharper reception dead
center, by adding more tuned circuits. This
feat wasn't practical with crystal sets, be-
causc this circuit's inherent losses ran too
high to gain any benefit from any additional
coils.

The invention of the triode vacuum tube

CAT'S
{WHISKER

HEADPHONE

gave an engineer the perfect amplifying de-
vice. Circuit losses could now be overcome
with ease; the TRF took over where the cat’s
whisker left off, dooming the crystal sct to
mantelpicce and museum.

Three or four amplified radio-frequency
stages were customarily added prior to the
TRF’s detector, all the while adding to
selectivity’s cause. However, all wasn’t per-
fect in TRFville.

The amount of noise introduced by the
tubes limited the number of TRF stages. So
the Silver-Masked Tenor's strains could still
be heard with those of the Clicquot Club
Eskimos—but not by his choic¢, or that of
the listener.

Pitching the Low Curve. The public soon
learned that these newfangled TRF re-
ceivers weren't exactly the living end. The
TRFs, as a rule, failed to perform satisfac-
torily as frequencies inched higher into
kiloHertz land. Seems that as the frequency
of the signal went up, the TRF’s tuned
circuit efficiency for that {requency dropped
almost proportionately.

To demonstrate this, look at our example.
The bell-shaped curve represents responsc of
a tuned circuit sclecting some low-frequency
station. The circuit delivers good sclectivity,
and interference on a slightly higher fre-
quency is rejected.

But examine what happens when a similar

Schematic representation of
crystal radio shows how cat'’s
whisker gently contacted diode
‘surface in order to achieve
demodulation of RF signal.
Earliest semiconductor diodes
made were miniature crystal
diode/cat’s whisker affairs
encased in glass package.

TUNING
COIL
CRYSTAL
DIODE
TO0
ANTENNA

TO GROUND

ANTENNA 1t RE_AMP

Our schematic shows relatively
advanced tuned radio.
trequency receiver. First TRFs
had individually adjusted
tuning capacitors; ganged
units were still to be invented.
By adjusting battery voltage
'twixt ground, tuning circuit,
radio gain's varied.

CIRCUIT?

L

—
-

TUNING_é

2nd RF AMP
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UNITS OF BANDWIDTH OF TUNED CIRCUIT
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Tuned-circuit bandwidth varies proportionally with frequency. Tuned circuit A,
working at low frequency, rejects unwanted signal. Tuned circuit B, working at

high frequency, can’t completely -reject

tuned circuit is operated on a higher fre-
quency. Although the curve's proportions
remain the same, it’s actually responding to
a much greater span of trequencies. Now
it's possible for nwo closcly spaced stations
to enter the response curve and ultimately
be heard in the speaker.

Since tuned circuits grow more sclective
as frequency is lowered, wouldn't it be to
our technical advantage to receive only low-
frequency signals? This idea probably oc-

PENTAGRID
CONVERTER

|F AMPLIFIER

undesired signal; interference results.

curred to Major Edwin Armstrong, because
his invention, the superheterodyne circuit,
does just that,

Superselectivity. By stepping signals down
to a lower frequency than they ‘were orig-
inally, the new circuit could deliver neat-as-
a-pin selectivity on almost any band. Fact is;
this development helped open the high-
frequency bands, and by the 1930s virtually
cvery receiver adopted the Major's super-
heterodyne idea.

POWER
AMPLIFIER

=

DIODE DETECTOR, AVC,
AUDIO AMPLIFIER

AT

{E‘E

®H

IE

RECTIFIER

2r]

HEVUNE
A\ A\ /\
T__(fc L_/\ +

SWI

Schematic of tubed superheterodyne receiver. Virtually all superhets sold commercially
are five tube rigs; most are also design-wise electrically and mechanically equivalent.
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The word “supecrheterodyne,” by itself is
revealing. It begins with super, for super-
sonic, referring to a new signal created
within the radio. The generated signal is
neither in the audio, nor higher radio-fre-
quency range, but in between. Hetero means
combining, the dyne is force. The newly-
created ten-dollar term, superheterodyne,
neatly sums up this circuit’s action.

Major Blocks. You can get a good picture
of the superhet in its natural habitat if you
look at our block diagram. Though our
schematic shows a tubed receiver, all
equivalent stages tend to do the same job
regardless of whether the receiver is tran-
sistor or tube. Now that you know what the
superhet does and how it looks, let’s take a
peek at how it works.

For sake of illustration, assume a signal
of 1010 kHz in the standard BC band enters
the antenna, and from there, is sent down
the line to the mixer. But what, you ask,
is mixed?

Our frequency mish-mash consists of the
different frequencies made up of the desired
station on 1010 kHz, and a second signal
generated internally by the local oscillator.
This oscillator perks at a frequency of 1465
kHz. for reasons which you’ll understand in
& moment.

True to its name, our mixer combines
both signals from antenna and oscillator.
And from these two frequencies, it delivers
yet another frequency that is the difference
between them—namely 455 kiloHertz. So
far. our superhet circuit changed. or reduced
the desired signal to a frequency having an
intermediate value. Beating two frequencies
together in order to produce a third signal
is known by members of the Frequency

Alignment tool is pointing to oscillator sec-
tion of superhet tuning capacitor. Smailler,
fewer plates mean high oscillator frequency.

Fraternity as mixing, heterodyning, or beat-
ing. And some engineers prefer to call the
lowly mixer a converter; this term often ap-
pears in schematics. But whatever name you
throw its way, the result is the intermediate
frequency.

There’s something elsc you should know
about the intermediate, or 1F, frequency. It
always remains the same no matter what
station you tune to. If you sweep the dial
across the broadcast band in one continuous
motion, the IF frequency remains constant.
How’s this accomplished?

It’s done by tuning the incoming signal
simultancously with the local oscillator.
That’s something akin to the mechanical
rabbit which paces greyhounds at a race
track. In the superhet a ganged tuning ca-
pacitor performs this dynamic-duo feat.

Take a close look at the tuning capacitor,
and youw’ll see physically smaller plates as-
signed to the local oscillator. Since these plates
are smaller than the antenna stage capacitor
plates, the effect is to -lower the capacity,
and raise the frequency of the oscillator
stage. That’s how 'the oscillator “stage con-
sistently produces a signal which is 455
kHz above the incoming frequency. But,
why bother, you ask?

More Muscle, Too. When we convert cach
incoming station’s frequency to the same
IF, we gain yet another advantage besides bet-
ter sclectivity. A fived-tuned amplifier always
operates at higher cfficiency than one which
needs to muscle a multitude of frequencies.
There are fewer technical bugaboos in” a
one-frequency amplifier, so our tubes or
transistors can opcrate more effectively at
this lower frequency. And last but not least,
circuit layout and wiring are less critical.
All of this is well and fine, but how do we
actually extract our Top-Forty tunes, news,
and weather from our super-duper-het?

Sound Sniffing.” The dectector stage re-
covers original audio voltage from the sta-
tion’s signal. Since we're cranking the RF
voltages through a superhet circuit, the RF
signal did a quick disappearing act, only to
appcar as an IF frequency of 455 kHz.
Though the original carrier (1010, kHz) is
converted downward' in frequency to 455
kHz, any audio voltage variations impressed
upon the carricr remain the same. So if a
musical note of 1000 Hz was sounded back
in the radio studio, the note still remains that
value in both RF and IF circuits, despite
the mixing process.

Like a ladle skimming heavy cream off
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Our schematic of transistorized superheterodyne receiver is similar in function
to tubed superhet found on page 47. Biggest differences between two are semi-
conductor diodes found in audio detector, AVC loop, power rectifier stages.

the top of a jug of fresh milk, the detector
rectifies either the positive-, or negative-
going portion of the carrier, skimming off
the audio signals from the carrier.” Though
audio modulation appears during both posi-
tive and negative swings of an amplitude-
modulated carrier, only one half of the avail-
able signal is used. If both positive and

negative portions of the RF signal were
detected simultaneously, the audio signals
would cancel each other at the output!

Now let’s look at the stages of an ordinary
solid-state superhet circuit that might be
found in a common table radio or transistor
portable.

Simplified Schematic. Our diagram is

AGC FILTER
R AGC VOLTAGE
LOOPSTICK T DIODE
ANT MIXER = AMPLIFIER DETECTOR
ANTENNA 0 IF1 IF2 4+
TUNING t t VOLUME
£ i + ] CONTROL.
7 1 :
( : + t
! A
{
AUDIO
[ osc, = = vom\ss7 =5 =
|
[ = | AUDIO AUDIO
i ~ DRIVER OUTPUT
|

OSCILLATOR
TUNING
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Most common superhets don’t have separate -local oscillator, mixer function; schematic
above is more typical of BCB set. Communications-type receiver needs added usefulness
of separate stages—it's easier to suppress images, input-signal overload this way.
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pretty typical of transistorized super-
heterodyne circuits. Of course, there may be
variations on this circuit’s theme, like addi-
tion of an RF amplifier ahead of the mixer
to improve sensitivity. The number of IF
stages also varies with receiver quality, and
specialized items such as filters may appear
in ham and SWL rigs.

If you can follow our basic block diagram,
you'll have the key to virtually any solid-
state superhet. In order to further simplify
matters, many resistors and capacitors not
essentinl to our tour through solid-state
superhet country have been omitted.

Leading the pack on our superhet speed-
way is the untenna tuning circuit. Loopstick
antenna L1 grabs the RF signal out of the
ether. and also serves in partnership with
the tuning capacitor in the tuning circuit.
You sharpics will also notice that the an-
tenna tuning capacitor is mechanically
joined to the oscillator tuning capacitor.
(This is represented schematically by a
dotted linc.) Remember now, we want to
develop the 1F frequency. This ganged
antenna/oscillator  capacitor ensures the
necessary fracking of the local oscillator
with the radio-frequency signal.

The oscillator frequency is developed by
the oscillator portion of our variable ca-
pacitor. and coil L2. In our superhet’s
schematic, the oscillator signal is capacitively
coupled from the oscillator transistor base
and sent on its way to the mixer stage. The
mixer, therefore, “secs” both oscillator and
incoming station frequencies. The electrons
from oscillator and antenna circuit get it all
together in the mixer’s base, producing our
intermediate frequency.

If you could look at the mixer’s output,
you'd see more than just the IF signal. Fact
is, the mixer’s load contains a jumble of
frequency byproducts. As signals combine
in this circuit, they add, subtract, and recom-
binc in many ways. It’s as if you had to
separate thé wheat from the chaff with a
pair of tweezers!

Only the desired signal emerges from the
mixer stage because intermediate-frequency
transformer IF1 picks the proper signal to
the cxclusion of all the others. Now our
freshly-created signal passes through a stage
of IF amplification, and receiver selectivity
is further whipped into shape by the second

intermediate-frequency transformer IF2.

As we've already described, the detection
process takes place at the diode, regaining
the radio station’s original audio signal. This
audio voltage is fed from the volume con-
trol to both audio stages where they’re
further amplified and sent to the loud-
speaker.

The detector diode doesn’t merely extract
soul sounds from the cther; it also delivers a
sccond voltage output. Called AGC (Auto-
matic Guin Control), this voltage controls
our mixer's amplification, preventing the
speaker from blasting when you suddenly
tune your radio to a strong station. In our
simplified schematic. our AGC voltage is a
positive-going voltage which increases pro-
portionately with rising signal strength. But
before AGC cau control receiver gain, it's
filtered for pure DC in a resistor and ca-
puacitor network.

Result is a DC signul which can be used
to control the gain of the mixer transistor.
Thus, if a strong RF signal tries to muscle
its way through this stage, the mixer is sub-
jected to a higher bias voltage on its base
terminal, which tends to put the brakes on
our mixer’s gain.

Pitfalls, Yet. Let’s not lionize the king
of receivers, though, for sometimes its growl
turns to a puny purr. Biggest problem, and
most annoying, is a form of interference
peculiar to the superhet known as an image.
Produced by a mathecmatical mixup, images
are all of those undesired signals finding
casy routes to travel through your receiver.
Take a look at our image explanation; you'll
see the receiver is tuned to a desired signal
of 8000 kHz.

The local oscillator gencrates a frequency

(Continued on page 90)

DESIRED STATION:
8000 kHz
IMAGE STATION

8910 kHz

IF SIGNALS

455 kHz

DESIRED

STATION
+

B4SS STATION

Mixer is superhet’s weakest link as signal
handler. Too strong input signal can develop
image frequency. Too much local oscillator
signal pumped into mixer has same effect.
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TUNING UP

THE ALL

By Mannie Horowitz

odern radio as we know it today, is
due to one great invention—namely
the superheterodyne receiver. Sure people
used radios before the circuit was widely
adapted. The multi-dial TRF (tuned radio
frequency) set was quite popular in the *20's
—especially if you could afford one How-
ever, commercial five tube radios as we
know them today, originated with the low
cost superheterodyne circuit. This circuit has
proven itself so fine and effective that it has
been adopted for use in practically every
FM receiver as well as for the popular five-
tube, AM radios flooding this country.
As was the case with the TRF receiver,
the RF signal is selected by varying the
capacitor in the resonant circuit. This signal

TUNEDRF
CIRCUIT

Fig. 1. In the superheterodyne
receiver, the incoming RF sig-
nal is reduced to an interme-

diate frequency in the mixer.
TUNED 05C
CIRCUIT

1973 EpiTiOoN

TRANSFORMER

is fed to the first tube. known as the mixer,
converter, first detector, or anything else you
may wish to call it. Along with this RF
signal, a second signal, which is generated
in the receiver, is fed to the mixer. The fre-
quency of the signal generated by this local
oscillator in the receiver, is 455 kHz above
the frequency of the radio station. Thus, if
the radio station broadcasts on a frequency
of 1100 kHz, the oscillator frequency is set
to 1100 + 455 or 1555 kHz. If the radio sta-
tion broadcasts on & frequency of 880 ke, the
frequency of the oscillator is set to 880 +
4550r 1335 kHz. The frequency generated by
the !dcal oscillator is varied by a capacitor
in the oscillator circuit. as shown in Fig. .

It is quite simple to accomplish the varia-

T0
AUDIO [SPKR
AMP
STA

DETECTOR

2nd
TRANSFORMER
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tion of the oscillator frequency with the
variation of the frequency of the resonant
circuit in the RF section. The capacitors
which tune the oscillator and the RF signal
are actuated by one knob. Thus, when a
specific station is selected by the RF section
of the capacitor. the corresponding oscillator
frequency is sclected by the oscillator sec-
tion of the capacitor.

The two signals are combined in the
mixer stage. The output from this stage is
the 455 kHz difference between the two sig-
nals. The 455 kHz difference in frequency is
maintained between the oscillator and radio
station: thus the difference frequency is
available for all radio stations over the
tuning range. It should be noted that the
audio signal, which was received by the
antenna as intelligence riding on top of the
RF signal, is now transferred to the 455 kHz
signal. It rides on top of this 455 kHz IF or
intermediute frequency signal.

IF Amplifiers. This 455 kHz signal must
now be amplified. The 455 kHz is carefully
sclected by two IF transformers. Between
these two transformers is a stage of IF gain
involving a vacuum tube or transistor. This

o
A

==c2
e

~ -—CHASSIS GROUND

Fig. 2. Schematic diagram of superhet convert-
er-oscillator shows the pentagrid converter,

Fig. 3. Ganged tuning capacitor C1A-C1C
combines oscillator-RF tuning on one control.

is not unlike a standard tuned RF stage,
except here, only one frequency must be
selected and only one frequency must be
amplified. This can be done most efficiently.

In the remainder of the unit, the IF
signal is detected to scparate the audio from
the IF carrier, the IF is discarded, the audio
is amplified, and sent on to the speaker.

Why the choice of any specific IF fre-
quency, is difficult to determine. It seems
that 450 kHz or 500 kHz would be a more
logical choice. Is there less interference or
better sensitivity using 455 kHz? Or is it just
a choice someone made and the number
happened to stick? Whatever the reason, the
industry has accepted this as the standard.
We have no choice but to use this figure
when aligning a radio.

Alignment Requirements. Although no
outline of exact procedures has been de-
scribed, the above discussion of the super-
heterodyne radio indicates the alignment
requirements. There are two precise factors
which must be satisfied.

First, the IF transformers must be aligned
so that they will pass the 455 kHz IF fre-
quency while rejecting all other signals.

Rap1o-TV REPAIR



Second. the variable capacitor must be
adjusted so that the difference in frequency
between the RF signal and oscillator is 455
kHz over the entire broadcast band.

Exact procedures using a signal generator
and an output meter will be discussed be-
low. However, before this is done, it would
be helpful to discuss the circuit of a typical
superheterodyne receiver. We will consider
the receiver one stage at a time. If you
would hook-up the leads (with arrowheads)
represented by identical numbers in two suc-
cessive stages (or two successive schematic
figures), you have the schematic diagram of
a complete superheterodyne receiver.

Typical 5-Tube Superhet. The first tube
of the superhet (see Fig. 2) serves several
functions. First, it is the oscillator—pins 1
and 2. Then, it receives the RF signal at pin
7. Finally, the two signals mix through the
maze of grids to give the final IF frequency
—455 kHz at the plate. The first IF trans-
former is tuned to this 455 kHz. Other RF
frequencies that happen to get to the plate
circuit are bypassed to ground via the power
supply by the action of the 1st IF trans-
former.

Because these receivers are quite sensitive,
the RF signal does not have to be picked up
by an antenna on the roof. Instead, a loop
antenna at the receiver is usually used. This
may consist of several turns of wire on a
flat piece of cardboard, or several turns of
wire on a ferrite rod. The ferrite material is
composed of iron and other metallic oxides
combined with ceramic material for rigidity.
This ferrite rod is also known as a loopstick.

The loop antenna works in conjunction
with capacitor C1A (see Fig. 3) to form a
resonant circuit to tune to the radio station.
A small variable mica capacitor, CIB, is
usually mounted on C1A and connected in
parallel with it by the manufacturer of the
capacitor. This C1B is used in the alignment
procedure. It is known as a trimmer capaci-
tor and is used to trim the combined values
of C1A and CIB so that it will resonate at
the proper frequency with the loop antenna
coil, and at the proper setting of the tuning
dial.

The oscillator coil, in junction with C1C
and CID form the resonant circuit to deter-
mine the frequency which the oscillator will
generate. Capacitor CIC (see Fig. 3) is
the main tuning capacitor for the oscillator,
and CID is the trimmer, arranged very

1973 Epition

much like the combination discussed above
for C1A and CIB in the RF section.

Capacitors C1A and CIC are attached to
one shaft. One knob is used to turn both
capacitors simultaneously. Screwdriver ad-
justment screws are set in the variable mica
capacitors which are mounted on its respec-
tive large air capacitor.

You can usually tell which section of the
capacitor refers to the oscillator and which
to the RF circuit. The oscillator resonates
at a higher frequency than does the RF
circuit. Therefore the oscillator section usu-
ally has less or smaller plates than does the
RF section. This is very much like musical
instruments where higher pitched notes
come from smaller instruments.

In Fig. 4, a simple IF amplifier stage
using the 12BA6 and a second IF trans-
former, is shown. These are used to amplify
the signal from the converter and first IF
transformer and provide better selection of
the IF frequency. These, in turn, are con-
nected to the detector diodes in the 12AV6,
the triode voltage amplifier in the 12AV6
and finally the power amplifier 50C5 which
drives the speaker. All this is shown in
Fig. 5.

The AC-DC power supply used to provide
the necessary DC voltages to operate the
radio circuit, is shown in Fig. 6, using a
35W4. Some radios used selenium or silicon
rectifiers instead of a tube.

The various interconnections between sec-
tions are self-evident. Lead 1 is the link
connecting the output from the IF trans-
former in Fig. 2 to the input of the IF
amplifier tube in Fig. 4. Lead 3 in Fig. 2, 4,
5 and 6 is used to interconnect the B+
supply to all stages. Lead 4 in these figures
is the common B— ground.  (Turn page)

2nd IF TRANSFORMER

—»5

[

Il

—»3

—»6

MWy

Fig. 4. IF amplifier tube 12BA6 boosts signal;
second IF transformer increases selectivity.
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Lead 5 in Figs. 4 and 5 connect the sec-
ond IF transformer to the detector, while
lead 6 connects the audio to the volume
control through a resistor.

Introducing AVC. Only lead 2 requires
some additional discussion. This lead is used
to conduct part of the detected signal back,
as DC, to the earlier stages. This DC con-
trols the gain of these stages. On strong sig-
nals, the gain of the IF and mixer ampli-
fiers is reduced due to this DC. Thus, this
lead completes an Automatic Volume Con-
trol (AVC) circuit. It sort of equalizes the
strength of the final output signal for all
stations. In alignment procedures, AVC ac-
tion is undesirable, for it limits variations in
gain at the output. During alignment, the
test signal levels are kept low so that AVC
action will be negligible.

One other factor should be observed in
this circuit. The chassis is not used as a
ground for the B— Because B— is con-
nected to the AC line, grounding the chassis
to B— and hence the AC line, can be haz-
ardous. 1o keep the chassis from floating, it
is connected to B— ground through a small
capacitor. This is shown as C2 in Fig. 2.

Aligning Instruments. Two instruments
are necessary in this procedure. One is to be
used as a signal source. The second is to be
used to measure the output,

In the alignment procedure, three signals
should be used. An audio signal should be
fed to the audio amplifier section of the re-
ceiver (Fig. 5) to be certain that it is oper-
ating. '

Next, a 455 kHz signal modulated by an
audio tone should be fed to the IF stages.
The IF stages are adjusted for maximum

output by monitoring
strength at the speaker.

Finally, two modulated RF signals are
required to permit adjustment of the RF
and oscillator circuits. One RF signal must
be at the high end of the band and the
other RF signal must be at the low end of
the band.

Several signal generators are available
that are capable of producing all these sig-
nals. They are shown in the photograph in
Fig. 7. The switch positions given in the
following text are for the EICO 324 unit
which is typical of the units available.

The audio output can be gotten from the
two jacks at the lower left hand corner of
the unit. The Signal Selector knob is to be
set at the “Int. Mod/AF Out” position to
get an internally modulated audio output.
The “AF Mod/Output” control is used to
adjust the amplitude or strength of the
modulated audio signal output from the
generator. None of the other controls have
any effect on the audio. They are concerned
only with the RF signal.

The connector at the lower right hand
corner of the unit is used for the RF and IF
output. The Signal Selector knob is set at
its previous position for a modulated out-
put signal. The frequency is selected by use
of the Band Selector switch and the rotary
frequency control knob. Thus if 455 kHz is
required, the Band Selector is set at “B,” for
this band covers the range from 400 kHz to
1.2 MHz (marked near the tuning scales).
The tuning knob is then rotated until 455
kHz appears under the pointer in the win-
dow. A similar procedure must be followed
for any RF frequency that may be required.

The amount of RF signal output is con-
trolled by the RF Course and RF Fine con-
trols. These are usually kept near minimum
during the alignment procedure.

the audio signal

50C5
{(POWER AMP)
12AVE SPKR
(VOLTAGE AMP)
DETECTOR @[ﬂ
5 ]
AUDIO OUTPUT
TRANSFORMER
[
Fig. 5. The audio amplifier
section of the receiver
combines detection and
voltage amplification in
the 12AC6 tube, and pow- 4 4 » 4
er ampincation in 50CS. 3 < >3
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12AV6 I2BE6 (2BA6

15v
AC-DC ON-OFF
SWITCH
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Fig. 6. The power supply that provides the DC
voltages for receiver utilizes 35W4 diode
tube in filtered half-wave rectifier circuit.

Finally, the output from the radio must
be monitored in some way or other to per-
form a proper alignment. The low voltage
AC scale on any multimeter can be used to
measure the output voltage.

If no meter is available to monitor the
output, the signal level may be checked
audibly by listening to the speaker and
judging the levels.

The Test Setup. When the receiver, gen-
erator, and meter are interconnected, details
and precautions should- be caretully ob-
served.

The meter should be connected to the
speaker leads in Fig. 6. If one of the
speaker leads is connected to a chassis of
B— ground, connect the common icad from
the meter to this point. If you use the in-
strument illustrated, it is the lead with the
alligator clip.

Connect the AC probe to the remaining
lead to the speaker. If the speaker has no
grounded leads, the meter may be con-
nected in cither direction. If you use a meter
which does not have to be connected to the
AC power supply, such as a VOM, the leads
may be connected in either direction to the
speaker.

Now set the Function switch on your
meter so that it will read AC. Set the range
switch to the lowest range above 1 volt.
The output meter is now set up for the
entire alignment procedure.

The common from the signal generator
must be connected to the B— ground. Dur-
ing the alignment procedure, the signal will
be injected from the Audio and RF outputs
to various points in the radio. Just where to
inject the signal will be discussed in the
procedure methods.

Several precautions must be obsecrved
when making this setup.

1. Make all connections to the receiver
when it is turned off.
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2. Excess hum during test may be re-
duced by reversing the position of the AC
power plug in its socket.

3. Never connect an external ground
(radiator, water pipe, etc.) to any point on
the receiver.

4. In conjunction with caution #3,
never place the chassis on a metal bench,
steam heat radiator, or any grounded object.
If you must use a metal bench, be certain
that the power plug is not in the socket or
that there is some insulating material be-
tween the receiver with the instruments and
the table. A large picce of cardboard will do.
To avoid shock, do not touch the metal
bench and the receiver or instruments simul-
tancously.

5. To avoid shock when uligning the
unit, do not touch uny grounded electrical
conductors.

6. Use insulated or special aligning
tools so that the alignment will not chunge
when you remove the too! from the adjust-
ment screws. A small insulated metal screw-
driver may be used.

With this in mind, we can now proceed
with the actual alignment procedure.

Aligning the IF's, Before touching the
IF cans, you must be certain that the audio
section is working properly. Connect the top
(hot) lead from the audio output of the
generator to the hot side of the volume con-
trol. This is the top, ungrounded end of the
control in Fig. 5. Turn the volume control
on the radio and the gain control on the
generator to give the maximum output.
Now, turn the output level control on your
generator down until the sound comes
through clean and undistorted to the ear.
Note the voltage. During the remainder of
the procedure, never let this meter read
more than %2 this voltage. If it should rise
above this value, decrease the output trom

Fig. 7. VIVM and signal generator are all
you need to align superheterodyne receivers.
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the generator with the appropriate control.

Now set the generator to produce a
modulated 455 kHz signal. Adjust the modu-
lation control to less than 100% modula-
tion. This is easy with most generators,
since they are either not capable of this
much modulation or use fixed modulation
with no front panel controls.

Connect the RF output from the gener-
ator, through a .01 wF capacitor, to the
grid of the tube preceding the final IF trans-
former. In Fig. 4, it would be pin 1 of the
12BA6. Adjust the trimmers in the final IF
transformer for the maximum output. Keep
the oscillator output low enough so that the
maximum desirable output voltage level, dis-
cussed above, will not be exceeded.

Now, connect the same probe to the RF
grid of the converter stage. In Fig. 2, it is
pin 7 ot the 12BE6. Because of impedance
conditions, the level of the output from the
generator will probably have to be increased
to get a reading on the meter. If no reading
can still be made, it will be necessary to
temporarily disconnect the tuned RF circuit.
This tuned circuit consists of C1A, CIB and
the loop antenna in Fig. 2. Now adjust the
trimmers in the first IF transformer for the
maximum output. Be certain to reconnect
RF circuit after alignment is complete.

RF Alignment. The big problem with RF
alignment is to find a convenient point at
which to inject the RF signal.

If there is an antenna terminal, connect
the output from the generator to it, through
a capacitor. If there is no antenna terminal,
as is the usual case, wind several turns of
wire into a small coil or “hank.” The size is
only important in that it should be conven-
ient to place it a few inches away from the
flat loop or loopstick antenna, without shift-
ing its position relative to the antenna. A
small hank of four loops or turns of ordi-
nary insulated hook-up wire wound in cir-
cles of about 3 inches in diameter will do
nicely for this coil. The various turns can
be held together at several points with mask-
ing tape. The masking tape can be used to
hold it near the antenna during the alignment
procedure.

If you made the RF loop discussed, dis-
connect both the RF and AF generator leads

from the chassis or B— ground. Connect the
two leads from the hook-up wire loop to
the RF leads from the generator. Should
this loop stop the generator from oscillating
(as noted by no output in the receiver)
more turns will be required. Just how many
turns can be found by trial and error.

If there is an antenna terminal on the
receiver, do not disconnect the generator
from ground, but connect the RF lead
through a 200 «F. capacitor to the antenna
terminal.

Feed a 1400 kHz modulated signal to the
receiver. Set the dial on the receiver to
1400 kHz. Adjust the oscillator trimmer con-
denser, C1D, for the maximum output.

Now feed a 600 kHz modulated signal to
the receiver and set the dial on the radio to
600 kHz. Adjust the oscillator padder con-
denser,* if any, for maximum output. If
there is no padder condenser, there is usu-
ally a screwdriver adjustable slug in the
oscillator coil. Adjust this for maximum
output.

Next, recheck the 1400 kHz adjustment.
Repeat both adjustments (the one at 1400
kHz and the one at 600 kHz) until you get
the maximum output and best tracking.

Now that the oscillator section has been
adjusted, the RF circuit must be adjusted.
Once again, feed a 1400 kHz modulated sig-
nal to the receiver. Tune the radio to 1400
kHz. Adjust the RF trimmer condenser
(C1B in Fig. 2) for maximum output.

Next, feed the 600 kHz signal to the re-
ceiver and set the dial to 600 kHz. Adjust the
padder condenser or slug in the antenna
coil, if either exists. In some units, it is
possible to adjust the position of the coin on
the loopstick for maximum output signal. In
other units, where no padder facilities exist,
the trimmer must be adjusted to give the
best maximum output compromise at 600
kHz and 1400 kHz.

If your listening habits favor one end of
the band over the other, or one station more
than another, it is best to adjust the RF
trimmer for the maximum output at the fre-
quency of the favored station.

Repeat the RF alignments at 1400 kHz
and 600 kHz until the best compromise is
achieved. Alignment is complete when you
remove the leads from the signal generator
and the RF coil you made. a

% Some receivers have a capacitor between the paratlel
combination of C1C-CiD and the oscillator coil, This
is the pacder condenser, A padder condenser may be
placed 1n a simuar position in the RF circuit.

Rap10-TV REePAIR



HOW T0

CHANGE

A GOLOR

TV TUBE

[ S LN S SE A RS AR i o T SR e NS B R o SO

By HOMER L. DAVIDSON

B When your color picture tube becomes
dim and one or two colors are real weak,
you can replace that color tube yourself.
Follow the photos and text in this article
and you can save yourself some dough.
This article shows how to replace the round
and rectangular color picture tubes. The
sizes are 2l-inch round, 25-, 23-, and the
19-inch rectangular color CRT’s.

The initial preparation consists of taking
the TV chassis from the cabinet. First, re-
move all knobs and the rear cabinet cover
from the TV receiver (Fig. 1). Discharge
the high-voltage charge of the tube with a
long, insulated-handle screwdriver—from
anode connection to the TV chassis. Be
real careful, and do a good job of grounding
out the high-voltage cable. In older TV re-
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ceivers, the high-voltage cable must be un-
fastened from the metal box before you open
the lid of the box. This lead will pull out of a
pin socket. In newer TV sets, the high-
voltage lead unplugs from the glass picture
tube. Unbolt the TV chassis and unplug
all wires going to the TV chassis.

This includes the picture tube cap or
socket, yoke leads, and speaker leads. All
the colored wires going to the deflection
yoke are marked on the yoke where they
are plugged in. There is little danger of
getting them wrong when replacing them.
Unhook the blue grounding lead from the
blue lateral magunet. Unplug the conver-
gence yoke-cable from the TV chassis and
also loosen the antenna terminal assembly.

Before pulling out the chassis, be sure

Vorld Radio History
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all cables and wires are disconnected. On
the older models, pull out the chassis three
or four inches and loosen the ¥4 -inch metal
screw, holding down the small-controls as-
sembly. Slide the assembly back and pull up.
Now the chassis is free (Fig. 2).

The Tube Comes Out. The cabinet should
be turned over on its face before removing
the color tube. Be sure to lay a blanket or
thick padding upon the floor to keep the
cabinet in ship shape. Have a friend (Fig.
3), or the wife, help place the TV cabinet
front down upon the padding.

In the older color sets the dynamic con-
vergence magnet assembly (Fig. 4) slides

Fig. 1.

{top, left) Removing the control knobs.

separately off the neck of the tube. In the
rectangular 25-inch sets the yoke assembly
also contains the convergence coils and fits
tightly against the color tube.

Four nuts hold the picture tube in place—
two at the top and two at the bottom. A
metal flange surrounds most tubes, near the
face of the tube. In the newer color sets,
the automatic degaussing coils (ADG) are
fastened to this framework. In the 25-inch
sets the metal flange must be removed be-
fore you can get to the nuts holding the
color tube in place.

Now remove the components from the
neck of the color picture tube. In case you
are not familiar with the location of these
components, measure their position (Fig. 5)
on the neck of the color picture tube. This
procedure is quite helpful when replacing

Fig. 3. (below) Place cabinet face down on

folded blanket to protect pic tube and finish.

Fig. 4. (right) Point of pencil

| Cange TV

indicates the
setting of convergence yoke and red band.

Fig. 2. (above) Don't be afraid to make
notes about various connections as you
disconnect chassis from CRT and yoke.
It can save you a little hunting later.

SETTING OF THE
CONVERGENCE , YOKE

RED LINE

NECK OF A 2t
INCH TUBE |

TAB FOR BLUE/LATERAL %
MAGNET POSITION
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these components to the neck of the new
color tube. A4s a safety precaution, wear
safety glasses when working close to the
picture tube. Do not put pressure on neck
of CRT or let tube rest on neck.

Clear the Neck. Place the kinescope face
down on a drop cloth or newspaper to pro-
tect the face from scratches. Now remove
the components from the neck of the tube.
When you remove the blue lateral magnet,
you will notice that it sets over a tab or
clip inside the tube neck (Fig. 6).

In the older sets, the purity ring sets over
the red ring marked inside the tube. Note
that the blue wires from the convergence
assembly (Fig. 7) go to the top of the pic-
ture tube over the blue gun, the red wires
at the left side, and the green wires on the
right going to the green dynamic conver-
gence coils.

Fig. 5. (top) Be sure to mark down measure-
ments so you can replace the yoke assembly.

Fig. 6. (below) Here author is pointing to
blue lateral magnet and the tab inside the
neck of the CRT. Tab is not obscured by
blue lateral magnet in Fig. 4. By first re-
placing the components according to the
measurements most adjustments are minor.

1973 EprTion

The large deflection yoke is loosened with
a Ya-inch nutdriver (Fig. 8) and can be
lifted off the neck of the tube. It is very
heavy; do not drop it! Be especially - careful
not to rap the CRT with a tool or heavy
object. The CRT must be handled with
care since it can implode and cause serious
damage to you and the set.

The masking must be removed from the
front edge of the CRT, as in Fig. 9. On the
rectangular tubes, a strap with corner flanges
must be removed by loosening a side-bracket
bolt. Remove the bracket (i.c., masking) as-
sembly from the old CRT and place it upon
the new tube.

Be sure the CRT is laying in the same
position as mounted in the TV cabinet. Now
place the strap in place on the new CRT
and tighten up the bracket assembly. Be
sure the high-voltage (anode) button is at

Fig. 8. (above) After yoke assembly has been
loosened with nutdriver it can be removed.
Assembly is quite heavy—don’t drop it.

Fig. 7. (below) All components of the yoke
assembly are indicated. Once you can tell
the difference between « dynamic conver-
gence yoke and a purity magnet you have an
easier job of following these instructions,
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the top of the set on a 25-inch picture tube
(Fig. 10). The 23-inch and 2l-inch round-
CRT anode connections (Fig. 11) are on the
side of the tube.

Reassembly. Place all components back
on the neck of the CRT. Use the previously
taken measurement for their approximate
position. In the older sets the yoke must be
mounted so it will slide back and forward for
purity checks. The 25-inch yoke assembly
fits snugly against the bell of the tube. This
yoke slides back and forward inside of the
large yoke assembly. Two small screws are
loosened on each side of the plastic yoke
assembly.

Tubes that are not bonded have a safety

Fig. 9. (top, left) Make careful note of how the front
protective mask is removed from CRT to make replace-
ment much easier. Plastic mask on 21-inch CRT must
be placed evenly (top. right) before taping in place.

Fig. 10. High-voltage connector is at top of 25-inch

CRT’s—on side of 19- and 23-inch CRT's.

Make sure!
Fig. 11. Resistor, with spring, bridges anode buttons.

glass—be sure the glass is clean. Wash it
with soap and then rinse with clear water.
Make sure there is no lint or dirt on the face
of the new CRT (Fig. 12). Seat the tube
in its place in the cabinet and bolt it to the
front brackets. Replace the metal shieid
and degaussing-coil assembly, if the set has
one.

Now set the cabinet upright and fasten
the convergence board in place (Fig. 13).
Install the TV chassis and connect ail cables.
Make certain that ail parts are replaced
and tightened. Banging against metal parts
will sometimes induce magnetism into these
parts and a second job of degaussing may be
required. Be sure that ali cables are con-
nected and in place. Turn on the color re-
ceiver and leave it on for 15 to 20 minutes
before purity or convergence checks are
made.

Ran1o-TV REPAIR



Basic Adjustments. Color-TV conver-
gence can take time and may require skill.
You may want to degauss and converge the
color TV yourself, if correct equipment is
available. If not, get help from a good re-
liable color-TV serviceman and pay him to
finish the job.

If you want to do it yourself; here goes:
Position a degaussing coil near the picture
tube (Fig. 14) to completely neutralize any
induced magnetism. This step will help in-
sure proper purity and convergence when
the picture tube is converged. Hook up the
Dot-Bar color generator and let it warm up
as the color-TV set warms up. When re-
placing the CRT, even sets with built-in de-
gaussing coils should be degaussed just as
if one was not built into the TV cabinet.

Take a quick look at the TV screen and
if there are any color shaded areas the set

Fig. 12. {top, left) When re-
placing CRT's that are not
bonded, safety glass must
be cleaned of fingerprints
and lint. Double check
mask to make sure it is
aligned properly in set.

Fig. 13. (top, right) When
convergence board has
been reinstalled and all
nuts and machine screws
have been tightened the
chassis can be returned to
the cabinet and secured too.

Fig. 14. (right) Degauss
the CRT even if there is
a built-in degaussing coil.

should be put through a purity check up.

To start the purity adjustment (Fig. 15),
turn off the set and unplug the IF cable
going to the tuner. Plug the AC-interlock
cord back in, let the receiver warm up, and
short out the green and blue grids through
a 100K resistor. (There are commercial
kinescope grid-shorting switch boxes on the
market for just this purpose.) At the mo-
ment the screen should be red. Adjust the
center purity ring for a center red coloring.
Then push the yoke back and forth and
adjust the purity ring until the entire screen
has an even red tint. The red-, blue-, and
green-grid connections are generally on the
top of the chassis. These three colored
wires go to the picture-tube socket.

If the purity adjustments are done cor-
rectly, the green and blue shading will fall in
line. It is always best to check each one
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separately by shorting the other two grids
to ground through a 100K resistor. If a
little shading persists, try degaussing the
CRT again and start over with the red ad-
justment procedure again.

At this time. check the level of the pic-
ture and see if the picture is in focus. Some-
times it is difficult to do a good job of con-
vergence with the set out of focus. When
you reset the focus control, convergence
dots are way off.

Getting a Picture. Convergence is rela-
tively casy on the new color receivers. The
older models require patience and plenty
of time. Connect the Dot-Bar generator to
the antenna terminais. Remove the conver-
gence board trom the back of the set and
place it on the slots at the top and back of
the set. Tighten the two metal screws so
the board is solidly in place. Watch the
wires that connect the board to the yoke
assembly so that they do not get tangled.

If the receiver was in convergence when
the color CRT went bad, the dynamic con-
vergence controls will generally need only
a touch up. Set the generator to get dots
on the CRT screen and check the dots down
through the center of the screen. Short out
the blue gun with the 100K resistor. Bring
the red and green dots together on a center
dot. Slide the red and green magnets in
on top of one another. Readjust the setting,
if needed.

If they won't quite come together, remove

and rotate the red magnet a half turn and
reinsert it, and adjust again. Now, once
the red and green dots are centered, short
the green grid and line up the red and blue
dots. (The blue-beam magnet moves the
blue dot up and down. The blue lateral-
beam moves the blue dot horizontally.
Place them on top of one another). Go
back and check the red and green guns once
again. Check that all three dots are together.
You should now have a white dot. The
amplitude and tift controls should not be
adjusted unless the dots fail to converge.

Now, step back and take a look at the
screen from u distance. Tune in a black-
and-white program {rom a local station and
check for color fringing. Generally, the
convergence buard does not need to be ad-
justed unless tampered with.

If the dots do not converge at the ends,
top, and bottom, the vertical and horizontal
adjustments must be made. Use the manu-
facturer’s convergence and adjustment in-
formation and tollow their alignment pro-
cedure. It is best to go over color conver-
gence several times and then get away from
the dots. Go buck in a few minutes and
recheck.

Follow the fuactory adjustment for black-
and-white setup. The newer TV color re-
ceivers have a service-normal switch mount-
ed at the rcar of the chassis. When this
contro! is thrown to the service position the
raster collapses into u thin white line. You
adjust the three screen controls until the
vertical line is perfectly white. Now flip
the switch to normal and the picture is black
and white. u

Fig. 15. The last step
is the most crucial
of all the steps in the
replacement of a color
CRT. Color purity has
a lot to do with the
overall enjoyment you
get when watching your
favorite programs. No-
one can thrill to faces
that are tinged with
green, or grass that
has a purplish tinge. If
you don't have the nec-
essary equipment you
can have your local TV
service technician do
both the color purity
and convergence adjust-
ments. Fee is much less
than paying for complete
job by TV technician.
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free—and legal ways—
to boost your CB signal

by Len Buckwalter, KIODH/KQA501

An old timer in the radio game once
cleared up the mystery of CB “antenna
matching this way: “Imagine driving a car
on an icy road. You gun the accelerator but
the rear wheels spin uselessly and you don’t
go anywhere. Throw sand under the wheels
and away vou go. What you've done is
matched power to load—just like matching
a4 CB rig to an antenna.”

There may be little connection between
Edsels and electrons, but there’s truth to the
old timer’s analogy. His spinning wheecls
represent the final radio-frequency amplifier
acting as a power gencrator. Ice represents
the load. or CB antenna, while sand is
cquivalent to a matching device which en-
ables the wheels to bite into the ice—much
like an amplifier delivering watts to an an-
tenna. When matching is poor in either case
(rig or car) the result is often useless heat.

The need for CB antenna matching
springs from the differing impedance of vari-
ous elements along the line. Measured in
ohms, impedance is the AC resistance en-
countered by the radio signal in going from
RF amplifier to transmission line to antenna,
and finally to the air. Each element harbors
its own characteristic impedance and maxi-
mum power transfer won't occur unless
all impedances agree—which is to say
“matched.” What determines impedance
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value is often the internal nature of the de-
vice. Fortunately, it’s possible to tamper
with impedances and electronically juggle
the numbers. As a rule-of-thumb, a trans-
mitter stage ‘that operates at fairly high vol-
tage and low current displays high impe-
dance. Thus, the final stage of a tube-type
CB rig is generallv considered high impe-
dance because pla.e voltage is about 250
and current flow only about 20 milliam-
peres. These conditiors help drive impe-
dance up to thousands of ohms. The impe-
dance of a transistor output, on the other
voltage is typically low and current flow
high. These shifting possibilitics challenge
the CB designer. who must build his crea-
tions to feed a 50-ohm impedance. Why
that figure?

Picks a Number. Fifty ohms is a standard
value which grew out of fifty-odd vears of
two-way mobile radio. It's handy for scv-
eral reasons. One is that a transmission line
(connecting rig to antenna) can operate at
low tmpedance. which gives it low operating
voltage. The line can safely snake up to a
roof or through the car trunk. Also. a stan-
dard mobile whip has an impedance of
about 50 ohms and there’s less of a match-
ing consideration.

As you can see in Fig. 1. the main points
for antenna matching start at the RF am-
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plifier final. In this circuit there'dd match-
ing device between the output stage and the
50-ohm coaxial cable. The “matcher™ is
supplicd inside the rig by the manufac-
turer und is usually adjustable by the buyer,
but more on this in a moment. The circuit
transforms high tube impedance down to
the fow value of the cable. The sccond
“matcher” is shown as an optional com-
ponent because, in many instances. coaxial
cable hooks directly to the antenna. (An-
tenna makers also adhere to that 50-ohm
value for input impedance ol a CB antenna.)
An optional matcher. however, could be
used between the linc and antenna. Some
antennas (beams. for example) may nced
tuning, and accessory antenna matchers are
sold for those who want to squceze the last
bit of energy out of the cable running to the
antenna.

also blow the final transistors. This often
happens as cxcessive voltages appear at
transistor collectors and puncture the semi-
conductor material. Only through correct
antenna matching will the S-watt CB signal
—weak enough to begin with—reach out
for maximum range.

Have Some Pi. How designers accomplish
matching from final amp to the line in a
typical rig is shown in Fig. 2. IU's the popu-
lar pi network formed by two variable ca-
pacitors around the final tuning coil. It per-
mits an adjustable match between the tube
and a reasonably wide range of impedances
in the linc. Impedance-transforming action
occurs when the capacitors are varied and
the output checked on a meter. You tune
cach control for maximum, being surc to re-
peat the adjustments several times back and
forth to find the comination that produces
best power output.

A similar circuit, found in transistorized
circuits. is shown in Fig. 3: a doublc-pi
network. The difference is that a tuning ca-

Figure 1. Matcher trans-
forms impedance of final T TTCB TRANSMITTER | TRANSMISSION
RF amp to that of antenna.
Optional matcher lowers I 509
Standing Wave Ratio FINAL | COAX MATCHER N
(SWR) of voltage within coax RF AMP MATCHER V' CABLE | (OPTIONAL)
cable. Tune both matchers I | .
for lowest SWR reading with 50000 ANTENNA —
field strength meter.  __ __ . . —— ___l 300 OR HIGHER X
___Pi NETWORK T Figturet 2 Scl;ematic o;cp':'-:ype
j output impedance ma r
RRC o, oL \ 5'09 found in tubed CB trans-
AMP I I 9 ceivers. Network has two jobs;
I L matching antenna to final RF
- g:oxs TUNE LOAD amp, reducing second.-harmon-
S S ic content in output signal.
- Adjust load capacitor for

Got a Match. Unless these major points
are matched, maximum power cannot flow,
For example, if a high impedance source
dircetly fecds a low impedance load, there’ll
be a loss because the load acts to short-
circuit the energy. If the condition is re-
versed—Ilow to high connection—then the
load can’t absorb full power. Further, when-
cver a bad mismatch occurs, the system suf-
fers “standing waves.” These demons de-
velop if power fails to be soaked up by the
load. Signals reflect back to the transmitter
and canccl part of the power.

Bad mismatch in a <olid-state rig can

World Rad

lowest SWR.

pacitor is joined by two coils with tunable
slugs. The combination of components not
only resonates the final amplifier to the de-
sired output frequency (27 MHz) but trans-
forms final transistor impedance down to
that of the transmission line. A doublc-pi is
used becausc it provides good opposition to
the passage of second-harmonic signals
from the final stage. Thesc harmonics fall
on 54 MHz and could causc considcrable
interference to TV channel 2.

In many instances, that's all the matching
circuitry you'll find in a CB antenna system.
Since line and antenna are ecach 50 ohms.

Rap1o-TV REPAIR
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Figure 3. Schematic of
pi-type output impedance

/

L

they connect directly together with no fur-
ther matching. If the transmitter output ad-
justments are correctly done. the rig should
be driving the antenna with maximum
energy.

FINAL
RF
AMP,

RF
CHOKE

The Meter Dead-out. But are the match-
ing controls properly adjusted? Manufac-
turers usually preset the rig’s output con-
trols for a 50-ohm load at the factory, but
this might not be the precise value for your
installation. The position of an antenna and
cable may affect impedance so to be sure
antenna adjustments are satisfactory, you'll
need some touching up. Some rigs have out-
put indicators (Fig. 4) which tell if the final
is putting out maximum signal, but they
read indirectly and could be misleading.

A field strength meter (Fig. 5) can more
accurately reveal the effect of transmitter
adjustments. It’s actually a primitive re-
ceiver that gives steady indication of carrier
strength. Try to place the meter as far as
possible from the antenna while taking
readings since it’s possible to sense magnetic
radiation from the antenna, and this energy
docsn’t contribute much to range. With the
rig on, and the mike button keyed, tunc the
output controls (Fig. 6) for highest field
strength. If you have a solid-state rig. don't
turn any control more than a turn or so if
there’s no change in output. You don't want
to risk a severe mismatch and possible dam-
age to the semiconductors.

The field-strength meter suffices for tune-
up, but an SWR (standing-wave ratio) meter
will do an even better job. Its operation is
based on the condition that when all com-
ponents of the system are working at high-
est efficiency. SWR is lowest. The meter
(Fig. 7) is inserted in the line and adijust-
ments made for least SWR reading. When
making these adjustments it's a good idea to
also monitor relative output on the same
meter (either reading is possible). You
might mistune the controls enough to knock
down RF output and believe cfficiency is
fine because of low SWR. A constant
check on relative output prevents this error.

The SWR meter is also a handy trouble-

1973 Ebpition

matcher found in solid state
CB transceiver. As with
network found in Fig. 2,

= double pi network not only
lowers impedance of output
signal, it also resonates
final amp to output fre-
quency on CB band.

Figure 4. Indirectly-read S/RF meter can't
tell you output SWR. Tune up this kind of
rig with aid of field strength meter (FSM).

Figure 5. This mini test lab checks health of
entire CB rig from mike connector to antenna.
Shown is Knight's Ten-2 CB Checker.

shooter. If you develop a short circuit in an
antenna element or transmission line, the
SWR reading will shoot up and spell trouble.
A perfect SWR ration is 1-to-1, but this is
impossible in practical circuits. Anything
below, say, 2-to-1 is acceptable and means
that little power is wasted in the system.

Before the Antenna. There are a number
of accessory antenna matchers on the mar-
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Figure 6. With your rig on, mike button de-
pressed, adi:ist output loading, tuning con-
trols for highest field, strength reading.

Figure 7. Keep tabs on your CB rig with
Heathkit’'s Model AM-2 Reflected Power and
SWR Bridge. Hams also find it useful.

ket and they can be instalted by anyone who
wunts to squeeze the last milliwatt out of
his rig (Fig. 8). They are similar to the
matching circuits inside the CB rig: usually
consisting of tuning capacitors and coils.
The difference is that you can install a
matcher at the point where the line con-
nects to the antenna.

Inscrting a4 matcher at the output of a
transmitter shouldn’t be necessary because
matching adjustments are already provided
by the manufacturer. A good spot for these
external matchers is at the base of a mobile
antenna (in the trunk, for example). The
reason is that mobile whips are rated at 50
ohms, but the car’s shape and the height of

the antecnna may alter their value. In gen-
eral, a whip suflers a mismatch because its
impedance drops to below that of the coax-
ial cable when mounted on a car. A matcher
can take carc of this discrepancy by trans-
forming impedances between line and whip
until they agree. This is done by turning the
matcher controls while observing either the
RF output for maximum of for least SWR
indication. as already described.

Coaxial Cable. There's a bit of contro-
versy surrounding coaxial cable and how it’s
matched to the rest of the system. If you
purchase the most popular cable—RG 58U
guarantees

—the manufacturer about 50

Figure 8. Think you can wring more power
from your rig with an optional matcher?
Here’s one made by Gold Line.

ohms impedance. This is implicit in the ca-
ble’s construction: its center wire and shield
act electrically as u series of tiny distrib-
uted coils and capacitors. No matter where
you cut the cable. it presents a 50-ohm value
(at either end). For this reason. a transmis-
sion line doesn’t have to be tuned or
matched, but merely cut to any desired
physical length.

Here’s where the hassle begins. The cable
is 50 ohms—but only if you connect it to
50-ohm devices at both ends. Unless your
transmitter and untenna are each operating
at 50 ohms. the cable is knocked for an
electrical loop and runs at some other im-
pedance. Standing waves created along the
mismatched line rock those little coils and
capacitors formed by the coaxial conduc-
tors. These problems should be cured when
you tune the transmitter output controls,
adjust the antenna (if possible in your
model) or install an antenna-matching box.

Some authoritics claim, however. that

Rapio-TV REPAIR
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cutting the coaxial cable to a specific length
cures some of the loss from cable mismatch
in a system that’s less than perfect. The
cure is based on the fact that a coaxial ca-
ble can function as an impedance-matching
device when cut to an electrical half-wave
length of the signal. To turn this into prac-
tical numbers, you’d cut the cable to 11 feet
10 inches—or any multiple of that figure if a
longer run is required. The next two length
possibilities, for example, would be 23 feet
8 inches, then 35 feet 6 inches. You may not
enjoy scnsational improvement from this
trick, but it should do no harm, and possi-
bly overcome a problem of poor transmitter
loading into the coaxial cable because of
mismatch.

Over the Mountain. The unfortunate CB
operator who lives at the bottom of a box
canyon or is hemmed in by tall obstacles can
leap-frog out of his dilemma by another
matching trick. This is the case where you
want to run a very long cable to an antenna
which clears the obstructions—on an adja-
cent hill or other high formation. If the run
is less than about 200 feet, the easiest way
out is to install RG/8U cable. It's 50 ohms,
but it operates at less loss per foot than the
RG /58U style. But if you must run hun-
dreds of feet, it would probably be cheaper

Figure 10. Tuning your CB trans-

BALUN

Figure 9. Open wire lead-in
offers CBer one distinct ad-
vantage. Signal losses with
this kind of lead-in are very
low—hundreds of feet of
cable can snake between rig,
antenna without CBer en-
countering extreme signal
loss. Only problem with
‘‘ladder’’ line is problem of
impedance matching; easily
solved with balun coils
terminating cable at both
ends.

75Q

x

SHORT
COAX

to try another possibility. It's “open-wire”
line; a ladder-like pair of conductors spaced
about an inch apart by plastic insulators
(the “rungs” of the ladder). This feeder type
is sold for TV use on UHF channels be-
cause its loss is extremely low. Remember,
though, the first limitation of open-wire
feeders is that they must be insulated by
standofts all along the way (coax can run
anywhere).

The other pitfall is impedance matching.
These lines reduce loss by wide spacing and
impedances of several hundred ohms. It
means you can’t connect the feeder directly
to a CB rig or antenna since standard rat-
ings are 50 ohms. Yet. if you must run open
line to keep cost and losses down, you can
transform impedance at either end and come
up with a good match. It's done by “balun”
coils that are sold for TV tuner repair.

The term “balun” derives from "balanced-
unbalanced.” These coils enable you to con-
nect together unbalanced devices (CB rig
and antenna) to a balanced device (the open-
wire line). Secondly, the baluns provide
about a four-to-one impedance transforma-
tion to allow these various devices to con-
nect together with no mismatch. We experi-
mented successfully with some inexpensive

(Continued on page 90)

I POSSIBLE LENGTH |

A " . A
ceiver for maximum watts per mile OIUSTMENT \“:
takes time, knowledge of test gear m
used. Here's complete test set-up— e T B
keep Field Strength Meter as far FIELD STRENGTH
trom antenna as is practicable, METER POSSIBLE
ANTENNA
MATCHING
ADJUSTMENT
TRan swe swr | ~T71 %
T SCEIVER SWR
o METER | COAXLINE — METER ANT.
- ® (CUT ToN' 10 MATCHER
L_9 OR MULTIPLES) | ] ] Iz
OUTPUT CONTROL(S)
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5B250A

6BK8
6C16
6D2

FOREIGN

TUBE
REPLACEMENT

GUIDE

12SN7GTA
6SN7GTB

12AU7A
12AX7A

6BA6
12AT7
12AU7A

12AX7A
6X4
6U5

6V6GTA
6V6GTA
787

12A6
128K7
12SK7GT

128Q7
128Q7G6T
25L6GT

35L6GT

352
50L6GT

6X5GT
6X5GT
5U4G

Cv578
Cv580
Cv58i

Cv783
Cv7s4
Cv785

Cv797
cveis
cvei9

cv820
CVv850
Ccvass

cvaz7
Cv8ss
cvss7

Ccvaoi
Cv918
Cve24

Cv925
Cviige
Cvi2s7

Cvi347
CV1377
Cv1i633

Cv1741
Ccvi800
CV1802

cvigig
Ccv1820
Cvis23

Cv183i
Cvi832
Cvig33

Cvias6
Cvige2
Cviges

Cvigro
Cv1893
Cvi900

Cv1906
CV19ii
Cv1928

Cv1929
Ccv1931
Cv1932

Cv1934
Cv1935
Cvi937

6A8
6A8
6C5

6C6
6Q76
6Q7
68J7
75
80

0C3

0z4
128)7

5RAGYB
SV4GA
1A3

1ASGY
1A5GT
1RS

184
185
174

2D21
3Q4
305GT

384
6AKS
6J6A

7A7
7C5
7C6

Y4
12K7GT
128L7GT

12SN7GTA
6F6G

25L6GT

6K8
5AR4
3v4

Anyone who's gone past the tuning knob of a
foreign-buiit shortwave receiver has discovered an
unexpected twist or three-——unorthodox-looking
capacitors, metal-film resistors, possibly some out-
standing point-to-point wiring. Another distinguish-
ing feature of foreign electronic gear is tube desig-
nations, which often bear no resembiance whatever
to those current in American circles. The follow-
ing listing equates foreign tube types with their
closest American equivalent. Though slight differ-
ences exist in some cases, in general any tube
of a pair is directly interchangeable with its mate.
CV1938  6K6GT DLI1 154 KT32 25L6GT
Cv1941 6K7 DL92 3s4 KT63 6F6G
Cv1943  6K7 DL94 3va KT66 6L6GC
CV1944 6K8 LIS 304 K71 50L6GT
CV1946 6K8 DM70  IM3 KTW63  6K7
CV1947 6L6GC DP61 6AK5 KTW74M 12K7GT
CV1950 6L7 DY86 1$2 K1Z63  6K7
CV1956 6N7GT DY87 152a L63 65GT
Cv1958 6N7GT E2157  12AT7 L77 6C4
CvV1959 50C5 E2163  12AU7A LZ319  9A8
CV1i961 12AU6 E2164  12AX7A L7329  9A8
CVi969 6SC7 EB34 6H6 M8212 5726
Cvi970 6SC7 EB91 6AL5 N16 3Q56T
Cvi978 6SG7 EBCY0  6AT6 Ni7 354
Cvi981 6SK7 EBC91  6AV6 Nig 3Q4
Cvi9s5 6SL7GT EBF89  6DC8 N19 3v4
Cv1988 6SN7GTB EC90 6C4 Ni4g8  7C5
CVi990 6SQ7 EC97 6FY5 N379 15CW5
CvV2129 5763 ECC32  6SN7GTB N703 6BQ5
CV2500 35Z4GT ECC81  12AT7 N727 6AQ5A
Cv2514 43 ECC82  12AU7A OM10  6K8
CV2524  6AUBA ECC83  12AX7A PCF80  9A8
CV2526 6AV6 ECC85  6AQS PCF82  9ysA
Cv2747 6US ECC88  6DJ8 PCF801  8GJ7
CvV2901 6267 ECCI1  6J6A PCL82  16A8
Cv2975 6BQ5 ECC189 6ES8 PCL84  15DQ8
CV2984 6080 ECC230 6080 PL84 15CW5
CV3523 6146A ECF80  6BL8 PLEO0  27GB5
CV3908 6BH6 ECF82  6U8A PM0O4  6BA6
Cv3909 6BJ6 ECF86  6HGS PMO5  6AK5
CV3912 1U5 ECH35  6K8 Qv03-12 5763
Cv3998 6688 ECL82  6BMS Qv05-25 807
CvV4007 5726 ECL85  6GV8 QV06-20 6146
CV4009 5749 ECL86  6GWS R52 524
Cv4012 5750 EF86 6267 STV150/30 0A2
Cv5041  6CL6 EF93 6BA6 us0 5Y3GT
CV5042 12BH7A EF94 6AUGA u52 5046
CV5072  6CA4 EF95 6AKS uz0 6X5GT
CVE073  6AM4 EF183  6EH7 u74 3524GT
CV5074  GAF4A EF184  GEJ7 u76 3524GT
CV5215 6BL8 EH90  6CS6 u78 6X4
CV5307 807 EK90 6BE6 uia7 6X5G6T
CV5331 6ES8 EL34 6CA7 U709 6CA4
Cv5358 6DJ8 EL84 6BQ5 uui2 6CA4
CV5365 6BQ7A EL90 6AQ5A VFT6 6Us
CV5434  6FG6 EM84  6FG6 w17 174
CV5810 GEJ7 ENS1  2D21 w63 6K7
CV5831 6EH7 EZ35 6X5GT W76 12K76T
D63 6H6 EZ80 6v4 W727  6BA6
D77 6AL5 EZ81 6CA4 X14 1A7GT
D152 6AL5S EZ90 6X4 Xi7 1R5
DAC32  1H5GT GZ30 524 X6IM  6K8
DAF91 1S5 GZ31 504G X63 6A8
DD6 6ALS Gz34 5AR4 X65 6K8
DF33 IN5GT HBC9O  12AT6 X77 6BE6
DF91 114 HBC91  12AV6 X147 6K8
DH63  6Q7 HD14 1H5GT X727 6BE6
DH77 6AT6 HF93 12BA6 Y61 6Us
DH118  14L7 HF94 12AU6 Y63 6U5
DHi149  7C6 HK90 12BE6 214 IN5GT
DK32 1A7GT HL92 50C5 263 647
DK91 1R5 HM04  6BE6 2729 6267
DL33 3Q56T HYS0  35Wa D17 155
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MAKES THE SCENE

TV’S big eye can bug the decor
out of any room setting. The
Mrs. spends considerable time
and your hard cash to make the
living room or play room an
attractive area for the family
to meet, entertain and be
entertained. But the big ugly
eye scans the scene cven when
not in use. So, H. L. Miller
of Sarasota. Florida
tells his TV to bug out.

It is easy to do provided you take
the pains. Mr. Miller cut a
hole in the top of his hi-fi
console and installed a
movable platform that goes up
and down at the press of a
button. Guide rails eliminate
the shimmy and shake as the
TV is raised and lowered
on the platform. A fractional
horsepower motor does the work
by turning a drum that winds or
unwinds a pully system.

A limit switch at the top
and bottom travel position of
the platform turns off the
motor automatically
reversing it for the next trip.
No modifications are required
on the TV whatsoever—ijust be
sure to leave enough slack in
the power cord and antenna lead-
in wire. Also, the platform
trips an on/off power switch
that controls the juice to
the TV. Think of pop-up TV the
next time you want to say,
“Bye-bye,” to the big eye! ]
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Something for everyone
Continued from page 9

burn-resistant neoprene cord set, stainless
steel element, solid state control and iron-
clad tips. Suggested net price of Model 540
with one tip is under $8.00. For more infor-
mation, write to Enterprize Development Corp.,
5127 E. 65th St., Indianapotlis, ID 46220.

Stereo Generator
Precision and stability are the important fea-
tures of the Model LSG-231 Multiplex Stereo
Generator introduced by Leader Instruments
Corporation. The LSG-231 has a pilot signal
frequency of 19 kHz with +2 Hz accuracy.
The 1 kHz audio signal is accurate to +19%.
Signal separation is rated at 50 db with out-
put voltage at O to 3 V rms continuously

variable. Specifically useful in the field or on
the workbench, this new product offers such
high reliability that many technicians may not
find it necessary to use a scope. It is easy to

operate, compact and complete with a handy
tilt stand. The LSG-231 is priced at $229.95.
For all the facts circie No. 39 on Reader
Service Page. | ]

CB Signal All Put Out

Continued from page 87

Saxton Model BC-2 baluns ordered from
Lafayette Radio-Electronics. If you try
these coils. nse the following schematic, sup-
plicd in the coil package: “Circuit A—75
ohm to 300 ohm™. One pair of coils con-
nects the 75-ohm side to the CB transmit-
ter; the second pair connects the 75 ohms
to the antenna base. (Although 75 ohms is
specified, the coils operate at very low SWR
at CB’s 50 ohms.) Sce Fig. 9 on page 87.
It's Round Up Time. Finaily, whatever

matching technigue or adjustment you fol-
low in your CB rig. don't run the “ratio
race”. Although standing waves should
have the lowest ratio indicated on an SWR
meter inserted in the transmission line, any-
thing below 2-to-1 is all you need for good
signals on both transmitting and receiving
sides. An overall look at the major match-
ing points is shown in Fig. 10 on page 87.

Antenna matching is a must for CBers,
Admittedly you can transmit far beyond 150
miles on S-watts input to vour rig’s final.
but, far too many stations can't get past the
next hill because their radiated RF is used
to heat up the coax line. Get with it and
match up! ]

Superheterodyne

Continued from page 70

of 8455 kHz. which places it exactly in our
IF signal ball park. But note that a sccond
station—a pop fly on 8910 kHz—also hap-
pens to be 455 kHz away from the local
oscillator. For each oscillator frequency.
now there are two station frequencies giving
identical 1F frequencies. It's up to your re-
ceiver to strike out the image station. Other-
wise. the RF ball game will turn into a
rout!

You might expect the receiver’s antenna
tuning circuit to completely reject the image
signal. After all, it's supposed to be tuned

(Continued on page 92)
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READER SERVICE PAGE

* The Editor of RADIO-TV REPAIR —1972 ISSUE offers read-
ers an easy way to get additional information about products
and services advertised in this issue. To become proficient
in your home and repair projects you must obtain the cor-
rect quality parts, knowledge, test gear, tools and many
other items. Become a knowledgeable buyer by obtaining
information on the products and services mentioned in this
issue and keyed with a Reader Service Number, it's yours
for the asking. Just follow the instructions below and the
literature you requested will be sent to you promptly and
at no cost. It will be a pleasure to serve you.

¢ The coupoen below is designed for your convenience. Just
circle the numbers that appear next to the advertisement
or editorial mention that interests you. Please limit your
selections to 20 or less. Then, carefully print your name
and address on the coupon. Cut out the coupon and mail to
RADIO-TV REPAIR, Box 886, Ansonia Station, New York,
N.Y. 10023. Do it today!

r-------------------------
b wmail Coupon te: This offer expires September 30, 1973 i
| I
g RADIO-TV REPAIR 1
I Box 886 Ansonia Station, New York, N.Y. 10023 1
1 e Okay, | want some informa- 1 2 3 4 5 6 71 8 :
1 tion and | want it fast. Please
9 10 11 12 13 14 15 186

[ arrange to have the literature 1
I whose numbers I've circled at 17 18 19 20 21 22 23 24 |
1 ”Ehtb?eml to e Soines 25 26 21 28 29 30 31 32 |

possible. | understand this is
i a free service; however, | must 33 34 35 36 37 38 39 40 :
: limit the circled items to 20. 41 42 43 44 45 46 47 48 i
j Name 1
1 Address i
1 } : ]
g City _ State Zip i
‘------------------------J
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(Continued from page 90)
generate a very high IF fre-
quency, positioning  any
images developed by the mix-
er well outside the tuning
range of the antenna circuit.
Looking at our example of a
double superhet, you'll see
one IF amplifier perking at
5000 kHz and another work-
ing on 455 kHz. Now if we
receive an incoming signal on
8000 kHz, the local oscillator.
now called a high-frequency
oscillator, generates a fre-
quency at 13,000 kHz, so the
first 1F signal works out to
5000 kHz. Your receiver
would have to pick up a signal falling on
18,000 kHz to produce any image. Natural-
ly, the image frequency in this instance is
significantly removed from the antenna cir-
cuit, so the image is greatly attenuated.
While high IF frequencies work well
against image interference. they also revive
Nagging Problem Number One: the higher
the frequency of a tuned circuit, the poorer
its selectivity. Since this situation also ap-
plies to IF stages, a second conversion is
required, bringing the first 1F signal down
to 455 kHz, where we can sharpen our re-
ceiver's selectivity curve. That's how the
double-conversion receiver solves both
image and selectivity hassles. Any ham or

\V

8000 kH o
18000 kHz(IMAGE)

z

5000
kHz

Any superhet worthy of warming an amateur shack
works around image problem with dual conversion. Com-
bination of IFs puts image out of range of either stage.

SWL rig worthy of an on/off switch is sure
to have this feature. But don’t think of dual
conversion as a receiver cure-all.

Dual conversion is not usually found in
entertainment receivers—radio broadcast
and TV for example, because it’s too sharp!
High selectivity could easily slice away side-
bands in an FM stereo program and kill its
multiplexed channel, or rob a TV image of
its fine picture detail.

But for all its faults, the basic superhet
circuit we've been talking about must be
doing something right. Last year over 50
million superhets were sold in the U.S. Not
bad for a circuit that might have gone the
way of the hip flask, eh? | ]

When Color Won't Stay Put

Continued from page 58

pares burst and 3.58 oscillator frequencies
and creates the DC correction voltage.

But for comparison action to occur, the
diodes in the Phase Detector must be elcc-
trically balanced, even when no burst is pres-
ent. This provides a basis for a simple test.
First, place a shorting jumper from grid to
ground of the Burst Amp, as shown. This
kills any incoming burst which would disturb
the test.

Then place a VTVM across the plate of
the Phase Detector and to ground. If your
circuit is typical of many, you should read
approximately —28 VDC at this point. Next
measure the diode cathode to ground for a
reading of +28 VDC. Voltages in different
circuits may vary, but the important feature
is that they are typically equal and opposite.

This is a good indication of proper balance
in the stage. Resistors and capacitors should
be checked if voltages are unequal.

O.K. Phase. If there’s good voltage bal-
ance in the Phase Detector, shift attention to
the Burst Amplifier. Voltage and resistance
checks here stand a good chance of reveal-
ing the trouble. If you can't pinpoint the
culprit, perhaps the incoming burst signal
isn't reaching the Burst Amp.

We've shown the source of the burst in
Fig. 11. Note that it's from a tap-off point
from the Color Amp. If any components be-
tween this point and the grid of the Burst
Amp are defective, there could be an inter-
ruption of the burst signal. So check resis-
tors. capacitors, or coils in this part of the
circuit. If you're getting color on the screen,
even if it's out-of-sync, chances are the oth-
er stages shown in Fig. 11 are functioning.
Explanation for this fact is that the color
signal must traverse those stages in order to
reach the picture tube.

Rapro-TV RepAIR




Thus, with little more than a VI'VM and
a jumper wire. you should be able to track
down most troubles in color sync circuits.
The simple tests described help locate the
gencral area, or even a particular stage that's
upsetting color stability.

If you run into an exotic problem that
won't yield to these tests, chances are you'll

need an oscilloscope to examine actual sig-
nals in transit through color-sync stages.

A typical schematic by RCA is illustrated
in Fig. 12. Note that the scope waveforms
secn at the bottom correspond to numbered
points in the diagram. Both the shape of
wave and its P-P (peuk-to-peak) voltage are
given for comparisons. u

CTS Futura V

Continued from page 47

the top to spread the highs which are more
directional and. require top billing.

A crossover network is mounted on the
rcar panel. Note that the coils are large and
arec wound with heavy wire. so connections
can be simply twisted and soldered: there's
no need for terminal strips or fancy lead
dress.

When everything is mounted and con-
nected. you simply fill the enclosure with
loose-packed fiberglass (the type used for
house insulation will do), screw in the back,
and the speaker is ready for use. If you in-
tend to finish the cabinet we suggest you get
everything assembled for a trial run. If all is
okay, remove the components before the fi-
nal finishing operations. No useful purpose
is served by loading spcaker cones with saw-
dust, varnish or stain’

Both the honker and tweeter level controls
have a full off-to-on range. so just about
any degree of midrange and high frequency
performance can be user adjusted—unlike
many commercial speaker systems with

brilliance and brightness controls that have
a limited adjustment range.

Listener’'s Report. Our listening panel
judged the finished system—in the cabinet
we built from scratch—to have a good *“‘con-
sole” sound, comparing favorably or even
better than the systems supplied in many
high-cost  complete cquipment consoles.
The low end goes down low cnough for =
full, rich sound. but not so low to produce
an annoying rumble from low cost turn-
tables or record changers.

The overall sound quality is well suited
for modern sounds: the hard midrange
sound being well suited to rock. soul and
fofk music. The wide range of honker and
tweeter level adjustments proved particular-
ly good at adjusting the overall sound to
match what cach listener considered opli-
mum for modern music.

The Futura V speaker system is rated at
8 ohms so it can be used with just about
cvery solid-state and tube-type amplifier
made. It can cven be used to improve the
performance from portable phonographs
and compacts.

For additional information circle No. 46
on the Reader Service Coupon on page 13
or 91. =

Save Big Money

Continued from page 16

and you have an extra $20 or so in vour
pocket,

Of course. the question comes up: “What
happens if my tuner is just beyond repair?”
Such an instance is rare. but if it happens
the professional repair service will tell you
so and will generally offer you a brand new
tuner replacement for about $5 additional:
a lot cheaper than you'll get from a TV
repair shop.

Rebuilt or all new, doing your own tuner
repairs keeps lot of extra money in your
pocket. u

1973 Eprtion
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FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES!
READ AND REPLY TO THESE CLASSIFIED ADS

/o

Classified Ads 65¢ per word, each insertion, minimum 15 words, payable in advance.
For information on Classified ads—to be included in our next RADIO-TV REPAIR—write to
R. S. Wayner, Mgr., Classified Ad Dept. 229 Park Avenue South, New York, N.Y. 10003.

ADDITIONAL INCOME

|

BUSINESS OPPORTUNTIES—Con'¢$.

EDUCATION & INSTRUCTION

TELEPHONE Reporters needed immedi-
ately. Set own fees. Enjoy prestige, In-
formatfon $2.00, Dollarsavers, Ten
Paddock, Hudson, New York 12534.

FORTUNES IN MAIL ORDER. Start
part time. Unlimited Potential. Details
$1.00. Shopger. Box 4198D. South Daytona,
Florida 32021

AGENTS WANTED

SELL: Personalized, Colored, Social
Security Plates. Cholce of Fifty-nine Em-
blems! Big Profits! Free Sample! DRS
Speclalties, Dept, 201C, 73 Hunter Place,
Pompton Lakes, New Jersey 07442

AUTHORS SERVICE

PUBLISH vour book! Join our successful
authors: publicity advertising promotion,
beautiful bcoks, All subjects invited. Send
for free manuscript report and detalled
booklet. Carlton Press, 4 Fifth
Avenue, New York 10011

AUTO PARTS & ACCESSORIES

AMAZING new, Chemically impregnated
auto cloth does over 50 car cleanings—
using no water. Guaranteed. $2.98 AR-
NOR. 20 Bulwer Place, B'kivn. N.Y. 11207

BOOKS & PERIODICALS

WIRETAPPING—National scandal
vour privacy invaded. Free brochure.
Don-Q. Box 548, Seattle, Wash. 98111.

FREE Catalog of Amplifiers, Inverters,
Burglar Alarms, Car Accessories, Eic.
Write: CPA Radio, 2115 Norris Canyon
Road, San Ramon, Ca. 94583.

8000 THINGS, Use anv kind scrap Il-
lustrated book, $2.95. Varietymart, Box
H331. McKeesport, Penna. 15134,

1973 HOBBY ELECTRONICS DIREC-
TORY Hundreds of companlies, products,
and services. Parts, test equipment, sur-
plus, plans. kits, and more. $1.50 Newcal
lgiéiz':;prlses. Box 323-D. El Segundo. Cal.

BUSINESS OPPORTUNITIES

I made $40,000 00 Year by Mailorder'
Help others make money! Start with
$10.00-—Free Pro-f! Torrey, Box 318-T.
Ypsilantl, Michigan 48197

10007 PROFIT Bronzing Keepsakes.
Free Literature, NBC. Box C-4-0. Coral
Springs, Florida 33065

HERBALISM! The home gold mine!
Free lesson. Herbalism Institute-D. 1338
Remuda, Glendora. Ca. 91740.

UNIVERSITY Degrees By Mail, Free Tn-
formation, Norman. Dept. 63, Box 3199.
Pasadena, Calitornia 91103.

MAKE Magnetic Signs. Big profits, De-
tails. Universal, Lenora, Kansas 67645.

ADDRESSERS and Mailers needed. De-
tatls 10¢. Lindbloom Services. 3636
Peterson, Chicago 60659,

LIFETIME Ordination D.D. Charters.
Detalls 25¢. Life Science, 2207 Cardinal.
Rolling Meadows, Illinois 60008.

FARMS, ACREAGE & REAL ESTATE

FREE—Wholesale
Plan. JAM Enterprises,
Avenue, Pittsburgh, Pa. 152

MAILORDER BEGINNERS LIBRARY.
Proven Monevmaking Publications. Liter-
ature 25¢. Refundable. HOW, Box 4457
HW3, Downey, Ca. 90241, l

GET Rich fast,

Catalog and_ Sales
8}00M Liberty

Retire young. Free
report and proof. Send Self-addressed
stamped envelope. Morgan. Box 25053-
AAB, Los Angeles, California 980025.

AMAZING Profit on_Government Sur-
plus. Send 75¢ today! Leskens, 1709 West
Miner. Arlington Heights, TI1. 60005.

$1000 MONTHLY from your own home.
write: Jordan, 27495 Road 176, Dept. DC1.
Exeter, Calif. 93221.

COMPLETE MAILORDER BUSINESS
COURSE $10.00, Information SASE. Ray-
mond Brooks, 7147D, St. Petersburg 33734.

DO-IT-YOURSELF

PROJECTION TV—Convert your port-
able to SEVENTY INCH TV projector for
under $10.00 Free details: Macrocoma,
Dept. SMC, Washington Crossing.
Pennsylvania 18977

DISCOVER how to avoid calling the
serviceman. Save by servicing home equip-
ment vourself, Send $1.25 f{~r magazine.
RADIO-TV REPAIR—229 Park Avenue
South. New York, New York 10003

GOVERNMENT LANDS—Low as $1.25
Acre! Buy, lease or homestead—TFree De-
tails! LANDS DIGEST. Box 1555-JC.
Tacoma. Washington 98401

FOR VETERANS

COLLECT $1.000's in G.I. benefits.
services! WW-II. Korean. Vietnam vet-
erans still qualify—even 30 years after
discharge! Details. 25¢. Viscount, Box 620-
D. N.Y.. N.Y. 10003,

GIFTS THAT PLEASE

FREE Illustrated Gift Catalog. Irving
Dzu7x§3. Old Turnpike, Woodridge, N. Y
1

HOME WORKSHOP SUPPLIES

25 WEEKEND BUILD-IT PROJECTS
—Practical designs for home/shop buffs
who enjoy working with wood, tools. mo-
terials and techniques, Bend $1.00 for vour
copy (includes postage) to Davis Publica-
tions, Inc., 229 Park Avenue South, New
York. New York 10003.

HEARING AIDS

HUGE SAVINGS! BUY DIRECT! Elimi.
nate dealer markups. 20 days FREE Trial
Terms arranged. No salesman will call
LLOYD'S-79. Rcckford, Illinols 61108.

INVENTIONS WANTED

SOLID STATE & HOBBY CIRCUITS
MANUAL $1.95 postpald to your door. The
new Manual HM 91 offers over 400 pages
of circuits for the hobbyist, engineer. ex-
verimenter and do it yourself kit builder
HURRY—Supply limited. Free catalog
FRAZER & ASSOCIATES. 3809 Surfwood
Rd.. Malibu, Calif. 90265.

APPLIANCE REPAIR BOOKS. Written
in easy-to-understand language bv experts
in the service field with lllustrations and
diagrams! Acclaimed bv instructors and

FREE BOOK 999 Successful, Little-
Known Businesses ** Work Home!
Plymnuth P3, Brooklyn, New Ynrk 11218,

MAKFE Mcnev, Full or Spare time your
choice of home income Prnducing Bnsi-
nesses, Free List low crst books, Health,
Wealth, Happiness. Brokaw's Country
E%rsxler. Dept. 23. Route 3, Marengo, Ohlo

THERE IS NO CHARGE FOR THE 2I

94

repair refrigerators, air conditloners,
washers, dryers, ranges., dishwashers,
vacuum cleaners. motors, water heaters. |
coffeemakers, hair dryers, food mixers. [
can openers electric irons, floor polishers
and many others. Also fundamentals of
solid state, setting up a shop, using test
equipment and a lot more. Only $2 65 to
$4.90 each! Pree price list. C & N, 5841 |
Montrose, Chicago 60634, !

prof 1s alike! How to diagnose and '

WE either sell your {nvention or pay
cash bonus. Write for detalls. Universal
Inventions. 298-3. Marion. Ohlo 43302

MAIL-ORDER OPPORTUNITIES

1006, PROFIT. SETL SECURITY
products by mail Detalls. samples free.
CSA. Dept., 2A, Box 12177, Dallas, Texas
75225

P CODE — PLEASE u’scf

MONEYMAKING OPPORTUNITIES

MAKE BIG MONEY raising Chinchillas,
Cavies, Rabbits for us. Catalog 25¢.
Keeney Brothers, New Freedom, Penna.
17349,

START small. highly profitable elec-
tronic production in your basement. In-
vestment, knowledge ~unnecessary. Post.
card brings facts, Barta-SME, Box 248,
Walnut Creek. California 94597

IT IN YOUR CLASSIFIED AD

Rap1o-TV REI;AIR




CLASSIFIED MARKET PLACE-Cont.

MONEYMAKING OPPORTUNITIES—
Con't.

MAKE MONEY Writing Short Articles
at Home, Begin immediately! Copyrighted
Report Reveals How and here. Send
$1.00. Jay-Bees Enterprises, Dept. F, 12
g:"eﬁ‘;lYork Avenue, Bergenfield, New Jersey

‘ .

INCOME Guaranteed raising Chin-
chillas at home, 25¢, Chinchilla, 11 DCC.
Port Richey, Florida 33568.

BANISH unemployvment
Start now to make steady profits from
tiny  Investments, Amazingly easy, See
“*An Independent Income for Beginner's
1 Low Priced Stocks.” $2.98 postraid

fears forever. ,

1

|

S. D Rush Company. 306 Ramona Place. |
s

Costa Mesa, Calif. 92627, No C.0.D.s

Make Your Classified Ad Pay, Get *"How
To Write a Classified Ad That Pulls " In-
¢ludes certificate worth $2.00 toward clas-
sified ad 10 S & M. Send §1.25 rincludes
postage) to R. § Wavner. Science & Me-
xha&lics. 229 Park Ave.. South, New York
i 3

PERSONAL

RADIO & TELEVISION—Con't.

ELIMINATE Debts Without Borrowing!'
Particulars 25¢, Helper, Box 9308, No,
Hollywood, California 91609,

TV TUBES 36¢ each. Send for Free 48
page color catalog. Cornell. 4217-W
University, San Diego. Calhfornia 92105.

ORIENTAL introductions! Photographs,
descriptions, questionnaire, brochure, de-
tails, $1.00, INTER-PACIFIC, Box 30 SC.
Birmingham. Michigan 48012,

DON'T DIE  WITHOUT A WILL!'
BLANK WILL FORM PROTECTS YOUR
FAMILY. Only $1 98—guaranteed'
today! Warnock. 116 Wilhams, Winder.
CGieorgia 30680,

LONELY? Find Your Lifemate' Nation-
wide Datematching. Details $1.00—ELITE,
Box 64, New York City 10019

PHOTOGRAPHY—PHOTO FINISHING

REMAILING SERVICE

RECEIVING - Forwarding - Remailing,
monthly rates, Nortex, Drawer 430,
Weatherford, Texas 76086,

ST. PETERSBURG., Florida, Branch 25¢.
rate information SASE. Raymond Brooks,
T7147D 33734.

SONGWRITERS

SONGS. POEMS WANTED'
lishing, recording at our
TALENT, 17-HW Longwood Road,
Massachusetts 02169.

For pub-
expense!
Quinev,

Make your own S & M Densitometer, Send
$3 00 for detailed drawings and Instruc-
tions. A must for successful photographv
in vour darkroom. Order direct frim.
S & M Instruments, Dept TV3, 229 Park
Avenue South, New York. New York 10003

OF INTEREST TO WOMEN

RADIO & TELEVISION

SPECIAL SERVICES

INFORMATION ON anvthing' Authori-
tative! $2.00 {deductible), Metzlol
Research. Box 220611M. ITong Isl. nd City,
New York 11102

TIPS FOR THE HOME, ETC.

325 00 DAILY Possible addressing-stufi-
ing envelopes Tipewriter-longhand, als,
Chuping News items at home, Informa-
tion; Send stamped addressed cnvelope
Ame-7. Box 310, Le Mars, Towa 51031

|

HEAR POLICE FIRE Dispatchers, cata-
log shows rereivers; exclusive directories
ol "confidential”” channels Send 8¢ stamp
Communications, Box 56-DA. Commack,
New York 11725

PRACTICAL tips for home, garden and
workshop are 1n 1001 How-1. Ideas '
Send 61 25 for your copy includes Postage,
to 1001 How-To Ideas, 229 Paik Avenuc
South, New York. New York 10003

FOR GREATER CLASSIFIED PROFITS, RESULTS AND SAVINGS

Place your ad in one of our SPECIAL COMBINATIONS: Business, Science & Mechanics, or Davis Combi-
nation. Each Combination is designed to give your ad the largest audience available. For further
information write to: R. S. Wayner, Manager, Classified Advertising, Science & Mechanics, 229 Park Avenuve

South, New York, N.Y. 10003.

Service Shop Tips

(Continned from page 14)

ameter is. What is it?

—K.G.. Denver CO
First. the metric system is not new. In fact. our
founding fathers came (o within one centi-
meter of adopting it over the English system
for use in the U.S. Second, a myriameter equals
10 kilometers or 10.000 meters. 1 never heard
of it until you mentioned it. Chances are. it
will not get into common usage.

How Many Watt?

How many watts equal one horsepower?
—V.P.. Washington DC

7457 walts.

Skylook Gain
How can a CB antenna increase the watlage of
a CB rig?

—I.N Raritan N
Your question is the type I would have asked
when I started in electronics. After all. how
can a few pieces of wire amplify a signal?
Actually, Jim. the untenna gathers the signal
that would be scattered all over and beams it
into a general direction. This characteristic
puts more signal in a given direction than there
1973 EprrioN

would be normally. Hence. the antenna has a
gain of so many times what it would be if it
were not directional. Antenna gain is great
provided you want the directional quality.

Inflation—Phase 3
Does a CB license cost $§25?

—L.T.., Estes Park CO
The price is only $20. but the inside talk is a
boost is in the works.

Black Light
I want to experiment with nltra-violet light.
Where can I get parts and materials?

—A.G.. Smithers, B.C.
Write to Edmund Scientific at Dept. JM, 300
Edscorp Bldg., Barrington NJ 08007. They
have an advertisement in this issue for their
catalog, which. by the way. lists many ultra-
violet supplies.

Newsstand Buyer
Okay, where can I get a Fall/Winter 1972
CoMMUNICATIONS WORLD? [I've checked  all
the newsstands in my area.

—AM.. Farmington CT
No where! We didnt publish one last vear.
However, look for two issues in 1973, In fact,
if you can’t find a copy on your newsstand to-
day, write to the Publisher of this maguzine
and enclose $1.25.

World Radio Histol



Photographing TV

Continued from page 24

images in your movies will be somewhat
bluish, but will certainly be acceptable. Your
camera manual will tell you how to move
the No. 85 filter out of the light path in the
camera.

If you have a super 8 camera, you can

Expensive equipment is nice but not
necessary. Ordinary fixed focus camera

is fine for photographing live-from-
the-moon TV at home from large-screen set.

use a high-speed black-and-white movie film
—Kodak Tri-X Reversal Film 7278—ASA
200. Your photo dealer may have to order
this film for you. Although some cameras
are not designed to expose this film properly
under normal lighting conditions, most cam-
eras will give satisfactory exposure for mov-
ies of television programs. To make movies
on this film, you can leave the TV bright-
ness control at its normal setting. If you
have a manually adjustable camera, try a
lens opening halfway between /2.8 and {/4
for both black-and-white and color televi-
sion. ’

A New QSL Idea. Here's a good idea which
will pay off rich rewards in the future. Col-
lect autographed pictures of people who
will soon become famous. Photograph first-
year professional athletes while they are
competing in a game. Send a print to the
player addressed to care of the player’s
club. You'll receive an autographed photo
with a personal note, in most cases. Imagine
snapping Willie Mays twenty years ago.
Don’t shoot superstars—they have too
much mail to answer. Results will be poor. B

EXPOSURE TABLE

(Suggested Camera Settings for Pictures of Television Images)

Black-and-White Color
Film Television Set Television Set
(Use) F———— T——
Leaf-Type Focal-Plane Leaf-Type Focal-Plane
Shutter Shutter Shutter Shutter
Verichrome Pan
Plus-X Pan 1/30 sec 1/8 sec 1/30 sec 1/8 sec
(Black-and-White) f/4 f/8 /2.8 /5.6
Tri-X Pan 1/30 sec 1/8 sec 1/30 sec 1/8 sec
(Black-and-White) f/5.6-8 f/11-16 f/4-56.6 £/8-11
Kodacolor-X (1) 1/8 sec 1/4 sec 1/4 sec
(Color Prints) /2.8 1/8 sec /2.8 f/2.8
Kodachrome-X (1) or /2.8 or or
Ektachrome-X (1) 1/16 sec ’ 1/8 sec 1/8 sec
(Color Slides) /2 f/2 f/2
High Speed Ektachrome (1)
{Daylight) —with 1/15 sec 1/8 sec 1/8 sec 1/8 sec
Norma! Processing ASA 160 f/2.84 f/4-5.6 f/2.84 f/2.84
(Color Slides)
High Speed Ektachrome (1)
(Dayhght)—wa.th 1/30 sec 1/8 sec 1/30 sec 1/8 sec
ESP-1 Processing for t/4 £/8 £/2.8 /5.6
a Speed of ASA 400 : :
(Color Stides)
NOTE: When two lens openings are given, such as 1/4-5.8, lens setting is midway between these
stops.
(1) Pictures of color television taken without a filter will look blue-green. With the color films in
the table, you cen use a Kodak color compensating filter, CC40R, over your camere fens to help
bring out the reds in your pictures. Increase the exposure suggested in the table by 1 stop.
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1 LEADER IN ELECTRONICS TRAINING

For over half a century. RCA Institutes, Inc.
has been a leader in resident school technical
training in electronics, and for many years. it
has offered home study training in electron-
T

RCA AUTOTEXT TEACHES ELECTRONICS
RAPIDLY, EASILY
Beginner or refresher - "AUTOTENT ™ RCA
Institutes’ own Home Training method helps
you learn electronies rapidly. easily.

3WIDE CHOICE OF CAREER PROGRAMS
Select from a wide choice of career pro-
grams, each of which starts with the amazing
SAUTOTEXT” method of programmed in-
struction. Check over the attached card.

4 CASSETTE SYSTEM
An exciting coneept s almost like having
an instructor right in your home.

5 PERSONAL SUPERVISION THROUGHOUT

All during your program of home study,
your exams are reviewed and commented
upon and questions answered by RCA Insti-
tutes instructors personally involved in your
efforts and ready to help you over any
“rough spots’ that may develop.

6HANDS-0N TRAINING

To give practical application to your studies,
a variety of valuable Kits is included in many
programs. In RCA’s Master TV/Radio Servic-
ing Program, you actually build and keep an
all solid-state black and white TV set. and u
color TV set. You also construet an oscillo-

RCA Institutes Home Training
may be your best investment
for a rewarding career

= in electronics:

B In the Master TV/Radio Servicing Program,
vou build and kecQ/thc all solid-state

black and white TV set, the color TV set, the
oscilloscope and multimeter shown above.

scope and multimeter which are yours to
keep and use on the job.

FCC LICENSE TRAINING — MONEY-BACK
AGREEMENT

RCA Institutes’ money-back agreement as-
sures you your money back if you take and
fail to pass the FCC exams within 6 months
after completing the course.

8 CONVENIENT PAYMENT PLANS

You get u selection of tuition plans. And. we
are an “Eligible Institution™ under the Fed-
erally Insured Student Loan Program,

9 RCA INSTITUTES IS FULLY ACCREDITED

Accredited
Council. Licensed by N.Y. State

member National Home Study
courses

of study and instructional facilities approved
by the State bducation Department.,

Approved by N.Y. State kducation Dept. for
the training of Veterans,

rl—.‘c" Institutes, Inc.

Home Study Dept. 767-303-0
320 West 31st Street
New York, N.Y, 10001

Name - I

Address

Citv

State____Zip___
Check here if interested in Classroom Training O I
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BUILD 20 RAD

and Electronics Circuits

PROGRESSIVE HOME

RADIO-T.V. COURSE

Now Includes

% 12 RECEIVERS

% 3 TRANSMITTERS

* SQ. WAVE GENERATOR
% SIGNAL TRACER

% AMPLIFIER

% No Knowledge of Radio Necessary

% No Additional Parts or Tools Needed

% EXCELLENT BACKGROUND FOR TV
b d SCHOOL INQUIRIES INVITED

: é'OG:EA;S'a’LEL%T.?oRR % Soid in 79 Gountries

YOU DON'T HAVE TO SPEND

HUNDREDS OF DOLLARS FOR A RADIO COURSE
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The °*‘Edu-Kit’* offers you an outstanding PRAC
rock-bottom price. Our Kit is designed to train Radi. s
use ot the most modern methods of home training. You will learn ra
practice and servicing. THIS 1S A COMPLEIE RADIO COURSE
You will | how to build radios, using reguilar schemati i how to wire and solden
in a professional manner; how to service radios. You wiil wor with the standard type of
punched metal chassis as well as_the latest developimel of Printed Circuit chassis.

You will lcarn the hasic principles of radio. You will construct, study and work with
RF and AF amplitiers and oscillators. dctectors, rectifiers, test cquipment. You will learn
and practice code, ing the Progressive Code Oscillator. You will icarn and practice
trouble-shooting, using the Progressive Sigm. racer, Progressive Signal Injector, Pro-
ressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany-
ng instructional material.

ou will receive training for the Novice, Technician and Genera)l Classes of F.C.C. Radio
Amateur Licenses. You will build Receiver, Transmitter, Square ave Generator
Oscitlator, Signal Tracer and Signal Injector circuits, and
will receive an exeeltent background for television,

Absolutely no previous knowledge of radio or science
the product of many years of traching and engineering e
provide you w
price you A

TICAL HOME

RAOIO COUR
© & Electroni S

Technicians, making
dio theory, construcs

tion IN EVERY DETAIL.

xperience. 'Edu-Kit!
ith a basic education in Electronics and Radio, worth many times the
he Signal Tracer alone is worth more than the price of the kit

0 not need the siightest background

or science hether you are inter-

in Radio & Electroni because you

want an interesting hobby., a well L1
business or a j
**Edu-Kit'' a wor
Many thousands of

ages and  backgrounds
used the “*Ed in
tries of the world. The *‘Edu-Kit’’ has been
carefuily designed, step by step,

You cannot make a mistake. The ‘'Edu-Kit**
allows you to teach yourself at your own
rate. No instructor i$ necessary.

PROGRESSIVE TEACHING METHOD

The Frogressive Radio *‘Edu-Kit'* is the foremost educational radio kit in the world,
and is universally accepted as the standard in the ficld of clectronics training. The *‘Edu-

1'’ uses the modern educational principle of ¢*Learn by Doing.’* Therefore you construct,
tearn schematics, study theory, practice trouble shooting~—all in a closely inte
gram designed to provide an casily-icarned, thorough and interesting bac!

You begin by examining the various radio parts of the *‘Edu- v
of these parts.

have successfully
more than 79 coun-

dividuals of all

grated pro-
kground in radio.
u then learn thtt!

s

o
tunction, theory and w Then you build a simple radio. With this

I4 » h i
set you will enjoy tistening to regular broadcast stations. learn theory, practice testi

and trouble-shooting. Then you build a more advanced
and technigues. Gradually, n a progressive manner,
find yoursel! constructing more advanced muiti-tube ra cCircuits, and doing work tike &

r d T
- Included thg “‘Edu-Kit'’ course are Receiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional
‘‘breadboard’’ experiments, but genuine radio circuits, constructed by means of professional
wirning and soldering metal cha: s the new method of radio construction known
rinted Circuitr crate on r_DC house current.

ng
ra ._learn more advanced theory
and at your own rate. you will

You wi receive all parts and instructions necessary to build twenty different radio and
electronics circuits, each guarantecd to operate. Our Kits contain tubes, tube sockets, vari
able, electrolytic, mica, ceramic and paper drelectric condensers, resistors, tie strips,
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder,
selrnium rectifiers, coils, volume controls and switches, etc, R

In addition, you receive Printed Circuit materjals, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also reccive a usefur set of tools, a
professional electric_soldering iron, and a seif-powered Oynamic Radio and Electronics
Tester. The "Edu-Ki also includes Code Instructions and the Progressive Code Oscillator,
in addition to F.C.C. Radio Amateur License ng. You will also receive lessons for
servicing with the Progressive Signul Tracer and the Pragressive Signal tnjector, a High
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Gonsutta.
tion Service, Cer! ate of erit and Discount Privileges. You receive all parts, toels,
‘instructions, etc. Everythino vours to

Edu-Kits' 1149 Broadway. Dept. S16DK. Hewlett. N.Y. 11587

Progressive Inc.

10

Troining Efectronics Technicions Since

Reg. U.S.
Pat. Off.

1946

" FREE EXTRAS

|

® SOLDERING IRON

® ELECTRONICS TESTER
PLIERS-CUTTERS

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT
TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIOE o QUIZZES
TELEVISION BOOK « RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE « FCC
AMATEUR LICENSE TRAININ
PRINTED CIRCUITRY

]

|SERVICING LESSONS

will tearn trouble-shooting

and

servicing in a progressive manner. You

will
you construct. You will
and causes of trouble in home, portab
and car radios. You will
use the professional Signal Tracer,
wvnique Signal Injector and the dynam
Radio & Electronics Tester. Whilc
are learning in this practical
will be able to do
your friends and oacighbors,
fces which will far exceed
the “‘Edu-Kit.'* Our

will help you with
lems you may have.

the

practice repairs on the sets that
learn symptoms

le

tearn how to
the

ic

you
you
many a repair jot for

p
Consultation Service
any technical prob-

FROM OUR MAIL BAG

J. Stataitis, of 2S5 Poplar Pl., Water:
bury. Conn writes: ¢ repared
several sets for my and e

but | found your ad and sent for your
Kit.'*

Ben Valerio, P. 0. Box 21. Magna,
Utah: ‘‘The Edu-Kits are wonderful. Here

I am sending you the

the answers for em. | have been

)

different kits;

fine. Also like

feel proud of b

Radio-TV Club.
ober

fet you know that

)
ecoming a member of your

questions and also
n

Tracer works

Robert L. Shuff. 1534 Monroe Ave
Huntington, W. *‘Thought 1 woul
dr ou a few to say that i1 re-
ceived my Edu-Kit, and was really amazed

Kit is really swell,
trouble,

and finds the
if there is any to be found.’’

UNCONDITIONAL MONEY-BACK GUARANTEE — — — =7
Please rush my Expanded Radio-TV Course with “Edu-Kits'* x to me.

] Send Course with Edu-Kits postpaid. ) enclose full payment of $34.9%5.

I enclose $5.00 deposit.
$29.95 plus postage.

Send Course with Edu-Kits C.0.D. for balance of

Send me FREE addi

ional ynformation describing Course with Edu-Kits,
NAME

AODRESS Ve
CITY & STATE zZp

PROGRESSIVE “EDU-KITS" INC.

1189 Broadway, Dcpt. S16DK, Hewlett, N.V. 11587

| PRINTED CIRCUITRY

|

At no increase in price, the
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a unique
servicing instrument that can detect many
Radio and TV troubles, This revolutionary
new technique of radio construction is now
becoming popular in commercial radio and
TV sets.

A Printed Circuit is a special insulated
cthassis on which has been deposited a con-
ducting material which takes the place of
wiring. The various parts are merely plugged
in and soldered to terminals,

Printed Circuitry is the basis of modern
Automation Electronics. A knowledge of this
subject is a necessity today for anyone in-
terested in Electronics.

“Edu-Kit

|

CIRCLE NO. 9 ON PAGE 13 OR
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