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TR-35 TV OUTLET

TV outlets in a variety of
models for all-channel TV
and FM reception

plus rotor.

Pull enough to bring in those dis-
tant stations—those hard-to-get
channels—pull enough to feed more
than one set! Try Winegard’'s CW-
980 Color-Wedge VHF-UHF-FM
model, with its optional antenna-
mounted solid state preamplifier,
for the ultimate in TV reception.
Or, for strong- y

signal areas, try one
of Winegard’s smaller models. They
offer the same high quality, the
same protective gold finish, the
same two-year replacement policy.
I1f the Winegard name is on the box,
you can be confident it's an antenna
with real “pull’”’—and that's the
name of the game!

Winegard Accessories
For Complete Systems...

BC-782 BOOSTER-COUPLER
Solid-State Booster-Couplers
for all-channel TV and FM sig-
nals to 2 to 4 sets.
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CC-282 COUPLER
All-Channel non-amplified cou-
plers to connect two sets to one
antenna.

FM
/ CS-380

BAND SEPARATOR
Band separators to
connect 75 or 300 ohm
downlead to 300
ohm UHF, VHF & FM
terminals.
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AC-823B CARTRIDGE
PRE-AMPLIFIER

L 4
Nl Antenna-mounted
= pre-amplifiers
[ oo in 8 models for
® all-channel, UHF

VHF-FM and FM
use, each in its
own weather-
proof housing.

——

Winegard Antennas
ForTrailers and Boats

Specially designed SENSAR
solid-state antenna for boats &
recreational vehicles—extra
strong construction.

®

HA-130

Winegard's new ‘‘Hideaway”
Travel antenna for trailers,
boats, campers, folds like an
umbrella for travel!

W

Winegard Company — 3000 Kirkwood Street - Burlington, lowa 52601 WI NEGARD

TELEVISION SYSTEMS

. . . for more details circle 136 on Reader Service Card



TV TUNER SERVICE

VHF, UHF, FM or IF-Subchassis. . .
... All Mdkes

Fost § hr. Service!

You owe it to yourself

to try P.T.S. We are the fastest growing, oldest and now the

largest tuner service company in the world. Here is what

you get:

1. Fastest Service — 8 hr. — in and out the same day. Overnight
transit to one of our six plants, for parts, tuners or IF-modules.

2. All tuners cleaned inside and out, repaired, realigned and air
tested.

3. On IF-modules all stages checked, all traps set with high calibre
test equipment.

4. Fine Quality! Your customers are satisfied and you are not
bothered with returning your units for rework!

S. Lower Cost! Up to $5.50 less than other tuner companies!
FIRST TO OFFER 365-DAY GUARANTEE!

6. Friendly, helpful personalized service! COLOR—BLACK & WHITE—TRANSISTOR TUNERS—ALL MAKES
GUARANTEED COLOR ALIGNMENT—NO ADDITIONAL CHARGE

We offer you finer, faster...  vvrudrem  $9.95

uv-comso  $16.95

Precision IN'& IF-mMODULE  $12.50
Tuner Service
For fastest service, send faulty unit with tubes, shields and all broken parts to

vt CUSTOMIZED REPLACEMENTS AVAILABLE
LIKE T0 DO IT YOURSELF? PTS ELECTRONICS, INC.

FOR 51295 UP(NEW OR REBUILT)
PTS makes all tuner parts available to you.

HOME OFFICE—P. O. Box 272—Bloomington, Ind. 47401 Tel. 812/824-9331

Send one dollar (redeemable) for our " i
TUNER REPLACEMENT GUIDE AND PARTS CATALOG EAST— P. 0. Box 3189—Springfield, Mass. 01103 Tel. 413/734-2737

WEST COAST— P. O. Box 41354—Sacramento, Cnlif. 95841 Tel. 916/482-6220
®60 pages of top information ©®Blow-up of all tuners ©®Largest MOUNTAIN— P.O. Box 4145—Denver, Colo. 80204 Tel. 303/244-2818

®Antenna Coil Replacement Guide SOUTHWEST— P. 0. Box 7332—Longview, Tex. 75601 Tel. 214/753-4334

exact tuner replacement guide
SOUTHEAST— P. 0. Box 6771—Jacksonville, Fla. 32205  Tel. 904/389-9952

®Multi-fit Replacement Tuner Shaft Guide
. . . for mare detalls circle 127 on Reader Service Card
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Look for the PTC

Please The Customer

Semiconductor Mart _
our Mallory Distributor’s.
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THE FAMOUS MALLOBIN WAREHOUSE.

With the semiconductors most needed by service technicians.

THE SEMICONDUCTOR MART. Here's the quick, easy FREE copies of the very latest cross-referenced

way to get the replacements you need. It's the best assortment Semiconductor Product Guide.
of the hottest semiconductors around. Transistars, diodes, multiple
diode packages, zener diodes and integrated circuits included.

Clear, concise product data on the packages makes your choice easy. And
Mallory quality, versatility, and dependability make every choice a good one.

You know what you need.
Now you know where to find it.

MALI.ORY MALLORY DISTRIBUTOR PRODUCTS COMPANY

a division of P. R. MALLORY & CO. INC.
Box 1284, Indianapolis, Indiana 468206; Telephone: 317-636-6353
. . . for more details circle 122 on Reader Service Card

4 | ELECTRONIC TECHNICIAN/DEALER, MARCH 1973



PHILLIP DAHLEN, CET
Editor

1 East First Street
Duluth, Minn. 55802
(218) 727-8511

ALFRED A. MENEGUS
Publisher

757 Third Avenue

New York, N.Y. 10017
(212) 572-4839

TOM GRENEY
Publishing Director
JOSEPH ZAUHAR
Managing Editor
GAYNELLE DAVIDSON
Production Manager
JOHN PASZAK
Graphic Design

LILLIE PEARSON
Circulation Fulfillment
GENE BAILEY
Manager, Reader Services

MANAGERS

BERNARD H. PYGON
43 East Ohio Street
Chicago, Ill. 60611

(312) 467-0670

CHUCK CUMMINGS
Ad Space South/West
613 North O’Connor
Irving, Texas 75060
(214) 253-8678

KEN JORDAN

DONALD D. HOUSTON
1901 West 8th Street
Los Angeles, Calif. 90057
(213) 483-8530

CHARLES S. HARRISON
CY JOBSON

57 Post Street

San Francisco, Calif. 94104
(415) 392-6794

ROBERT UPTON
Tokyo, Japan
C.P.0., Box 1717

ELECTRONIC

TECHNICIAN/DEALER

MARCH 1973 - VOLUME 95 NUMBER 3

This month's cover photo, courtesy of the Winegard Co., shows a technician from Alpha-
Omega Applied Electronics, Inc. of Bellevue, Nebr., installing a new antenna system.
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32 TROUBLESHOOTING INTERMITTENT CIRCUITRY: A LOGICAL APPROACH

Lew Christy provides techniques for servicing those really “tough dog’ circuits
fairly quickly.

35 SSB MARINE RADIOTELEPHONES

New FCC regulations will require boat owners ta update their radiotelephones with
more sophisticated systems that you may be called upon to install.—by Leo G.
Sands.
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Reviewing specifications for McAdam's Model 2000 Digital Audio Analyzer system.

41 COLORFAX: Tips for easier color-TV set repair.
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Give them the picture
they paid for with RCA

antennas and rotators.

A great combination for great reception—and great sales. Because you cover
all reception requirements...UHF, VHF/FM or UHF-VHF combinations...color or
black-and-white...metropolitan or fringe areas... with the full line of RCA Permacolor
antennas and RCA rotators. Each Permacolor antenna is precision engineered,
easy-to-install—a top quality performer. Every RCA rotator features dynamic turning
power and pin-point accuracy. Plus handsome styling for maximum customer appeal
And RCA antennas and rotators were developed with the space age techniques and

thorough testing that have made the RCA name famous.
So give your customers the picture they paid for with the name

they can rely on...RCA. The extra feature that means more “

sales for you. At your RCA Parts and Accessories distributor.

Parts and Accessories, Deptford, New Jersey 08096
for more details circle 128 on Reader Service Card
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Burning Our Bridges

Being as
human as
everyone ¢lse, |
am, of course,
somewhat
sensitive to
criticism. . .

. but never to such
a degree that |
will run away
from a good
fight!

From a comment such as this, some
readers that do not know me
personally might jump to the false
conclusion that I might be one of
those out-spoken characters with an
oppressive personality that dominates
every situation and conversation.
However, those that have met me
report quite the opposite, indicating
that I spend so much time just
listening that they wonder if 1 am ever
going 1o present a personal view. (So
much for wasted space concerning my
own personality.)

Occasionally your editor reccives a
friendly chiding from association
people—particularly from those
involved in the CET program—
complaining about our publication of
letiers critical of their goals. We also
print an occasional letter that is
critical of your editor and the contents
of this magazine. Such a letter has
been included in this month’s issue,
and we expect to continue our policy
of printing the majority of the
responsible letters received—whether
or not they agree with the views of your
cditor. To do otherwise would be to
impose a sort of censorship that would
be a discredit to our publication. We
might not agree with what all our
readers say, but we will certainly
defend their right to say it.

This publication has been extremely
strong in its support of our professional
associations (particularly in the
monthly Editorials, which need not
represent the views of anyone but your
editor). In fact, such support has been
so strong that one friend at a recent
board meeting suggested that it might
be safer if these Editorials were
printed on asbestos. However, despite
our strong support, we realize that

there is another side to every position

. a side that can be presented in our
Letters to the Editor Column.

Your editor feels that basically this
world contains but three groups of
people: Those that support a particular
concept or its adaptation, those that
oppose it, and those that appear
devoid of any serious convictions.
(We would define a neutralist as one
that supports a seemingly neutral
position, rather than devoid of any
position.} The so-called “silent
majority” (as defined prior to its use
by Vice President Agnew) in this
country or the “masses” in Russia
represent the unconcerned that allow
themselves to be directed like sheep.
These are the people that make a
Hitler possible.

At orie time | was the editor of a
publication that was basically for
engincers in another field. Those
subscribers used to exasperate me for
their failure to respond—quite unlike
the readers of this publication. As a
deliberate plot to provoke them into
expressing at least some personal
viewpoint, I reprinted a speech
concerned with the Supreme Court’s
failure to allow a decision that would
have permitted the flow of more
natural gas to California. The author
of that speech spoke of this as an
*Alice in Wonderland™ situation. |
supplemented the article with
appropriate illustrations of Supreme
Court Justices using line drawings
from a 19th Century edition of the
original novel. Not one engineer was
provoked into a response!

In regard to an editorial that
displeased some of his readers, the
editor of another publication that also
serves our industry gave the excuse
that "*his girl” wrote it and there
wasn't time for him to read it prior to
publication. Such is ror the case with
the editor of this publication. Every
Editorial bearing my signature is
written by me. Not only do | write it,
I personally proofread it in galley,
dummy and page-proof form. Thus,
except for some unforeseen printer’s
error, every word attributed to me is
my own—and | have had every
opportunity to change it. It is my

EDITORIAL

Jault if it is wrong. Thus | do burn
my bridges behind me. There can be
no excuse that I did not know exactly
what I said!

Your editor makes no claim of
always being on the right side of every
issue. He merely claims that “this is
the ‘truth’ as he sees it!” Every
attempt is made to be accurate, fair
and in the best interest of the majority
of our readers. However, it is our
readers who must digest this
information and make the final
judgement.

Despite some very minor reader
opposition, we do intend to continue
our efforts to improve the technical
competency of the electronic
technician, the business skills of the
service dealer, and to support the
professional trade associations that
are dedicated to this same purpose. It
is your editor’s belief that those
readers not benefiting from all three
of these goals will be adequately
enough served by the remaining two to
warrant their continued use of our
publication.

We cannot possibly all have the
same needs and opinions. But,
whatever our opinions, lct us hope
that they are formulated out of reason
rather than from blind prejudice or
for merely selfish ends. And let us be
willing to exchange viewpoints with
others of different positions. It is far
better that we express our views, that
we work to achieve the goals that we
believe in and burn a few bridges
behind us—even when in error—than
it is to be like the man who's
gravestone read: “Here lies a man
who displeased no one. Born:

January 1, 1859. Died: 77

-~

/xge Lo A, CES

MARCH 1973, ELECTRONIC TECHNICIAN/DEALER | 7



. for more details circle 114 on Reader Service Card

8

NEW FINCO

HOME TVIFM

MULTIPLE SET = SOLID STATE

AMPLIFIERS

Amplifies TV-FM signals
for distribution to
every set in the house!

m For COLOR, Black & White, FM Stereo

= Five different models for every
reception requirement.

G-922
82 Channe!
TV plus FM

300 ohm system
. . . VHF-UHF-FM
300 ohm input and four
300 ohm outputs using twin lead wire.

List $43.95
G-923

82 Channel
TV plus FM

75 ohm system
. .. VHF-UHF.FM
. 75 ohm input and four

75 ohm ou-tputs using coaxial cable.

List $46.95

G-924
82 Channel
TV plus FM

75 ohm system

VHF-UHF-FM
75 ohm input and a single
715 ohm output using coaxial cable.

List $45.95
G-920

VHF-TV plus FM

300 ohm system
TV Channels 2:13
and FM . . . 300 ohm input
and four 300 ohm outputs using
twin lead wire.

List $33.95

G-921

VHF-TV plus FM

75 ohm system
. TV Channels 2-13
and FM . . . both 75 ohm
and 300 ohm inputs and four
75 ohm outputs using coaxial cable.

List $39.95

Write Dept. ETD-3 for Catalog No. 20-594

The FINNEY Co.

34 West Interstate Street
Bedford, Ohio 44146

LETTERS

Reader comments concerning past
feature articles, Editor's Memos, previous
reader responses or other subjects of
interest to the industry.

Simple Transistor Tester
Worth Passing Along

1 came across a simple transistor
tester that may be worth passing along.

Almost every transistor checker that
I have come across has too many
functions for the working technician
that wants to know if the thing is good
or bad. When in the field, I couldn’t
care less about Ico, Icco, Ices, Iro, hte,
etc.

In the Navy we used a VOM con-
nected from collector to emitter to ob-
tain a reading, and then shorted the
base to the emitter. If the resistance
went up, the transistor was good. This
was an excellent, easy way to test
transistors—at least germanium tran-
sistors. Most silicon transistors have
too high an emitter-to-collector re-
sistance.

But I have found that with just two
resistors and an ohmmeter almost any

OHM-

METER

+PNP | —NPN ~PNP | + NPN

transistor or FET can be accurately
tested. And with some experience,
gain can be approximated, transistors
can be matched, etc.

No batteries or switches are neces-
sary since current is obtained from
the ohmmeter.

Varying potentiometer R2 causes
the transistor to go from saturation to

ELECTRONIC TECHNICIAN/DEALER, MARCH 1973

cutoff, the ohmmeter reads the “trans-
fer” of “resistance”—a high resistance
at cutoff and a low resistance at sat-
uration.

For an FET, the procedure is simi-

lar. The bias is varied in the drain
lead, but the results are similar.

@ g

BARRY ANDERSON, CET

100K R1
E

>PNP
c

100K
R2
100K > R1
S G
D
100K
R2

More Satellite Information

I read with interest your November

cditorial titled “Space Age Neighbor,”
concerning “Anik,” the Canadian Do-

mestic  Satellite.

Since you invited

rcaders to send in any available infor-
mation on reception of the TV signals,
types of antennas used, signal frequen-
cies, etc., I thought you might be in-
terested in some of the following:

ks

184

The communications system oper-
ates in the 6GHz band on the up-
path and 4GHz band on the
down-path.
The available bandwidth is di-
vided into 12 separate RF chan-
nels spaced 40MHz apart, each
channel having a useful band-
width of 36MHz. There will be
10 channels normally in opera-
tion, with the remaining two used
for stand-by operation.
The 12 channels in the satellite
“receive band” start with Channel
I on a center frequency of
5945MHz, Channel 2 is on
5985MHz . . . and so on up to
Channel 12 with a center frequen-
cy of 6385MHz.
The satellite “transmit band”
continued on page 10



is fube a 1-Year Warranty.
This tube has a 2-Year Warranty.
This tube has a 3-Year Warranty.

The choice is up to you.

Now, you're the one to decide the best type
of customer warranty for Sylvania Color Bright
85® replacement tubes.

The one-year warranty is basic. GTE Sylvania
gives you that.

But, through your distributor, you can offer a
2- or 3-year warranty for just a little extra cost.

No matter which worranty you offer, it's
backed up all the way.

The whole idea of this program is to give you

and your customers an added incentive for using
Color Bright 85 replacement tubes.

Now, you can offer your customer the war-
ranty that suits both of you best.

Or better yet, you can offer him all three.

Talk to your GTE Sylvania distributor to get
full details.

Sylvania Electronic Components, 100 First
Ave., Waltham, Mass. 02154

SYLVANIA
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You’ll win new
customers

with
SK3122.

Because it's the fast, easy way to
put premium performance in over
2,800 different sockets. And that’s
the best way (o give better service
and get more customers.

Try it and see. Contact your RCA
Distributor today. Ask him, too,
for the new RCA SK Replacement
Guide SPG-202N. It cross-refer
ences the entire SK line of 156
devices to replace over 51,000 for-
eign and domestic types.
RCAlElectronic Components
Harrison, N .J. 07029
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continued from page S

channels have center frequencies
of 3720MHz (Channel 1),
3760MHz (Channel 2), . . . up
to 4160MHz (Channel 12).

. The system utilizes FREQUEN-

CY MODULATION for all com-
munication scrvices. Eventually,
pulse coded modulation (PCM)
may be used for analog voice
channels.

. The satellite features a minimum

effective radiated power of 33dBw
per RF channel in a beam cover-
ing the whole of Canada (and the
northern U.S.A., as you indi-
cated). In order to allow the use
of non-tracking antennas at the
earth stations, close control of the

satellite’s  position is  provided
(+0.1° longitudinal drift con-
trol).

Initial plans call for the placing
of two satellites in orbit, with a
third onc launched when required
to replace a failed satellite or ac-
commodate system growth.

. As | understand, seven of the 10

available channels are already in
customer service, some of the cus-
tomers  being the CBC  (three
channels: two in English and one
in French), CN/CP, and Bell
Canada.

. TV service is provided both to

network stations in southern Can-
ada and to remote areas in north-
ern Canada; while message tratlic
service i1s provided between main
centers in southern Canada and
between remote communities in
northern Canada.

. Each RF channel is capable of

supporting up to 960 one-way
voice circuits or one color-TV
video signal and two 5kHz audio
circuits.

. Network TV stations provide for

the transmission and reception of
TV signals of suflicient high quali-
ty to be used by the CBC domes-
tic network. There are six stations
of this 1ype located necar St.
John'’s, Newfoundland; Halitax,
Nova Scotia; Montreal, Quehec;
Winnipeg, Manitoba; Regina, Sas-
katchewan; and Edmonton, Al-
berta. Each of these stations is
cquipped with a 33.3-ft dish an-
tenna that provides over 50dB of
gain. The antenna feeds a para-
metric amplifier.

Remote TV stations provide for
the reception of TV signals in re-
mote communities that arc not
connected into the terrestrial mi-
crowave relay network. These re-
mote communities are usually

equipped with a low-power TV
transmitter which provides limited
coverage of the surrounding area.
There are 24 stations of this type,
and they make available to remote
centers the same TV programming
as is available in the larger popu-
lation centers. Each station is
equipped with a 26-ft diameter
dish antenna and parametric am-
plifier. Antenna gain is 48.5dB.

13. Because the ERP from the satel-
lite is only 33dBw (transmitter
power of 7dBw, ie. Sw, aug-
mented to 33dBw by the antenna
gain), and because the satellite is
so distant (22,000 miles above the
cquator), it appears to me that
actual signal strength on the carth
is too weak for citizens to pick
up dircctly with limited facilities.
And even with high-gain antennas
and high-gain low-noise front ends
giving an acceptable s/n ratio,
there would still be the problem
of converting the 36MHz wide
frequency-modulated microwave
signal into a standard 6MHz
channel with the usual AM pic-
ture carrier and FM sound car-
riecr for ordinary VHF or UHF
receivers.

14. So it appears that our domestic
satellite was not meant for direct
signal pick-up by the public, but
for reception by elaborate ground
stations trom which the TV sig-
nals can be distributed by local
re-broadcasting or by cable TV to
nearby communities, or put on the
national network for coast-to-
coast distribution.

1 hope that the above information
answers some of your questions. Fur-
ther data on the Telesat system may
be obtained by writing to Ottawa, On-
tario and asking for a copy of “Tel-
Sat” (Technical Pamphlet TC-72-005,
Issue No. |, December 1972). It is an
excellent 60-page publication which
contains a wealth of data on our do-
mestic satellite system, the spacecraft,
satellite control, ecarth stations and
communication networks, complete
with several maps and photographs.
The address is:

TeleSat Canada
333 River Road
Ottawa, Ontario
KIL 8B9

Much of the data in the 14 points
above was obtained from this bro-
chure.

LaMRerT C. HUNEAULT, CET

Educational TV Satellite

1 am following the TV satellite de-
velopment  with great interest and
hope you stay on top of this subject.



We understand that some five inter-
mountain states have set up a fund—
this includes Idaho—for a satellite for
cducational purposes. So the public
will be served. It’s about time.

I have followed the CATV situation
for years. They have their limitations,
but I do not like their attitude toward
the public.

EDp PrATT

Every Coin Has Two Sides

I could ignore this and be one of
the silent majority, but since [ have
been a subscriber to ELECTRONIC
TECHNICIAN/ DEALER for 23 years, |
feel 1 have to get this oft my chest.
ELECTRONIC TECHNICIAN was the best
there was for many years, but L am
sorry to say that I no longer feel that
way.

I am interested in technical infor-
mation, not some *“Archie Bunker”
wasting space telling me how great
some organization or CET program is,
or how great it is to be independent.
These things are fine for some but not
for everyone.

Many years ago 1 belonged to a
union but I did not feel independent.
I want to be judged on how well 1 do
my job, not what a union president
can get for me. Unions are fine for
some, but I prefer merit. OK?

As for CET, I could add a page
of letters after my name but what
good would it do? I think it is per-
formance that counts—if you are in-
dependent or work for a large com-
pany. It is how fast and how well you
do your work, not how many degrees
you have, that rings the cash register.

As for being independent, or should
we say selt employed, what is so great
about it? Are the independents really
that independent? 1 don’t think so. [
have worked for both and I will take
the company owned service. Again |
say, this is not for everyone, but let’s
compare.

I work a 40-hr week with [/2 time
for all overtime—where before it was
can to can’t. [ get paid holidays with
my family, where before it was not
unusual to be called out on these days.
I now get four weeks of vacation.
What independent can close for four
weeks and still get paid tfor #? I now
have a paid retirement plan and in-
surance, where there had been none
before. I now work on only one brand,
not every make or model that may
come in. I have company paid train-
ing, not just what I could get on my
own. My pay is as good, not counting
my benefits, as I could get in a small
shop. Job security is better as I don’t
worry about the owner selling the
business or retiring, or maybe turning

it over to someone who doesn’t like
the way I look.

What | am trying to point out is
that every coin has two sides. | have
good friends who are independent.
Some belong to organizations, some
have college degrees, but I don’t con-
demn them and they don’t condemn
me—so why should you? There is
more than enough service business for
everyone, so there is no reason for
anyone to be for or against any per-
son, company or brand. Friendly com-
petition is the way it should be, and
to each his own way.

N. N. JonEs

There Has Been
Considerable Improvement

There has been considerable im-
provement in ELECTRONIC TECHNI-
CIAN/ DEALER since you took over as
Editor. Especially I appreciate the
listing of the authors of your articles,
something that wasn’t done prior to
your editorship. Personally I am much
more apt to read an article on most
any subject by an author I know and
respect, than I am to read an article
on a subject of immediate interest and
concern written anonymously or by a
completely unknown author (un-
known, that is until he establishes a
reputation).

BUrTON HOLLEY

A Few Words of Praise

Just a few words of praise for the
fine work and service of ELECTRONIC
TECHNICIAN/ DEALER  magazine o
those engaged in the electronics field.
Personally, 1 congratulate you for
your stand on satellite TV systems and
on your continuous effort to upgrade
the television technician’s image to the
public.

Working in a television station for
the Spanish speaking people here in
San Antonio, Texas and holder of a
First Class Radiotelephone license, |
support and believe in the CET Pro-
gram. No matter how you look at the
issue, it is a proof of reliability, skill
and professionalism of the individual
holding the certification. Keep up the
good work.

1 am preparing myself for the CET
Examination. Also, I would like to sce
in your magazine an article on tran-
sistorized ignition systems.

JUuAN S. SANCHEZ

MOYING?

Be sure to let us know your new address.
Please enclose a complete address label
from one of your recent issues.

Profits
grow faster

with
SK 3016.

It’s all you need to put top-of-the
line quality in nearly 2,600 replace-
ments. With it, you can offer more
on-the-spot service and build better
business efficiency all down the
line. 11's just one of RCA’s 156 SK
devices that can reptace over
51,000 different foreign and do-
mestic types.

See your RCA Distributor today.
He'll give you the fuli story on SKs
and your copy of the new RCA SK
Replacement Guide SPG-202N.
RCAEtectronic Components
Harrison, N.J. 07029

“cn Electronic

Components
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Call-backs are just what you and your customers’ don't want.
Once you install the B-T Horizon VHF two-set ampli-
fier, you can forget it, because it's quality built to be
reliable. It's the mast-mounted amplifier that thou-
sands and thousands of TV instaliers have found

“stays on the roof

What makes Horizon so reliable? Solid-state, trouble-
free circuitry. Four-way lightning and surge protection.
Temperature compensation for all-weather reliability,
and two individual ampilifier circuits—one for Ch. 2-6
and the other for Ch. 7-13.

But the Horizon would not stay on the roof long if it didn't perform. And
perform it does. It's back-matched for clearer color pictures. The patented ICEF
circuit delivers wide dynamic range so that strong signals won't overload weak
ones. It delivers more than ample gain for weak to medium signal areas for up
to two TV sets.

And these are the reasons that made the Horizon one of the fastest and best
sellers ever, and once it's sold, forget it. B-T has the industry’s broadest line
of home and MATV TV signal amplifiers—indoors and outdoors.

Available from Blonder-Tongue distributors.

For solutions to your reception problems write:
Blonder-Tongue Systems Engineering Dept.
One Jake Brown Rd., Old Bridge, N.J. 08857

BLONDER ¥ TONGUE

- . . for mare details circle 103 on Reader Service Card
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READERS’ AID
T TR e s

Space contributed to help serve the
personal needs of you, our readers.

For Sale

I have a Hewiett-Packard Model
3445A AC/DC Range unit plug-in for
H-P 3439A-3440A, and 3434A, in
new condition for sale.

S. K. Gisson
P.O. Box 324
Waltham, Mass. 02154

I have for sale, a Sencore Transis-
tor/ FET Tester, Model TF-151, which
was purchased recently. Make an of-
fer.

BYRON LADUE
13 Revere Dr.
Rochester, N.Y. 14624

I have for sale picture-tube rebuild-
ing equipment, All accessories in-
cluded for B/W and color tubes.

EAasTERN C.R.T.
73 Selden Blvd.
Centereach, N.Y. 11720

I have Riders Radio Manuals,
Volumes 8 to 21 with index for sale.
Make me an offer.

STANLEY TROCH
290 Main St.
Spotswood, N.J. 08884

I have 35 assorted copies of Wal-
lace Telaides from the years 1946 to
1958. No reasonable offer refused.

STANLEY TRrOCH
290 Main St.

Spotswood, N.J. 08884

Business for Sale

I'am planning to retire and have a
TV/radio sales and service shop for
sale. The cement block building is 40
by 30 ft with full basement. I have
been a Zenith dealer for 15 years with
a good service business. Write for par-
ticulars.

HUBERT SINGLETON
Box 74
Albion, Ind. 46701

Solution Wanted

We have a persistent problem that
no one in our area has solved satis-
factorily. Perhaps a reader has a prac-

continued on page 60



Sliding Door

Salesleader
for 12 straight years.

Same Price

Only Ford vans hanve so many bet-
tes id=2as that mzke vans easier
fo drive, to serv ce, touse.

Fcrd offers ycu a chcice of ccn-
ventional
swiging
Jdocrs or,
atie=
sem2
ptice, 2
sl cing side door for cargo han-
dling ‘n cramrped alleys and be-
sid2 loading docks. Three sepa-
rzi= tracks—at top, bottomr end
ceater—give kridge- ike support
for solid, smao*h one-hand ogera-
tion and tight coor seal.

Shorter outside, easier to park.
Ccngared to other makes wit
similar loads3ace, Econclines
have significarfly ess ove-al
leng:h for better maneuveraos lity
in citv-delivery cperat ons.
Avzilab:ity may b t

tectl

. . . for more details circle 115 on Reader Service Card

Easy, out-frent servicing. Routine
servic2 points a-e
right £t hand undsr
conwenient outside
hooZ: water, oil,
! battery,wiper
motor, voltage reg-
ulator master cylin-
der, and many others.

Strong, Twin-l-Bean Independent
Front Suspension — Ford’s exclu-
sive des gn smooths the going for
both load and

drver. Two

-orged stee

-beam

axles provide strergih and dura-
Jility; wide wheel stance means
stability in cross winds.

Wider &t top for built-ins. Body
sides are more vertical, wider
apart attop than otner vans. Built-
in units fit oetter.

A y certi tic

Big payloads. —hrze series, in two
lengths, off2r maximum payload
of cver twc tons.

Encine clear forward. In Fords
vandesign
encine is al
the way ouk
of tnhe cargo
area. Over
82 ft. clear
floor behird
driver's seat,
over 10 ft. in
the Supervan -

ECONOLINE
VANS

FORC DILISION @)
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The fast and easy way
to trpuhleshunt

E—

This unique, automatic ranging, ac/dc digital multimeter

put

s the data right at your fingertips.

The Model 167 Auto-Probe DMM:

[ ]
It's
int

measures dc voltage - 1 mV to 1000 volts

measures ac voltage - 1 mV to 500 volts rms

measures resistance - 1 ohm to 20 megohms

measures current - with optional shunts

battery operated (line adapter optional) St
fast (saves time!), it's accurate, and its readout is right
he hand-held probe.

The Model 167 Auto-Probe DMM — only $325. Send for

mo

re details.

KEITHLEY

INSTRUMENTS
U.S.A.:28775AURORARDAD, CLEVELAND, CHI0 44139

EUROPE. 14, AVENUE VILLARDIN, 1009 PUL.Y. SUISSE

... for more details circle 120 on Reader Service Card
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TECHNICAL
LITERATURE

Antenna Systems

A 48-page catalog of antennas, ac-
cessories and electronic reception aids
is said to be the most complete prod-
uct guide to antenna system installa-
tion ever published. it provides data
on several hundred different models
of indoor and outdoor antennas for
VHF, UHF and FM; antenna kits;
mounts and mounting hardware; guy
wire; transmission wire; masting;
chemicals; rotators; UHF converters;
antenna amplifiers; color boosters;
home system amplifiers and distribut-
tion systems; couplers and passive net-
works. MATYV .antennas are also fea-
tured. Sales Manager, Channel Master
Div. of Avnet, Inc., Ellenville, N.Y.
12428.

Electronic General Line

Nearly 5000 items in seven differ-
ent product lines are featured in the
new FR-73-74 general line catalog. In-
cluded in the 312-page catalog are the
following product divisions: GC Elec-
tronics, Walsco, Electrocraft, Ultron-
Magic Color, Telco, Audiotex and
Calectro. GC Electronics, Division of
Hydrometals, Inc., 400 S. Wyman,
Rockford, 111.

Adhesives

A 6-page bulletin describes a new
line of improved alpha cyancacrylate
adhesives called Super Instant Weld.
The literature gives detailed informa-
tion on four different types of the quick-
setting, permanent bond adhesives.
Also included is a two-page chart of
specifications concerning setting time,
appearance, viscosity, refractive index
flash point, etc., as well as application
data as to the best type for use on
various materials and combination of
materials. Oneida Electronic Mfg.
Co., Inc,, P.O. Box 558, Meadville
Pa. 16335.

Electronic Instrumentation

This 52-page catalog provides de-
tailed descriptions and specifications
for the manufacturer’s complete line of
design and lab instrumentation. In-
cluded in the catalog is a new series
of VHF counters; a complete line of
scopes, generators, power supplies and
digital voltmeters. Digital instrumenta-
tion reportedly includes the lowest

contimied on page 58



Which color TV
needs fewest repairs?

TV servicemen say Zenith.

Here are the questions and answers from
a 175-city survey of independent TVservice shops.

QUESTION: “In general, of the brands
you are familiar with, which one would
you say requires the fewest repairs?”

How the survey was made.

One of the best-known research firms in
America conducted this study of independent

ANSWERSZ Zenith ................ 30% w SeNiCemen’s atﬁtudes tc.ward brands of
BrandA........ 11% color television. Telephone interviews were
Brand B . . 9% e g g
Brand C 5% conducted with TV servicamen themselves in
BleodiDi : 49 April, 1972, in 175 cities rom coast to coast.
Brand E . . 39% To eliminate the factor of loyalty to a single
Brand F . . i 2% brand, the study included only shops which
BrandG.. . ... 2% serviced more than one brand of TV.
BrandH.. ... . 2%

Brand|. .. , 1% We want to hear from you.
g{)’(‘)ﬂ%ﬁ:ﬁs‘ i 211322 We're proud of our record of building
Don't Know AR 1 dependable, quality products

QUESTION: “In general, of the brands
you are familiar with, which one would
you say is easiest to repair?”

But if it should ever happen that a Zenith
product doesn’t live up to your expecta-
tions— or if you would like additional details
of the servicemen’s survey-we want to hear
from you. Write to the V.ce President, Con-

REORES gf:r:;hA """""""" gg(% sumer Alffairs, Zenith Fadio Corporation,
BacitclBA .ol oy -l 1900 N. Austin Ave., Chicago, Ill. 60639.
e N SRR - 5% We'll give your request ou- personal attention.
BrandF............... 4% At Zenith, the guality 3ces in before the
Brand E ST WS name goes or..
Brand @bt o < ok . 3%
Brandl............ 1%
Other Brands. . . . e 7 3%
AboutEqual . . . ... .. 18%
Don’t Know. . . .. 1%

QUESTION: “If you were buying a new
colox TV set for yourself today, which
brand would you buy?”’

ANSWERS: Zenith................ 35%

BrandA...............21%

BrandiB aies =k wias et 12%

BrandD..... .. I 7%

Brand'E . ses bearos 5%

Brand:CZ  faae I wWEET 4%

Brand Faida=t i o -+ 470

BrandG... ... oo 3%

Brand H. .. . oo 1%

Brand!]_ it Pt < et 1%

OtherBrands.......... 6%

Don'tKnow.......... 9%
NOTE= Answers total more than H00% because some The quality goes in
servicemen named more than one brand. before the name gaes on®




NEWS OF THE INDUSTRY
e e

Association Merger Meeting
Again Postponed by Chairman

The rescheduled special “‘sub-committee” meeting called
by Morris L. Finneburgh, Sr.,, E.H.F., Chairman of the
Joint Merger Committee [the revised scheduling and sub-
stance of this committee was covered in the news story on
page |4 of the February 1973 issue], was to have been held
following the rescheduled NATESA Executive Council
Meeting, held February 3rd and 4th in Kansas City, Mo.

Mr. Finneburgh, Sr., reports that as a result of his not
receiving any response from either Leo Shumavon, Presi-
dent of NATESA, or Frank Moch, Executive Secretary
of NATESA, this second attempt to hold a special meeting
was again postponed.

At its meeting, the NATESA Executive Council went on
record as still being in favor of merger, but declared that
before future Joint Merger Committee Meetings be held
(like the one held in Memphis, Tenn., last September and
described on page 25 of our November 1972 issue) a
“By-Laws™ be developed by NATESA for comparison and
analysis with the similar accomplished project by NEA.
The council appointed Bob Harrison as Chairman of
NATESA’s “By-Laws” Development Committee.

In speaking with your editor, Mr, Finneburgh, Sr.. in-
dicated that it is his belief that due to the many contradic-
tory statements that have been made concerning their
positions in regard to merger, and the need for more details
concerning how they would wish to relate to an association
resulting from merger; a meeting of these leaders is defi-
nitely a must in order to clear the way for an effective
mecting of the Joint Merger Committee. He has therefore
announced his intention to contact both Mr. Schumavon
and Mr. Moch, requesting that they advise him where and
when they would agree to attend such a sub-committee
meeting. The leaders of NEA have already indicated their
willingness to attend a meeting as called by the Chairman
of the Joint Merger Committee—Mr. Finneburgh, Sr.,
[note the news story just below this one].

Mr. Finneburgh, Sr. has requested that we publish his
appeal that all members of both associations write their
association presidents requesting that immediate action be
taken to implement an honorable merger. They are: Mr.
Charles Couch, Jr., CET, President of NEA, 608 N. Main,
Gainesville, Fla. 32601; and Mr. Leo Shumavon, President
of NATESA, 1716 Tyrone Blvd., St. Petersburg, Fla.
33710 (Winter) or 375 Geneva Ave., Dorchester, Mass.
02122 (Summer).

Official News Release States
NEA'S Position Regarding Merger

The following oflicial news refease was prepared by the
NEA Board to clarify its current position concerning
NEA/NATESA merger. (Due to the current delicate
merger situation, all of our future news concerning NEA
merger will be issued by the Chairman of the Joint Merger
Committee—Mr. Morris L. Finneburgh, Sr., E.H.F.)
Phoenix, Ariz., January 27, 1973

At the August 1972 Convention in New
Orleans, a resolution was passed sup-
porting a merger between NEA and
NATESA. This was followed at the Octo-
ber NEA Board Meeting in Omaha with a
resolution endorsing its Merger Commit-
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tee and authorizing that committee to
take a vote of the NEA membership to
complete a merger with NATESA prior to
the next Joint Convention with NATESA in
Kansas City, Mo., in August 1973.

At today's NEA Board Meeting the NEA
Merger Committee offered the following
resolution:

"NEA is awaiting action from NATESA's
Execuiive Council regarding the
anticipated merger. NEA strongly
feels that it is to the best interest
of service association members and
the industry as a whole, that NEA
and NATESA continue to work cooper-
atively on current and future indus-
try problems including the coming
August joint convention in Kansas
City, and that NEA and NATESA con-
tinue to seek ways of combining into
a single representative organiza-
tion."”

The NEA Board cast a unanimous vote in
support of the above resolution, sup-
plementing it also with the following
resolution:

"We endorse the Leaders and Staff of

NEA and the functions and actions
of our Merger Committee. We
encourage a meeting of these people
with NATESA Leaders as scheduled
by the Chairman of the Joint
Merger Committee."

Statistics Compiled Regarding
CET Exam and ISCET Membership

Some interesting statistics were recently compiled at the
NEA/ISCET Headquarters concerning the number of
people in various states that have taken the CET Exam
and the number of CET’s that have joined ISCET as of
December 31, 1972.

Since these statistics indicate the state or nation in which
one passes the exam, and not where a CET is residing, you
will note that in some areas it would appear as though
there were more members of ISCET than CET’s—a situa-
tion which cannot exist—some CET’s having merely taken
their examination elsewhere or having moved.

The extremely low percentage of ISCET members in
California is currently due to a problem that has been ex-
perienced in getting the California State Electronics Assn.
to approve ISCET Members. This is a problem that we
expect to see resolved in the relatively near future.

ISCET ISCET
Dues Dues
State CET’s Paid Not Paid

Alabama 31 5 0
Alaska 2 2 0
Arizona 74 12 4
Arkansas 4 | 0
California 1132 36 i4
Colorado 57 13 2
Connecticut 34 8 1

continued on puge 18



Introducing
the expensive digital
multimeter that

doesn’t cost a lot.

The B&K Precision Model 281. A solid-state, lab-quality portable instrument
that measures AC/DC voltags, current and resistance.

The state-of-the-art Model 281 shows readings on a large, clzar,

22 -digit numeric display. It also has positive over-range and reverse-
polarity indication. There’s no need to switch leads. You can reverse polarity
at the flick of a switch.

Model 281 readings are faster and more accurate than analog-type
meters. Unlike hard-to-see needle indicators, you can read the large,
illuminated numerals—inclucing the decimal point—irom a distance.

Featured are 26 ranges: five DC voltage, 100mV to 1000V, with 1%
accuracy and 10 megohms input impedance; five AC voltage, 100mV to 1000V
RMS, five DC current, 100« A to 1A; five AC current, 100# A to 1A; and six
resistance, 10 ohms to 10 megohms.

With built-in protection, the 281 can’t be harmed by overload. And for
safety’s sake, it has a three-line AC grounded cord.

Everything about the 281 says expensive—except the pirce.

Call your B&K distrikutor.
Or write Dynascan Corporat.on. 95
Very good equipment
at a very good price. K

e a—— e ——

Product of Dynascan Corporation, 1801 West Belle Plaine Avenue, Chicago, lllinois 60613

. .. for more details circle 102 on Reader Service Card
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NEWS... ISCET  ISCET

) ) - Dues Dues
continued from page 16 Shate CET’s = e Pald

North Dakota 2 0 0
ISCET ISCET Ohio 180 37 7
Dues Dues Oklahoma 4 1 1
State CET’s Paid Not Paid Oregon 353 28 14
Delaware 14 4 0 Pennsylvania 87 22 3
District of Columbia 2 0 0 Rhode Island 8 0 0
Florida 173 23 2 South Carolina 11 1 1
Georgia 42 7 3 South Dakota 5 3 0
Hawaii 8 0 0 Tennessee 21 3 1
Idaho 45 7 I Texas 223 21 6
Illinois 143 17 7 Utah 23 2 0
Indiana 306 31 13 Vermont 1 1 0
lowa 137 25 3 Virginia 52 7 3
Kansas 124 17 0 Washington 161 14 6
Kentucky 123 15 3 West Virginia 17 3 0
Louisiana 33 6 2 Wisconsin 46 7 1
Maine 34 4 2 Wyoming 4 2 0
Maryland 39 9 f Argentina 13 0 0
Massachusetts 20 6 1 Bermuda 1 0 0
Michigan 45 8 0 Canada 13 0 0
Minnesota 15 3 0 Chili 1 0 0
Mississippi 16 3 0 Germany 3 0 0
Missouri 45 8 0 Guam 2 0 0
Montana 3 4 0 Mexico 0 1 0
Nebraska 124 Il 2 Puerto Rico 1 0 0
Nevada 20 3 0 South Africa 1 1 0
New Hampshire 2 | 0 South Korea 2 0 0
New Jersey 32 11 0 South Vietnam 5 1 1
New Mexico 3 2 0 Thailand 1 0 0
New York 80 17 2 Turkey 1 0 0
North Carolina 68 6 1 Uruguay 1 0 0

continued on page 42
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Trophy Year

Thanks. Every year that goes by
proves we have the best compet-
itive team going. You, the inde-
pendent serviceman, and Ray-
theon, the largest independent
tube supplier.In1972, we put to-
gether the best tube year in a lot

Raytheon worked hard to give
you more dependability. You
worked hard to stay ahead of the
competition. Teamwork like
“that makes trophy years, every
“year. For both of us.

. . . fer more details circie 132 on Reader Service Card
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Compare what you're doing now—auto mechanics,
assembly line, shop work—with the exciting new op-
portunities you can have as a flicensed service tech-
nician!

In just 10 years the number of licensed communica-
tions stations has grown from 100,000 to over 2,000,000
—including those for police and fire departments,
airlines, merchant marine, pipeline companies, tele-
phone companies, taxicabs, railroads, trucking firms,
delivery services! And according to Federal law, no one
is permitted to operate or service such communications
equipment without a Commercial FCC License or
without being under the direct supervision of a licensed
operator.

Industry needs licensed technicians

In addition to communications stations, TV and radic,
think of the opportunities in big industry. At leading
companies like Burroughs Corporation, for example,
“The licensed man is the one called upon to handle
the challenging assignments.”

Start your own business

if you don’t want to work for somebody else, you can
open your own shop or service business. The basic
principles of Electronics you learn in preparing for your
Government FCC License exam will give you the
know-how—and your License will prove it to everybody!

CIE training really works
Why not start preparing for your FCC License right

|
|
|
|
|
4

o
|

It's like having a
license to live hetter!

More money, better jobs, greater
opportunities...a Government FCC License
gives you a hig edge, and CIE has the course
you need to get it...backed by a
Money-Back Warranty.*

now . ..inyoursparetime...athome... withalicensing
course from Cleveland Institute of Electronics? CIE's
training has proven so effective that in a recent survey
of 787 CIE graduates, better than 9 out of 70 CIE grads
passed the Government FCC License exam! That's why
CIE can offer their famous Money-Back Warranty:

* When you complete any FCC Licensing course, you
will be able to pass your FCC exam or be entitled to a
full refund of all tuition paid. This warranty is valid
during the entire completion time allowed for your
course—you get your FCC License OR YOUR MONEY
BACK!

APPROVED UNDER G.l. BILL

All CIE career courses are approved for educational
benefits under the G.1. Bill. If you are a Veteran, or in
service now, check box on reply card or coupon for
G.l. Bill information.

Send for FREE book today

Mail the reply card or coupon today and we’'ll send
you, absolutely free, our information book on how to
get an FCC License. And we'll include our FREE
illustrated school catalog. For your convenience, we'll
try to have a representative call. If

the reply card and the coupon have | Howio geta
been removed, write: Cleveland | $@peres
Institute of Electronics, Inc.,
1776 East 17th Street, Cleveland,
Ohio 44114, ——

Joseph E. Perry of Cambridge, Massa- SEASeiEmlemieniien SuRem{en i e O e e . | 'i
chusetts passed his license exam and got ] Cleveland Institute - i
a new job with 40% more pay. “I'm now 1 Cl of Electronics: Inc. i
- 'Enginee’ing speCia“St \'Nith Hatfeng! i 1776 East 17th Street, Cleveland Ohl’O 44a14 [ ]
Rad.IO Company, In.c". testing \ploatolype l A::;ednled Member Nanc:nal Home Slud‘y Council l
equipment. CIE training gave me the i

electronics technology | needed to pass Please send me your two FREE books: [ |
the exam for First Class FCC License. I'm b1 Your book on “How To Get A Commercial ]
already earning 40% more than | could 1 FCC License. . . o (]
without my CIE training.” : 2. Your illustrated school catalog, “Succeed ir Electronics. 1
Ralph E. Butler, Columbus, Ohio, signed g Name- — (Please Print) — :
up for CIE’s First Class FCC License course [ ] i
and completed it while in the Navy. “Now g Addre '
I'm responsible for transmitter operations ] = S1ate - "
at both WSPO-AM and WVKO-FM. CIE g " — P

meant so much to me, | talked two of my i [0 Veterans and Servicemen: Check here for G.I. Bill information. ET-65 !
Navy buddies into taking courses.” - D S D I D SP P ED GD D S D D BD S GD G D D G S GE In BN OGS GD em B .

. .. for more details circle 108 on Reader Service Card
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NEW AND NOTEWORTHY

For additional information on products described in this section, circle
the numbers on Reader Service Card. Requests will be handled promptly.

FIELD STRENGTH METER 700

Offers laboratory features
for field use

An all solid-state portable field strength meter has been
specifically designed for the professional antenna installer.
The Model FSM-4 meter includes separate VHF and UHF
tuners-—providing continuous coverage from 54 to
216MHz and from 470 to 890MHz—used for obtaining
signal-strength readings in dBmv and microvolts that are
reportedly accurate from 10uv to 100,000uv. Features
that are said to be normally associated only with
laboratory or bench models include audio output jack;
gold-plated, accurately calibrated attenuator switches; and
75Q type F connector for signal input. The meter is
calibrated to read average signal strength and the entire
unit operates on four standard 9v batteries. Accuracy of
readings in the VHF band are reportedly *3dB while
UHF readings are accurate to within *4dB. The unit
measures 9 in. by 6%2 in. by 4 in. Blonder-Tongue.

FOR MORE NEW PRODUCTS SEE PAGE 49
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SWEEP GENERATOR 701 ‘
Checks alignment on each VHF TV
channel when used with scope

The Model SMG-12 Sweep Generator has been
designed 10 be used in conjunction with the
manufacturer's SMG-39 or other equivalent
generator. The combination of the two
instruments permits checking of alignment on
cach of the VHF TV channels. Also supplied as
part of the alignment package is the Model
SMG/UHF balanced detector. This device
permits alignment checks on each of the UHF
channels from 14 through 83. The unit is
reportedly supplied with all necessary cables and
probes. Lectrotech Inc.

DIGITAL MULTIMETER 702
Highly accurate portable unit

Introduced is a low-cost portable multimeter that
is said to be highly accurate. The Model 4442
DMM, a battery operated 3'2 digit portable
instrument, is small enough to be carried in a
standard attache case and reportedly features an
accuracy of .05% . The instrument is designed
specifically for field use. It is reportedly light
weight and shock-proofed, and can be carried
anywhere. A self-contained rechargeable battery
pack reportedly provides up to 12 hr of
continuous operation. Some 20 ranges cover
200mv (100uv resolution) to 1000v ac/dc, 20002
(0.11) resolution) to 20M, plus ac and dc current.
Accessory plug-in shunts are available to extend
the ac and dc current ranges. The unit features
solid-state LED readouts, a dual slope high
impedance bipolar A/D converter, a single MOS
LSI plug-in chip for all of the logic circuitry,
auto-polarity, automatic blanking of unused
digits to conserve battery life and high impact
case. The instrument is said to be supplied with
four nickel cadmium “C” cells and a battery
charger. Weight 2V42 |b. Weston Instruments.



As you can see,your Sylvania distributor
has 200 picture tubes in stock.

And they’re all in just five Sylvania cartons.

Because our line of five color bright 85XR®
OEM-quality tubes gives maximum coverage of
19V, 21V, and 25V diagonal sets with- a mini-
mum of stock.*

It also means faster service because these Syl-
vania picture tubes are direct replacements. You
replace a kimcode with a kimcode, a bonded
with a bonded.

And then, there is the biggest advantage of all:
You can count all your large-screen color tube
needs on the fingers of one hand.

See your local GTE Sylvania distributor for a
complete replacement list. With needs that you

can count on one hand, you can bet he has the
tube you want in his hands.

Sylvania Electronic Components, 100 First
Ave., Waltham, Mass. 02154.

*XR23VANP22/

SRE25BGP22 ........ Replaces 53 types
XR23VAQP22/

SRE25BHP22 ....... . Replaces 27 types
XRI9VABP22 ......... Replaces 22 types
XR18VAHP22 .. .... ... Replaces 82 types
XRI18VADP22 .. ....... Replaces 16 types

G132 SYLWANIA
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New!

RCA
WR-525A
Marker/

Signalyst
$46.50

Optional Distributor Resale Price
(notincluding RCA VS323 or equiv. 8-V battery)

As a Marker
Generator

When used with a sweep
generator, such as the
RCAWR-514ATV Sweep
Chanalyst, WR-525A
provides fundamental
ntarkers needed to
check tuner and overall
RF/IF alignment on all
VHF channels.

As a Signalyst
e R |

(e

Modulated with an ex-
ternal video signal, such
as the output of the RCA
WR-515A Master Chro-
Bar Color Bar Generator,
WR-525A provides test
patterns on all VHF and
many UHF channels. Use
these patterns to check
tuner operation and re-
ceiver performance. Also
use them to check CATV
and MATV systems, as
well as closed-circuit RF
distribution systems and
their amplifiers, line-
splitters, and other
components.

See your RCA Distributor for
more information. Or write
RCA Test Equipment Head-

N.J

quarters, Harrison L
07029, Electronic Components

.« . for more details circle 130 on Reader Service Card
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The Best TV

Signal-Compared
to What?

by Donald K. Collins

Manufacturers are making
antennas better than ever before.

They ought to—there hasn’t been a single

earth-shaking development in the

Joe Barno, Denver area MATV coitractor, connects a down-lead to the
test antenna in preparatien for determining the available TV signal at

TV antenna field in years.

® For at lecast five ycars,
progress in TV antenna
design has been a steady
refinement of known prin-
ciples. Certainly, there
have been many ingenious
applications of these prin-
ciples, among them the
twin-boom or *‘truss de-
sign” antennas that use
the booms as fecdlines in-
stcad of using phasing
harnesses to connect end-
fired clements.

Such developments,
however, are fundamental-
ly structural and do not re-
flect any startling increase
in signal capture or gain.

Others have developed
configurations, such as the
wedge, that simultancously
increase the signal capture
arca and add structural
strength and rigidity. Still
others have tackled the
UHF reception  problem
with parabolic planar ar-
rays and corner reflec-
tors.

The author is Technical
Editor for the
Winegard Company.

an installation site.

In yet another corner of
the antenna vineyard, a
small group of true be-
lievers has been laboring
to adapt the log-periodic
design to TV reccption.
To date, the term “log-
periodic” remains only a
fancy name for a configu-
ration. Indeed, no manu-
facturer makes a true log-
periodic antenna for TV
us¢ at this timec. That
makes sense, becausc al-
most everyone knows that
a true log-periodic anten-
na is broadband, but has
only moderate gain. Even
the design patent met de-
feat at the hands of the
Supreme Court in 1969.

In a garage somewhere,

another John Wincgard
may be laboring to pro
ducc another “Electro-

Lens,” but don’t hold your
breath. For onc thing, the
attention of most manu-
facturcrs has shifted from
the development of really
new antennas to the im-
provement of whole head
ends. Since antenna tech-

nology is far ahcad of the
rest of head-cnd develop-
mcnt, most arc aiming to
bring head-end equipment
up to the level of the an-
tennas they already manu-
facture. Preamplifiers, im-
pedance matching trans-
formers, down-lecad and
splitters are all under scru-
tiny—as arc  mixer-
cqualizers, band splitters
and the like. So, in the
ncar future, any startling
developments  arc more
apt to come in these com-
ponents than in antennas.

Mecanwhile, the techni-
cian faces a multitude of
problems that won’t go
away, and, indeed, that
arc getling worse ¢very
day.

Onc of the biggest is
interference,  principally
from FM, but also from a
varicty of other sources.
A lcading manufacturer
recently  recognized  the
problem with the intro-
duction of a TV antenna
linc that claims a high
“interference rcjection
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The collapsible mast in the foreground fits
handily in the service truck, ready for use
wherever Joe Barno goes. The 5.ft. sections of
mast permit quick, convenient height adjust-

ments of the test antenna.

factor.” It is unimportant
that this turns out to be a
different way of interpret-
ing front-to-back ratio—
the significant fact is that
this manufacturer, among
others, recognizes that in-
terference is a problem for
the technician who bears
the responsibility of get-
ting his customer a good
picture.

That, after all, is the
name of the game—a
quality picture on the cus-
tomer’s screen. All the
fancy equipment in the
world isn’t worth two
cents unless it improves
the picture beyond what
the TV-sct owner could
get with a pair of rabbit
cars.

So, with the level of
radiation pollution steadi-
ly rising, most manufac-
turers who are aware of
the technician’s problems,
and are concerned about
them, are striving to aile-
viate  thesc  problems
through the meliculous
design and manufacture of
their antennas. Not only
arc they getting as much
gain as possible, they are
choosing design methods
that enhance such criteria
as directivity, impedance

matching and front-lo-
back ratio. Sure, some
manufacturers play the
numbers  game,  stating
higher gain figures by
comparing their antennas
to an isotropic radiator,
But that’s on a level with
the old gag that goes:
“How’s your wife?” and
the other guy says, “Com-
pared to what?”?

What arc some of the
problems that plague tech-
nicians, and what can they
do about them?

Onc of the most bother-
some is “ghosting.” There
is an almost infinite vari-
cty of causes of ghosts.
This kind of interference
is a headache because the
TV-set owner can sce it.
He might live with a
moderatc amount of cross-
modulation or a little
noise in the picture, be-
causc he can ignore them.
But when it comes to
ghosts, they bother his vi-
sion and he complains.

There is one big rcason
why ghosts arc more prev-
alent today than they were
several ycars ago. There
arc more high-rise build-
ings and more sources for
multi-path reception. Al-
most cvery metropolitan
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Up goes the top section as Joe Barno prepares
to test signal strength with an antenna cut to
Channel 9. The home owner at this location
has had a weak signal problem on this channel.

arca has more sources for
multi-path reception than
it did 10 years ago. A
glance at the skyline of
San Francisco or Chicago
will support that. There
arc more potential sources
of re-radiation, too.

To the technician,
though, the kind of re-
strictive  covenant  that
prevails in  many new
housing developments to-
day, the one that requires
no TV antennas on the
roof, is nothing but pain.
It mecans that the antenna
must look through some
attenuating substance that
makes up the roof. And
those foil-backed insulat-
g batts do a great job
of conserving heat, but
they arc absolutely opaque
to RF signals. If you have
to put the antenna inside,
you had better ask about
the insulation.

The plain truth is that
builders do not know what
they're doing to TV recep-
tion. What’s more, they
don’t generally care. (In
order to care, they would
have to understand RF
characteristics, but their
attention is riveted on
their - own  problems.)
Combine them with the

Rough orientation, once the test antenna is up,
is the first step in determining the direction
for best signal reception.

cnvironmentalists who are
forcing more and more
antennas under cover, and
the technician often faces
a real test of his technical
knowledge and resource-
fulness.

Caught between these
forces and the TV set
owner who laid out a
bundle for a new color-
TV sct and now wants a
good picture, what weap-
ons can the technician lay
his hands on?

Phillip Dabhlen, editor
of this publication, has
suggested  *‘peaking  up”
an antenna for maximum
gain and interference re-
jection (“The Best Anten-
na,” ELECTrONIC TECH-
NICIAN/DEALER, August,
1972.) 1t takes a fair
amount of expertise to
perform this kind of sur-
gery, and it should be
noted that there are very
few distributors and/or
manufacturers who  will
accept such a modified an-
tenna if it is returned for
credit.

Mr. Dahlen also men-
tioned that most manufac-
turers will tailor-make a
“special” to fit peculiar
reception conditions. Most
special antennas are made



Connecting down-lead to the field strength
meter, Joe Barno prepares to take readings.

to climinate rotors and to
solve directivity problems,
As far as gain is con-
cerned, they do not usual-
ly work any better than a
good standard broadband
antenna.

The rub comes with
that term “proper process-
ing.” How you, as a tech-
nictan, treat or mistreat
that signal after the anten-
na has captured it is a
matter of deep concern to
most manufacturers. That
is why Winegard Com-
pany, among others, runs
14 seminars a year, plus
numerous clinics, to help
the technician keep up
with the state of the sig-
nal-processing art.

Sull using 300Q2 twin-
lead for down-lcad? If you
are, you risk direct-signal

pick-up, and ghosts that
you cannot get rid of. Not
only that, but since most
FM signals arc both hori-
zontally and vertically po-
larized, any long vertical
run of twin-lead is likely
to pick up FM interfer-
ence. Arc you doing any-
thing about considerable
differences in received sig-
nal strengths? If not, you
run a strong risk of cross-
modulation and adjacent-
channel interference.
What constitutes an ac-
ccptable signal? As long
as the signal-to-noise ratio
is good, very weak signals
can be made available to
TV-set users. In the Oma-
ha arca, for instance,
Alpha Omega Applied
Electronics technicians
regularly make an accept-

CABLE ATTENUATION

Cable Loss per 100 Feet

Type of Cable

Channel Channel Channel Channel Channel

2 13 14 48 83
RG-59/U 26dB 54dB  84dB 10.5dB 12.0dB
RG-59/U Foam| 2.1dB 4.1dB 58dB 7.1dB  8.0dB
RG-11/U 14dB  32dB 4.8dB 58dB 6.8dB
RG-11/U Foam| 1.1dB 23dB 3.5dB 4.3dB 5.1dB

While rotating the mast and antenna with his
left hand, Joe Barno watches the field strength
meter to find the direction from which maxi-
mum signal strength is received.

The field strength meter shows 1800uv of sig-
nal available on Channel 9 with the antenna

able picture by TASO
standards out of 70uv of
Channcl 12—a fringe sig-
nal received from Lincoln,
Neb. Their customers are
pleased and proud 1o
show off their TV scts to
friecnds and neighbors.
Isn’t that the kind of re-
ferred business we all can
usc? They do not usc “spe-
cial” antennas, cither; just
standard Winegard models
from the SC Series.

Another weapon the
technician can usc is his
ficld strength meter. With
an FSM in your hand,
there is no guess work
about how much signal
the antenna is gathering.
After all, what difference
docs it make what the
manufacturer claims for
his  Super-Duper  Signal
Sucker? The only impor-
tant thing to the man who
has to work with it is the
signal he can get from it,
right? All the wild claims
in the world will not put a
picture on the front of that
tube—only microvolts
coming off that antenna
will!

Proper antenna point-
ing is another reason to
use your FSM. For the
best picture, you nced the

at optimum orientation. Even with system
losses, Joe Barno calculates that this should
be sufficient to give a good picture on the TV
set without additional amplification,

strongest signal you can
gel on cvery available
channel. You must deter-
min¢ the best orientation
for your antenna—and
using a field strength me-
ter is really the only ac-
curate way to determine
this,

If you can mount the
antenna above the roof, so
much  the  better—you
have an opportunity (o
walk the rooftop and find
out where you get the best
signal. Sometimes even a
shift of a foot or two will
make an appreciable dif-
ference in signal, especial-
ly at UHF frequencies.
Walk the roof with a test
antenna  (even a  lest
dipole will do) and your
FSM (o determine the
proper placement for your
antenna. This location
may not be the most con-
venient onc—you may not
be able to use an caves
mount for your mast, or a
chimney strap. But if you
are sincerely concerned
about getting the best sig-
nal for your customer, you
will tailor the mounting to
the location where the
best signal is avatlable.

You can also “walk” in-

continued on page 34
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RINGING . . .

a Versatile Tool for the
TeChniCian by Roland Fetzer

A great amount of service time is often spent needlessly locating a defective

coil or transformer. Ohmmeter checks are frequently inconclusive and do

not show up shorted turns, especially in windings with low resistance.

Replacing unmarked coils can also represent problems. In many instances
just knowing the dc resistance is not enough. It may be necessary to know

B Checking a suspected
coil or transformer usually
involves replacing it with a
known good one—a time
consuming procedure, pos-
sible only if you have the
proper coil on hand. If you
had a laboratory bridge or
Q meter you could mea-
surc the coil parameters
and determine if it is de-
fective, but most service
shops do not have such
cquipment,

Ringing will not only
solve these problems, it
can be used to check the
complete horizontal deflec-
tion system in a TV set—
from the horizontal output
transformer to the yoke—
without disconnecting one
wire or component (Fig.
1). Best of all, you already
have the necessary test
cquipment in your shop—
your scope.

Every coil is in cficct
also a tuned circuit. The
layers of wirc on a coil
have capacitance between
cach other. Therefore,
cach coil represents a
tuned circuit with induc-
tance and some capaci-
tance across it. Schemati-
cally we could show a coil
as a parallel resonant cir-
cuit as in Fig. 2.

Every tuned circuit has
a resonant frequency. If

the Q and the ac resistance (reactance) of the coil.

Fig. 1—Ringing test of a horizontal-output transformer using a pencil-
type signal injector.

we inject energy of the
correct frequency into it,
then the energy will be
passcd back and forth be-
tween the inductance and
the capacitance. It will act
in a manner similar to a
ball on a string swinging
back and forth.

This exchange of energy
in the resonant circuit
would go on for ever if we
had no resistance. Just as
the ball would stop swing-
ing if it did not receive a
push, the cncrgy in the
coil must also be replen-
ished. We can usc this
principle of a tuned cir-
cull to test coils, audio
and power transformers,
IF transformers, chokes,
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loopstick antennas and
horizontal-output  trans-
formers. We can also

use this principle to deter-
minc some characteristics
of a coil or a tuned circuit.

Just as we can watch a
ball swing back and forth,
we can also obscrve the
cxchange of cnergy in a
coil. The wave train that
we sce on the scope is the
cnergy exchange in the
form of sine waves—de-
creasing in amplitude and
dying out as the encrgy is
uscd up.

Pulse Take-off Points
on the Scope

Many service-type
scopes have a pulse output

terminal, while others do
not. However, it is very
casy to install such a ter-

minal yourself if your
scope doesn’t have one
(Fig. 3).

Onc of the most useful
pulsc waveforms in your
scopc comes from the
blanking amplifier. Since
the cathode of the scope
CRT usually receives the
blanking pulse, you can
gencrally trace the cathode
circuit back to the blank-
ing amplitier (Fig. 5).

To obtain a high-level
pulse, attach a mica capac-
itor of about 15pf to the
plate of the blanking am-
plifier and bring it out to
a binding post on the front
of your scope (sce Fig.
3). In this manner, you
can obtain the steepest
pulsc consistent with the
highest amplitude. Typical
pulsc voltages range from
600 to 800v p-p. For a
low-level pulse, you can
attach a similar capacitor
to the cathode of the
blanking amplifier,

Another source of pulse
voltage is the horizontal
circuit of your scope. As a
matter of fact, this circuit
provides a signal that is
very handy to have avail-
able at the front of your
scope. To obtain this sig-
nal, attach a .5mf, 600v
dc-blocking capacitor to
one of the horizontal de-
flection plates (in push-
pull circuits cither plate
will do) and bring it out to
a binding post on the front
of your scope. You will
thus obtain a saw-tooth
wave that is variable in
both amplitude and fre-
quency. Its maximum am-
plitude can reach approxi-
mately 250v p-p, while its
frequency can be deter-
mined by the horizontal-
sweep frequency of the
scope. This  saw-tooth
wave can be used in ring-
ing, plus (in some TV
scts) as a substitute for
cither the horizontal or



vertical oscillator for TV
scrvicing.

In order to use this saw-
tooth wave for ringing,
make up a lead and con-
nect a [5pf mica capacitor
in series with it (Fig. 4).
This “sharpens” the wave-
form so that you receive a
very steep pulse.

Another source of test
pulses is the cathode of
the sweep oscillator. RCA
Sales Corp. does furnish
these points on its scopes,
reccommending a  680pf,
600v capacitor between
the source and the binding
post for the following
models:

WO 91 A, B

Pin 3 or 8 of V9, 12AX7
WO 88 A

Pin 3 or 8 of V8 12AU7
WO 78 A, B

Pin 3 or 8 of V14, 6BQ7
WO 58 A

Pin 3 or 6 of V8, 6SL7GT
WO 56 A

Pin 3 or 8 of V10, 12AU7

If you do not want to
use your scope as a pulse
generator, you can instead
use an ecxternal source
such as a squarc-wave
generator. A satisfactory
pulse may also bc ob-
tained from an inexpen-
sive pencil-type signal gen-
crator such as the one
shown in Fig. 1. It will
give you a square-wave
pulse of about 50v p-p at
about 3kHz.

How to Use
Ringing Tests

If your pulse voltage is
of the saw-tooth type, use
a lead with the 15 pf ca-
pacitor in it (as shown in
Fig. 4). Connect the lead
to the top of the coil toin-
ject the pulse (Fig. 6). At
the same time, conncct the
vertical  input  of  your
scope to the same test
point while connecting the
scope ground lead to the
bottom of the coil. Then
move the VERTICAL GAIN
control to its most sensi-
tive position, and vary the
SWEEP FREQUENCY con-
trol until you sc¢ the fa-

Fig. 2—A coil represented schematically to
show capacitance between layers of wire.

VOLTS 7INCH

Fig. 4—Ringing lead made up by putting a 15pf
capacitor in series with a wire and terminating

Fig. 3—Pulse output terminals on a scope showing it with an alligator clip

the ‘‘sweep™ and “blanking” pulse binding posts.

miliar damped wave train.
You will then have to re-
adjust  your  VERTICAL
GAIN control for the prop-
cr height of the display
(Fig 7).

You can also inductive-
ly couple the pulse voltage
to the coil by winding a
few turns of insulated
wire, or gimmick, around
one of the leads of the
coil. Although you will
then lose some of the am-
plitude of the pulses and |
your wave train will be ‘

& TO CATHODE
T OF SCOPE

= 15pf

(5 HIGH-LEVEL PULSE

15pf

| LOW-LEVEL PULSE

Fig. 5—Blanking amplifier with high-
and low-level pulse take-off points.

somewhat  smaller, you
climinate adding capacity
to the circuit. ]

' If you usc a pencil-type Fig. 6— Methods of
signal injector as a pulse connecting coils
source, put a clip lead on for ringing tests.
the tip of the signal injec-
tor and clip the other end
to the top of the plate cap
of the TV sct’s horizontal-
output tubc. (It instcad
you hold the signal gener-
ator in your hand, the fre-
quency tends to  drift
slightly, making it difficult
to synchronize the wave-

15pf
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train on the scope.) The
vertical input of the scope
is also connected to this
cap, while the ground clip
of the scope is attached to
the chassis, or B— in ac/
dc scts. This arrangement
of components (as first
shown in Fig. 1) produces
very satisfactory ringing
patterns (Fig. 8).

A shorted turn in any
of the sweep components
—from the horizontal sec-
tion of the yoke to the
horizontal output trans-
former—will produce a
very short damped wave-
train or no wavetrain at all
(Fig. 9). After a few tests,
you will quickly spot a de-
fective component by its
ringing pattern.

When testing compo-
nents, the frequency of the
scope should be set as in-

Fig. 7—Wave train of a horizontal-output
transformer, using a pulse voltage obtained
from the scope.

Fig. 10—This expanded trace of ringing in a
horizontal-output transformer shows oscilla-
tions riding on top of the wave train.

dicated in the table shown
below.

To individually test
yoke windings, auxiliary
components such as capa-
citors, resistors and ther-
mistors must be discon-
nected in order to get the
damped wave train.

Ringing patterns vary
with the type of coil being

tested. One example is the
ringing in the horizontal-
output transformer (Fig.
10). There you will note
small oscillations riding on
top of the ringing—indi-
cating that it has more
than one winding and each
winding is coupled to the
other. Since cach winding
has a different resonant

Component Under Test Sweep Rate
Width coil 1kHz to 10kHz
Horizontal-linearity coil 1kHz to 10kHz
Horizontal-output transformer 100Hz to 1kHz
Deflection yoke 1kHz to 10kHz
Deflection circuit with yoke

connected 1kHz to 10kHz
Deflection circuit with yoke

disconnected 100Hz to 1kHz
Power transformers and

chokes 100Hz to 1kHz

as a pulse source.
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Fig. 8—Wave train of a good horizontal-output
transformer using a pencil-type signal injector

Fig. 11—The wave train of a 455kHz IF trans-
former.

Fig. 9—A defective horizontal-output trans-
former. Note the very short wave train.

frequency, we will not ob-
tain a pure sinewave.

The pattern obtained
from the 455kHz trans-
former illustrated in Fig.
11 indicates that we have
two coils tuned to the
same frequency. However,
cven therc the primary
and secondary coil have
two slightly different nom-
inal ringing frequencies
and we thus obtain this
RF modulated wavetrain,
If we were to instead ring
out a tightly coupled coil,
we would not obtain thesc
zero beat points because
the coupling coeflicient is
then small and the two
nominal frequencics of the
coil would be so close that
the zero beat points would
dic out before they could
appear on the scope.

The waveform in Fig.

Fig 12—The wave train
of a choke.



12 shows the damped
wave train from a choke.
Most iron-core transform-
ers exhibit similar wave-
trains. These devices have
a relatively low Q and
therefore show only a few
cycles of the wavetrain.

Using Ringing to
Measure Characteristics
of a Coil

In servicing Two-Way

mm

\J

Fig. 13—The wave train may be used to
cycles up to the 50 percent point.

Radio and in Amateur
Radio work, it is some-
times necessary to deter-
mine if the Q of a coil
or tuned circuit has
changed due to moisture,
age or dirt. It is fairly easy
to determine the Q factor
using ringing tests and the
cquation: Q = 4.54 X N,
N is equal to the number
of cycles required for the
wavetrain to decay to 50

Q=454xN
Q=454x%x3=1362

percent of its initial am-
plitude (as in Fig. 13).
To measure the ac re-
sistance of a coil at its
ringing frequency (Fig.
14), we note the number
of cycles needed to reach
the 50 percent amplitude
point of the wavetrain. We
then connect a carbon po-
tentiometer in series with
the coil and adjust it until
we reach the 50 percent

-

50 PERCENT AMPLITUDE
POINT

|

determine the Q of 2 coil. In the eguation, N equais the number of

Fig. 14—An electronic technician is shown measuring the resistance of a potentiometer to determise the

ac resistance of the coil.

amplitude point in half the
number of cycles. The re-
sulting potentiometer set-
ting is then the cquivalent
1o the ac resistance of the
coil at its ringing frequen-
cy.

This ac resistance, of
course, changes with the
frequency of the applied
signal. If you are inter-
ested in a particular fre-
quency, connect a capaci-
tor across the coil until the
coil rings at the frequency
of interest and then repeat
the procedure for measur-
ing ac resistance. [How-
ever, in this instance the
resulting resistance does
include the reactance of
the capacitor that was
added 1o the circuit. Ed.]

When measuring Q and
ac resistance, it is sug-
gested that the pulse volt-
age be coupled to the cir-
cuit by means of a gim-
mick winding—this, in ef-
fect, climinating the capa-
city of the signal source.
Although the input capa-
city of the scope, of
course, is also across the
tuned circuit, in most
cases it is so small that
this does not matter.

Ringing tests of coils
are so sensitive that if you
short the filament winding
of a horizontal-output
transformer you will ob-
tain the characteristic ef-
fect of a shorted winding
and a damped wave-
train. A coil containing
only 10 turns of wire will
give you a good ringing
pattern cven if it won’t
even ‘“tickle” your ohm-
meter—having a  resist-
ance possibly as low as
0.1Q.

Ringing is indeed a ver-
satile tool for the electron-
ic technician. It will save
time and provide a mecans
for testing components
that have otherwise fre-
quently defied testing.
And it can be used as a

continued on page 34
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Troubleshooting
Intermittent

Circuitry:

A Logical Approach

by Lew Christy

Almost all of us have been harrassed
by the very TV sets that we have
attempted to service—the new and the
old, but especially the new! Many of
these new TV sets suffer from the
“intermittents,” a common phrase for
a receiver that “sometimes” loses
color, goes black, loses sound, etc.

B Many man hours arc
lost in trying to locate in-
termittents, which eventu-
ally become very annoy-
ing to both the electronic
technician and the con-
sumer. Once the problem
is found and corrected, it
is safc to assumec that the
TV sct will not be back in
the shop for a while.
Instcad of trying to
remedy their  problems,
somc manufacturcrs arc
now trying to revolution-
ize their TV sets with gad-
gets such as clectronic
tuners (no moving parts),
clectronic color-tint  cir-
cuits, and other sophisti-
cated devices that tend to
have sales appeal. Natu-
rally, this adds to the bur-
den of scrvice techniques
and causcs a TV set to be
more susceptible to a larg-

cr failure-frequency rate.

One large manufactur-
er, in trying to keep pace
with its counterparts, be-
gan to cncounter such a
high ratc of minor and
major problems with its
TV sets that it decided

once and for all to elimi- .

nate the causc of the prob-
lems. It ceased production
(literally) of its TV sets
and is now ecxclusively
producing houschold ap-
pliances and other fine
products. However, we
certainly do not recom-
mend that other manufac-
turers follow suit.

To cite an cxample of
the servicing dilemma, onc
TV-set manufacturer dur-
ing the carly summer of
1970 was cvidently trying
to bolster the U.S. ccono-
my by selling over one-
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million dollars worth of
its warchouse stock to a
nationwide discount de-
partment-storc chain. This
discount chain passed the
savings on to the consum-
cr by offering these TV
scts, stercos and radios at
a very low price.

Many scrvice agencics
suddenly found themselves
very bogged down in their
work load. The vast ma-
jority of thesc clectronic
devices found their way
into the repair shop! One
scrvicc company alone
had almost 300 of these
scts piled up waiting for
repair.

The problems encoun-
tered with the greater por-
tion of these sets were
faulty wiring, defective
tube sockets (and receiv-
ing tubes), poor circuit-

board solder connecctions,
broken  switches and
countless numbers of parts
that were defective. For-
tunately, most of the prob-
lems were detected before
the sets were sold to the
consumer.

But, many of the scts
that were delivered to the
customers’ homes broke
down within a matter of a
few days. Many disap-
pointed people had to wait
for wecks while their
“new” sct was being re-
paired or waiting for new
parts from this specific
manufacturer.

Cascs such as this arc
totally unwarranted. The
only possible and conceiv-
able mecans of producing
a rclatively  trouble-free
produet is for the manu-
facturer to account for



100 percent quality in-
spection of components
and workmanship. Ran-
dom inspection of finished
products in many cascs
scems to be thc present
standard.

Now, all this boils down
to one specific area: Ser-
vicing the intermittent.
This is onc phasc of TV
servicing that will con-
tinuc to haunt us for some
time to come.

When making a scrvice
call to the home, the com-
plaint may not cven show
up. In this case, the cus-
tomer will be the best
source of information in
trying to localize the prob-
lem. Don’t be afraid to
give your customer the
third degree. You are the
sleuth, and you are being
paid to track down the
culprit. “Mrs. Jones, how
often does this problem
occur? Does the set act up
after it warms up? How
long after it warms up?
Describe to me exactly
what is happening on the
screen when the problem
occurs.”

Diagnostic ~ questions
such as these will be very
helpful in two areas: First,
it will give you an idca of
what stage (vidco, hori-
zontal, vertical, ctc.) the
trouble may be occurring
in. Secondly, you will be
able to determine whether
the set can be repaired in
the home or in the shop.

chassis.

fig..Z—‘For the intermittent that occurs after warm up,
it is best to place a flameproof blanket over the

Before the intermittent
drives you from the battle-
ground, you must cquip
yourself with the follow-
ing combat equipment: a
flameproof blanket, rub-
ber mallet, soldering gun
and a can of frecze spray.
You will find that these
items are the most time
saving in locating an in-
termittent circuit. On top
of this, of course, you
must have both your
VTVM and scope on full
alert.

A large percentage of
the intermittent problems
occur in the video IF
stage—Iloss of video (and
sound) after warmup, no
video until the set warms
up, pulsating video, etc.
However, such symptoms
may fail to leave a cluc as
to whether the problem is
before or after the video
detector stage. To solve
this, we can monitor the
detector output stage with
a scope (Fig. 1).

By monitoring between
the video detcctor load re-
sistor (R) and the
4.5MHz trap (L), we can
determine by the distor-
tion of the waveform
whether thc problem is
before or after this stage.
If the scope does not de-
tect any distortion while
the problem occurs, then
we must look clsewhere.
The next likely source will
be the cathode circuit of
the picture tube.

defective.

If such problems are lo-
calized to the video IF
stage, and it is a solid-state
circuit, the best signal
source to check is the
third IF amplifier. This
circuit can causc several
different symptoms. Usu-
ally the base-to-cmit-
ter junction will open up.
By freezing this compo-
nent, it will generally be-
gin to conduct again.

For the intermittent
that occurs after warm up
(sometimes up to hours),
it is best to place a flame-
proof blanket over the
chassis (Fig. 2). If the
problem seems to bc a
thermal one, it should
show up much faster this
way. Under such a heat
condition (with thc blan-
ket over the chassis), the
problem will usually be
prolonged—thus  making
troubleshooting much cas-
icr.

In some cases the in-
termittent may be due
to faulty joints (cold sol-
der) or solder splashes
over a pair of wires, bare-
ly shorting together. This
is where the rubber mal-
let comes in handy. With
the chassis operating in an
upright position, gently
tap the chassis in scveral
locations, The problem
will usually intensify as
you tap closer to its
source.

As shown in Fig. 3,
heating a suspect compo-

tip of your soldering iron may indicate if it is

nent with the tip of your
soldering gun can also tell
you if it is defective. If the
component docs not scem
to be the causc of the
problem, it can be quickly
cooled down to its normal
operating temperature by
using the frceze spray.
In the case of an inter-
mittent vertical roll, place
your soldering gun next to
the suspect parts and heat
them above room temper-
ature, if necessary. Don’t
be surprised if the picture
begins to roll—you’ve
just hit the right compo-
nent! This same procedure
can be used in locating
defective parts in the sync,
chroma and other circuits.
A component that may
have a slight lecakage, such
as capacitors or diodes,
may be subject to over
heating. The “freczing
procedure”  will quickly
locate this type of failure.
It is totally unnccessary
to usc sophisticated and
expensive test instruments
in troubleshooting inter-
mittent problems. A good
reliable VITVM and scope,
when used properly, will
do a remarkable job for
you. A VITVM can also
be used in monitoring B+,
AGC and audio circuils.
A point to remember:
A chassis, while opcrating
in the cabinet, is within its
own environment. In other
words, if an intermittent
only occurs while the
chassis is intact in the cab-
inct, you can be sure that
you are cxperiencing a
thermal problem. After
the chassis has been re-
moved from its environ-
ment, the components will
operate much cooler and
will undoubtedly operate
normally. A blanket over
the chassis, as cxplained
previously, will act as a
“emporary cnvironment”
in forcing the problem to
occur.
After replacing the sus-
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continuted from page 33

pect component(s), what
can be morc aggravating
than to return the set, col-
lect the bill and have the
customer call up again
with the same problem?
The trick is to be sure you
have corrected the prob-
lem in the first place.

Most people are very
understanding. If  you
have any question or
doubt as to whether you
have actually cured the
initial problem, explain to
the customer that you
would like to keep their
set running in the shop
for a couple of extra days
or so. This will be sufli-
cient time to “cook” the
sct and periodically glance
at it while you do other
work. If the set has been
operating normally during
this period, then it is safe
to assume that it is free
of any more defects.

Some intermittent prob-
lems can be cured in the
home—loss of color,
“snow,” and occasional
strcaks through the pic-
ture. Complaints such as
these give you a clue. The
first thing to do is to in-
spect the antenna lead-in
wire at the back of the
cabinet and at the tuner.
Many times | have found
one strand of lead-in wire
barely shorting against the
opposite terminal.

There are no instru-
ments on the market that
will automatically locate
intermittent problems for
you. It takes patience,
common sense and the
ability to operate your test
cquipment in a profes-
sional manner.

Of course, we like the
scts to be dead, have no
vertical sweep, no sound
or just plain loss of video!
These problems we can
tolerate. Where did those
old-fashioned  problems
disappear to? B

BEST TV SIGNAL .

continued from page 27

side the roof if there is at-
tic space. Admittedly, the
space is somewhat more
restricted, but that is the
very reason why you
should seck the location
where the strongest signal
is available and locate the

antenna there, properly
pointed for best recep-
tion.

Chances arc good that,
if you picked the best lo-
cation, you may have a
necessary horizontal run
of down-lcad. This is no
place to use twin-lcad, be-
cause of the possibility of
direct-signal pickup. If the
length of your horizontal
run of twin-lead is any-
where near a multiple of
one channel’s wavelength
(and how can you miss?),
you arc almost certain to
get direct pickup and,
consequently, a strong
ghost or less signal due to
cancellation on that chan-
nel.

So you need to run
coaxial cable for your
down-lcad. It is the best
insurance  you have—
particularly the kind with
a foil shicld around the
diclectric—against  direct
picktip and the ghosts it
causes. This may mean
that you have got to go
back to the antenna out-
put and match the anten-
na impedance with the
cable impedance. Unless
you have a 758 antenna,
this is a necessary step; be
surec of this point. (Winc-
gard Company, for cxam-
ple, has recently converted
its cut-to-channel Yagis to

75€), and several other
companies list antennas
with 750  impedance.)

With such an antenna, no
matching transformer is
needed.

For very weak signals,
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you will probably nced a
precampliticr when you
come oft the antenna. But
take care, if you have onc
or two very strong nearby
signals, that the preamp
you select has a total in-
put rating higher than the
total of the signals on all
channels that you propose
to put into it. Otherwise,
you will go into cross
modulation right there.
Your aim is to cqualize
channels as much as pos-
sible, assuming an accept-
able signal-to-noise ratio.
You will never have a bet-
ter S/N ratio than you
have coming off the anten-
na.

This is also the time to
get rid of any FM inter-
ference, if there is a his-
tory of such interference
in your locality. Switch-
able (in-out) FM t(raps
are standard equipment on
Winegard  preamplifiers,
as well as many other
makes. Or, if you are not
using a precamp, buy and
install an FM trap ahcad
of the matching trans-
former.

So, coming off your an-
tenna, this is the order of
signal processing:

1. Preamplifier — ¢stablish-
cs the signal-to-noise
ratio at the antenna
and overcomes down-
lead losses.

. FM Trap — attenuates
any FM signals that
the antenna may have

o

picked up by about
20dB, enough in most
cases so that they will
not cause those funny
herringbone  patterns,
particularly on Chan-
nel 6 and the high
band.

3. Matching Transformer—
provides the proper im-
pedance between your
300 impedancc an-
tenna and your 75
coaxial-cable  down-
lead.

4. Down-lead—Coaxial ca-
ble shiclds and protects
your precious signal
from interference until
you can get it to the
TV set. Use caution:
coax has more signal
loss than twin-lecad,
particularly at higher
frequencies. If you are
not accustomed to
working with it, you
had better check the
table on page 27. Be-
causc cable loss and
tilt problems are much
greater at UHF fre-
quencies, Winegard
Company recommends
RG-11/U foam type

for all down-leads
and trunk lines, and
RG-59/U foam for

feeder lines. Coax docs
have advantages, how-
ever; you can tape it
right to the antenna
mast if you want to—
something  you had
better not try with
twin-lcad. B

FOR THE TECHNICIAN . . .

comparison mecthod of
testing—since  you can
compare the ringing that
you know a properly func-
tioning component should
produce against the ring-

continued from page 31

ing of the component un-
der test. With a little prac-
tice the alert electronic
technician will resort to
ringing before replacing a
coil or a transformer. @



SSB Marine Radiotelephones

by Leo G. Sands

It is a whole new ball game in Marine Radio. As of last
January, the FCC will no longer license new AM Marine
radios in the 2-3MHz band. To operate on the Marine radio
channels, a boat must be equipped with a VHF/FM Marine
radio for operation in the 156-162MHz band. In addition, a

boat may be equipped with an SSB Marine radio for
operation in the 2-3MHz and other Marine Bands below
25MHz. The VHF Marine radio is for short-range
communications, while the SSB Marine radio is for boats
that have need for communicating over distances greater
than the capability of a VHF Marine radio.

® The main reason for
switching from AM to
SSB in the MF and HF
marine bands is frequency
conscrvation. An SSB sig-
nal takes up less than half
the band space of an AM
signal. And it provides
better communication . . .
up to 9dB of improvement
over AM.

SSB (single sideband)
is not new. Hams and
commercial radio systems
have been using SSB for
many yecars. It dates back
to about 1923 when Lloyd
Espenschied developed the
technique while working
for the Bell System. SSB
did not become popular
until recently because of
the requircment for very
good transmitter and re-
ceiver frequency stability.
Also, it costs morc than
AM or FM equipment.

An SSB transmitter ra-
diates no carrier signal.
Only one sideband s
transmitted. An AM trans-
mitter, on the other hand,
radiates the carrier plus
two sidebands—the upper

and lower. Each of the
two sidebands contains the
same intelligence. There-
fore, only one is required.
The carrier conveys no in-
telligence and is therefore
not required.

When an AM transmit-
ter is 100 percent modu-
lated by a sine wave, the
RF output increases 50
percent. For example, if
the transmitter produces
100w of carrier signal, it
also produces two side-

bands with 25w of power
in cach. Thus, only 25w
of the total available pow-
cr is ecffectively utilized.
On the other hand, an SSB
transceiver can be de-
signed to utilize all of the
available power for trans-
mitting intelligence.

An SSB signal, how-
ever, cannot be demodu-
lated by an AM receiver
unless it is cquipped with
a BFO (beat frequency
oscillator). The signal,

A 10-channel SSB marine radio. Courtesy of Airmarc Marine Products.
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which exists only when
modulation is prescnt, is
intercepted by the receiv-
er and is amplified. But,
it must be restored into
an AM signal before it
can be demodulated. The
BFO re-inserts the carrier
that was suppressed at the
transmitter. If the fre-
quency of the suppressed
carrier is 2MHz, for ex-
ample, and the transmitter
is modulated by a 2.5kHz
tone, the upper sideband

at  2002.5kHz will be
transmitted. If, instead,
the lower sideband is

transmitted, it will be at
1997.5kHz. If the recciver
employs a 455kHz IF am-
pliticr, the 2002.5kHz sig-
nal will be translated with-
in the recciver to
452 5kHz—provided the
local oscillator is operat-
ing at 2455kHz,

To demodulate this sig-
nal, the BFO operates at
455kHz. This 455kHz sig-
nal is heterodyned within
the receiver with the
452.5kHz signal to pro-
duce the 2.5kHz tone. If
the frequency of the local
oscillator and the frequen-
cy of the BFO are not
stable, the frequency of
the resulting tone will not
remain  constant. When
voice is transmitted, fre-
quency variations of the
transmitter, receiver local
oscillator and BFO will
cause  the  recovered
spcech to be off pitch or
scriously distorted.

In the transmitter, the
unmodulated oscillator
signal, which represents
the carrier, is fed to a bal-
anced modulator. The au-
dio modulating signal is
also fed to the balanced
modulator. There the two
signals arc heterodyned to
produce upper and lower
sidebands, and thc carrier
signal is balanced out. Re-
maining at the output of
the balanced modulator

arc the two sidebands but
no carricr. One of the
sidebands is removed by a
filter, while the remaining
SSB signal is fed to a fre-
quency converter whose
local oscillator determines
the transmitting frequen-
cy.
If the oscillator operates
at 455kHz, for example,
and the local oscillator of
the frequency converter
operates at 2637kHz, the
frequency of the trans-
lated suppressed carrier
will be at 2182kHz—the
frequency of the safety
and calling channel. If the
audio modulating signal
consists of frequencies
within  the 300-2500Hz
range and if the upper
sideband is transmitted,
the radiated signal will oc-
cupy the frequency space
between 2182.3kHz and
2184.5kHz. Since the car-
ricr is not transmitted, the

band occupancy of the
signal  will  be  only
2200Hz. On the other

hand, if AM were used,
the band occupancy would
be at least SOO0OHz.

An SSB transmitter can
be cquipped with a con-
trol to enable transmission

of the upper sideband
(USB), lower sideband
(LSB) or compatiblc

AM. In the compatible

AM mode, one sideband
and the carrier arc trans-
mitted. This signal can be
demodulated by an AM
receiver without requiring
a BFO.

A typical SSB marine
radio, such as the SBA-75
made by Sideband Asso-
ciates, has a rated RF out-
put of 50w PEP in the
SSB mode and 25w in the
AM mode. (The power
input and output of an
SSB transmitter is rated in
terms of PEP, which
stands for “peak envelope

power.”) It cannot be
rated in terms of rms
power since the signal

varies widely in amplitude

and cxists only when
modulation is actually
present.

For use on pleasure

craft, the SSB marine ra-
dio is usually operable on
up to six channels within
the 1.6-4 SMHz range.
Those used on large sca-
going commercial vessels
will operate at higher fre-
quencies.

Within  the 2-3MHz
band there are channels
for ship-to-ship, ship-to-
shore and safety com-
munications. The ship-to-
shore channels include
Marine Telephone Service
channels. Unlike the land
mobile radio services, mo-
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Block diagrams of an SSB transceiver shown in the receive and transmit
modes. This particular equipment uses a 10.7MHz IF system although it
operates in the 2-10MHz range. Courtesy of Southcom International, Inc.
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for use on ships or at shore stations. Courtesy of Kaar Elecfronics Corp.
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bile stations (ship sta-
tions) can be licensed to
opecrate on all marine
channels that are required
for safety, navigation,
operational and telephone
service communications.
For efficient transmis-
sion in the 2-3MHz band,
a good ground conncction
is required. This may be
the metal hull of the ves-
sel or a mectal plate at-
tached to the bottom of
the hull. In some cases,
the ground consists of a
mctal platec or screen at-
tached to the inside of the
hull which depends upon
capacitance to the water
instead of direct contact.

The antenna is usually
a loaded vertical radiator
mounted to the side of the
hull or to a bulkhead. In
most cases, the antenna
transmission line is a piece
of insulated wire, instcad
of coaxial cable. And un-
like coaxial cable, it is
part of the radiating sys-
tem. When coaxial cable
is used for fecding the an-
tenna system, an antenna
matcher is used at the
basc of the antenna. This
antenna matcher must be

automatically or manually-

retuned when changing

channels in order to main-

tain maximum efficiency.
A long-wire antenna is

Marine radiotelephone system for larger vessels. Rack contains both

VHF/FM and MF-HF/SSB transmitters and receivers. Courfesy of
COMCO, o subsidiary of E. F. Johnson Co.
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more efficient. But, on
most boats there is not
room for a wirc antenna
of suflicient length. Al-
though the ecfficiency of
the typical vertical rod an-
tenna system is only about

10 percent, it is more
practical to use.
There arc numecrous

SSB marine radios on the
market in various power
ratings and channel ca-
pacitics. Communications
Associates, Inc., for ex-
ample, produces a 40-
channel model for use on
commercial vesscls and at
coast stations.

In addition to a trans-
mitter-recciver or trans-
ceiver, a ship can also be
cquipped with one or more
fixed-tuned monitor re-
ceivers to cnable standing
by on various channecls.
Kaar, for cxample, manu-
factures an assembly con-
taining four two-channel
reccivers which can be
used for monitoring any
four of cight available
channels simultancously.

Servicing SSB  equip-
ment requires higher skills
and morc test cquipment
than servicing AM marine
radios. Frequency meters
must have much better
tolerance and a scopc is
required for mecasuring
RF power output.

Portable SSB transceiver. Courfesy of Kaar Electronics Corp.

Existing, currently li-
censed AM marine radios
may be continued in ser-
vice for a limited time.
Then, they must be re-
placed with a VHF ma-
rine radio. The installation
of SSB cquipment is op-
tional.

Most of the marine SSB
activity will be conlined to
vessels operating in salt-
water, the Great Lakes
and on the Mississippi-
Missouri  River system
where fairly great range is
required. Elsewhere, most
of the activity will be in
the VHF Marine Band
and on the Citizens Band.

When the FCC estab-
lishes the proposed 220-
225MHz Class E Citizens
Band, it can be expected
that many boat owners
will install Class E CB
cquipment. Al present, ac-
cording to an FCC ofli-
cial, about 300,000 boats
arc cquipped with 27MHz
Class D CB radios. CB is
most widely used in arcas
that arc not as yet served
by Limited Coast, Public
Coast and Coast Guard
stations.

Unlike CB equipment,
radiotelephones  licensed
for opcration on marine
channels may not be used
on shore, only on the
specified  boat — except
when  operated under a
Limited Coast Station li-
cense. A Limited Coast
Station does not have to
be installed at a fixed lo-
cation. It may be installed
in a motor vehicle.

The greatest market for
marine radio is in the
VHF field since its range
is adequate for most plea-
surc craft opcrators. How-
cver, there are many who
will also want an SSB ma-
rine radio for longer range
communications and to
avoid the congestion that
is likely to develop on the
VHF marinc band. ®
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TEST INSTRUMENT REPORT
e T -

McAdam’s

Model 2000 Digital Audio
Analyzer System

by Philip Dahlen

This is one of the few audio instruments designed for
making almost any measurement of quality audio
systems—including four-channel units

B One of the problems facing clec-
tronic technicians servicing some of
the more sophisticated audio sys-
tems now on the market is the ex-
tremely stringent specifications for
the circuitry under test. In some of
the less qualified shops, technicians
arc actually testing and adjusting
these products with the use of test
instruments having specifications far
inferior to the circuits under test.
Thus one may be faced with a situa-
tion nearly as preposlerous as at-

tempting to aim a rocket to the
moon by aligning it with one eye
and a thumb. This instrument con-
tains oscillators, meters, transform-
ers, circuitry and controls for mea-
suring such parameters as harmonic
distortion, IM distortion, RMS pow-
er and true RMS voltage. These
readings arc said to appear as ab-
solute numerical values on the digi-
tal display—no calculations being
required.

The instrument is designed to

»

McAdam's Model 2000 Digital Audio Analyzer
System. For more details, circle 900 on the
Reader Service Card.

regulate the power supplied to any
ac-only audio systems under test.
And being designed for four-chan-
nel use, it is said to be able to pro-
vide any of several possible combi-
nations of four-channel signals—
load resistors also being provided
for simultaneous mecasurement all
four audio outputs of amplifiers
under test.

Manufacturer specifications for
various segments of the instrument
are as follows: B

Distortion Comparator

Frequency: 20Hz to 20kHz
Range: 100%, 10%, 1% full scale
Sensitivity: 0.01% T.H.D.
Resolution: 0.001% T.H.D.

Accuracy of Measurcment: =0.5% of reading *0.5% of full scale
tnput level: v rms = 100% set level (200v rms maximum input)

Distortion Twin “T" Filters

Frequency: 20Hz to 20kHz

Range: 100%, 10%, 1% full scale
Sensitivity: 0.05% T.H.D.
Resolution: 0.005% T.H.D.

Rejection: 70dB notch depth <1dB attenuation of second harmonic

Accuracy: *0.5% of reading *0.5% of full scale

Input level: 1vrms = 100% set level (200v maximum)

Signal Generators Oscillator

Frequency Range: 20Hz, 50Hz, 100Hz;, 500Hz, 1kHz, 3kHz, 10kHz, 15kHz,

20k Hz, S0kHz and 100kHz
Output voltage: 0 to 3v rms at 6000} output impedance

Distortion and noisc: <0.05% of output at any frequency

Square wave: 10v p-p
Output: rise and fall time <250ns

I M Oscillators

Frequencies: 60Hz and 7kHz
Mix ratio: 4:1 (SMPTE)
Distortion and noise: <0.05% of output

Output voltage: 0 to 3v rms at 6000} output impedance

AC Voitmeter

Wattmeter

Amplifier Output Power Measurements
Ranges: 2w, 20w, 200w, 500w full scale
Frequency: 10Hz to 100kHz

Resolution: 10mw

Accuracy: *0.1dB 20Hz to 20kHz
<—2dB at 100kHz

Power in rms watts (I X E cos ¢) independent of load resistance variance.

AC line power consumption

Ranges: 20w, 200w and 2kw full scale

Accuracy: *1dB
Resolution: 100mw

Monitor Scope

Sensitivity: 20mv/cm to 10v/cm calibrated in ninc steps *3% accuracy

Risetime: 35ns

Bandwidth: d¢ or 2Hz to I0MHz

Input impedance: 1M shunted by 33pf (600v maximum input)
Time base: sweeps lus to 0.2sec. in 17 steps (*5% accuracy), plus X5

magnifier

Trigger level: 20mm vertical display (2 minor divisions)

Variable Transformer

Range: 010 150v ac

(0 to 280v ac for export)
Output wattage: 1000kva maximum

Resolution: 0.1%

Ranges: 20mv, 200mv, 2v, 20v, 200v full scale (250v rms maximum input on

any range)
Frequency: 10Hz to 100kHz

Accuracy: *0.25% of reading +0.25% of full scale to 20kHz <—IdB at

100kHz
Resolution: 100uv
True rms readings even with aperiodic waveforms.

General

heat sink)

Dimensions: 14 in. H by 22 in. W (+ 2 in. handles) by 17 in. D (+ 1% in.

Power: |15v or 230v, 50 or 60Hz

Weight: 95 Ib.
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Semiconductor
you can Pea s

dependon $Eos
for customers &
who depend

on you.

We're in this business together.

Tube Products Departmerit, Owensboro, kentucky 42301

GENERAL &3 ELECTRIC




Everytime we introduce
_ anew product,

you become more important.

New prcducts meen mc-e business.

Not only fer us. 5ut for you. Inde-
pendz1t service technic.ans. Dnce
a product leaves oxr hards, :1’s in
yours. A ong w theur rzputation
for nzcking quelity electronics.
And For standir g behind them.
That swhy you re =0 important tc
us. Yo he s usma n:ain our good
name. P-ocuct after preduc:. Yesr
after yeer.

Our procucts are c2sigrad not to
break dJewn. Brt tae present staze
of the art, and the zonti1uous flow
of nea anc unicue products, con-

simue td provide oppottunities for
chz service technician.

We think about you even before
we int-oduce a product. We build
ou- eqlipmer - Zor easy service-
at lity Service 'iterature and re-
Jlicemert pa-ts are programmed
0 Je ava lablz when a product
goes tc merker. Not months later,
wken £ costomer may need help.
Tkere's nc de.ay for you. No in-
converieace for your customer.

As a special fzature, we subscribe
to a2 ccunt-y-wide. tallfree tele-

Shone referral svstem It ope-ates
24 hours a day. 265 days of the
year. Wher. a customer calls 300-
243-6009 asking for Parasonic
service, he 'sreferred -o<he ncarest
authorized :ncepencent service
center. Yes, our aationwide net-
~vork of authorized servize centers
s made up of men like you. inde-
sendent service technicians.
Panasonic deperds on you. For
n-warranty ar.d cut-ci-warranty
~ork. It adds up to moare business
“or you. Ard, .t’s no v.onder -hat
¥Ou become more i portan: -o us

- .. for. morz desils circle 125 vn Reader Service Card
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COLORFAX

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

ADMIRAL
Color-TV Chassis K19 Series—Failure of Horizontal Oscillator Tube, 5)W8

Preliminary investigation of reports of cracked SJW8§
(horizontal oscillator tube) envelopes in the K19 series
chassis has revealed that a small metal prong located be-
tween pins | and nine on the socket is the probable cause
of breakage. This prong by contacting the glass envelope
of the tube causes a temperature difference which results
in a crack in the glass envelope. This prong was originally
added to the socket to ground a shield but is not used for
this in the K19 chassis. It should be bent back so that it
does not contact the tube.

Color-TV Chassis K18/K19—Service Hints

There has been reports of slight video bend or tear with
changes in the CONTRAST level on some models that use
the K18 and K19 series chassis. The following hints should
enable you to correct such problem:

Chassis K-18—Run 16 and below: Redress the orange
lead away from the delay line. This lead connects between
resistor R538, 120K, 3w and resistor R529, 68K, aw.

Chassis K-18—Run 17 and higher: Redress the orange
lead as above. Also change the value of capacitor C201
from 120pf 10 47pt.

Chassis K-19—Change the value of capacitor C201,
from 120pt 10 47pt (note upper left of this month’s Tekfax
Schematic No.1461). No lead dress change is required be-
causce a different oscillator is used.

MAGNAVOX
Color-TV Chassis 7958 and T974—Elimination of Capacitors in Yoke

The deflection yoke used in the new T974 chassis and
also in the later T958 versions has been designed to climi-
nate the capacitors normally connected across the yoke
windings from the yoke assembly. These components are
now mounted on a terminal board at the top rear of the
high-voltage cage. When you are using one of these chassis
with a Magnavox test fixture for troubleshooting, the ca-
pacitors on the TV chassis will be paralleling those on the
test fixture yoke and as a result some overscan will occur.

PHILCO-FORD
Color-TV Chassis 3€S80/81, 3CY30/91—Picture-Tube Filament Failure

Should an open picture-tube filament be encountered: in
any of the color modular chassis, a possible cause of failure
may be the closeness of solder points between the picture-
tube filament and the 150v point located on the deflection
mother board (W). Any leakage or short between these
two points could destroy the picture-tube filament.

Upon referring to the drawing you will note that the
points in question are between one end of resistor R10W
and the copper strip going to pin 6 of the high-voltage
regulator transtormer, T2W. Check the spacing between
these two points. There should be a minimum spacing of
1716 in. frec of foreign material. Also, any cxcess Icads

that extend through the two points should be cut off. There-
fore, before replacing a picture tube which exhibits an open
picture-tube filament, check the two points as indicated.
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It is strongly recommended that should any of the sub-
ject chassis come in for shop service regardless of reason,
check the two points in order to prevent any possible future
failure.

Color-TV Chassis 3CS90/81, 3CY30/31—Video Ringing on Right Side of
Raster

In the event a condition of video ringing (gray bars) is
noted on the right side of the raster, a change in lead dress
of the 30v line from the power supply to the 30v lug M37
on the signal mother board may help in reducing or elim-
inating the gray bars.

Refer to the drawing to locate the 30v yellow lead. The

=] ELL0F WhE

NAL P PN 10N PW_PANE ]

ChASSIS TOP VIEW

lead dress can be pertormed without removing the chassis
or extending the lead length.

It is recommended that when service is required on any
of the subject chassis, the 30v lead dress be checked and
redressed it required.

Color-TV Chassis 3CS90/3CS91/3CY90/3CY31—Service Adjustments
UHF Tuner 70 Position (Detent)

Chassis employing the 7¢ position detent UHF tuner
(76-14326-1) mayv require readjustment of the FINE TUN-
ING control when changing channels. This is characteristic
ot this tuner and should not be classiticd as a defective
tuner.
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UPDATE WITH SOLID-STATE!

.

SOLID-TUBES

replace 25

vacuum tubes

Pull out those troublesome vacuum tubes. Plug
in the new SOLID-TUBES from EDI, pioneers in
high voltage, solid-state devices for the TV
industry,

PART NO. EDI REPLACE VACUUM TUBE TYPES

SOLID-TUBE ™ | 3A3, 3AW3, 3B2, 3CA3, 3CN3,
R-3A3 3CU3, 3CZ3, 2CNS, 1B3,
1G3, 1K3, 1J3

SOLID-TUBE ™ | 3AT2, 3AW2, 3BL2,

R-3AT2 3BM2, 3BN2
SOLID-TUBE ™ | 3DB3, 3DJ3
R-3DB3
SOLID-TUBE ™ | 2AV2, 1V2
R-2AV2
SOLID-TUBE ™ | 6DW4, 6CK3, 6CL3, 6BA3
R-DW4

CONSIDER THESE BENEFITS ...
B consistent output 8 real cool

@ more reliable — longer life B instant starting
M no filament winding repairs B saves call backs
@ reduces inventories B no x-radiation

Order EDI SOLID-TUBES from your parts distributor.
Or call us collect. Write today for FREE new solid-
state replacement parts guide.

‘ ELECTRONIC DEVICES, INC.
21 GRAY OAKS AVE. & YONKERS. N . Y. 10710
‘ TELEPMONE v14-868.4400 ® TELETYFE 710.380-0021)

- . . tor more details circle 112 on Reader Service Card
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NEWS...

continued from page 18

The tollowing questions are representative of those in-
cluded in Section 10 of the CET Exam.
Section X
AM-FM Audio and Monochrome

I. What is the approximate peak-to-peak voltage from the

video detector?

60Hz hum in a TV picture is usually caused by what?

120Hz hum?

3. A sync separator is normally biased Class A. (True/
False)

4. What frequency is the subcarrier of a stereo-FM broad-
cast when observed at the output of the FM detector in
an FM receiver?

5. In an AM radio, the IF stage can be analyzed with a
normal service-type scope. (True/False)

Explanation

I. The video signal is normally from Iv to Sv p-p from the
video detector.
60Hz hum is usually caused by a heater-to-cathode short
or lcakage. Since most power supplies in TV sets have
full-wave rectifiers, the ripple frequency is 120Hz from
the power supply. Therefore, a bad filter in the power
supply 1s the most likely cause of 120Hz hum in the
picture.

3. False. Sync separators pass only sync pulses. The nor-
mal signal applied to the sync separator is the fuli video
signal. So the separator must be biased so that only the
sync pulses turn-on the separator. This is class C bias.

4. It is 19kHz. The radio then doubles this frequency to
38kHz for stereo decoding.

5. True. Since AM radio normally uses a 455kHz (or
265kHz) IF section, the service-type scope can easily
handle the frequency. And most service-type scopes have
enough sensitivity to “sec” this frequency even from the
tuner mixer stage.

12

12

Secretary of Commerce Petitions FCC
To Change Rules for TV Broadcasts

Commerce Secretary Peter Peterson has petitioned the
FCC to change the TV broadcasting rules to permit send-
ing time, frequency and other information over the na-
tion’s TV network services.

The petition, in behalf of the Department of Com-
merce’s National Burcau of Standards, was sent to FCC
Commiissioners on December 22. It would allow the net-
works to broadcast encoded information on one line of the
blanking interval, and only viewers with special equipment
on their TV scts would receive this information.

The NBS “TvTime” system was developed by scien-
usts and engincers at the National Bureau of Standards
Boulder, Colo., laboratories. In addition to time and fre-
quency, the signals will provide a means of captioning TV
programs for the deaf or for foreign-speaking audiences.
Channel identification, weather and disaster information,
plus other important information, could also be transmit-
ted by the NBS TvTime system.

As provided by the TV station, hour-minute-second time
of day information, channel identification and captions
would be displayed as small numbers and letters on the TV
screen. The time display is accurate to a few thousandths
of a second. Time-of-day information accurale to one
millionth of a second would be available with an optional
high-accuracy decoder. A frequency reference at |MHz,
accurate to one part in 100 billion, is also available at the

receiver.
Continued on page 48



TECHNICAL DIGEST
—— —

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

SYLVANIA
Hi-Fi Terms and Their Meanings

Reccivers are made up of two basic sections: The am-
plifier and the tuner. The terms associated with the am-
plifier will be explained first.

How does an engineer arrive at all the different ratings?
The whole thing is done by looking at a music power curve.
By running a signal through an amplifier, increasing the
power until distortion occurs, then analyzing the amplifiers
action with a distortion analysis.

There are two ways amplifiers are rated. EIA (Electronic
Industry Association) and THF (Institute of High Fideli-
ty). The difference between the two rating techniques, EIA
and IHF, is the point of reference for the analysis.

An amplifier rated in both methods is still the same am-
plifier and only the reference point for the analysis has
changed.

The IHF rating would scem more desirable because the
percentage of distortion is less. Power-wise, the EIA rat-
ing would make the amplifier seem more powerful. Look
at it this way: IHF is like relating a car’s cruising speed
to its top speed (EIA). Somewhere the added output will
cost more in gas consumption. Likewise, a higher audio
power output will generate additional distortion.

IHF ratings are read or taken at the clip point of the
knee of the power curve. This rating is more desirable, as
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there is always less distortion though the number will al-
ways be less than EIA figure.

RMS—This means root mean square and is the more
meaningful rating of an amplifier’s ability. RMS is also the
continuous power performance and is measured by running
a sustained tone through at a prescribed wattage output
and without discernable distortion. For example, an am-
plifier EIA rated at 100w with 5% distortion can handle
a continuous wave (CW) signal power of 50w totai.

Instantancous Peak Power is not a rating that is mea-
sured by a manufacturer. It is just a term used to make an
amplifier look better. The PP rating (when given) is ar-
rived at by doubling the EIA rating. A 100w EIA rated
amplifier would be rated at 200w IPP.

Total Harmonic Distortion (THD)

Nonlincar amplifiers produce harmonic distortion by
mishandling the applied signal. This simply means that you
don't get out what you put in. For example, when a signal
is run through the amplifier and is mishandled by the non-

linear quality, the input signal and integral harmonics are
present in the output.

A~~~ 1000HZ
AMPLIFIER

e~ 2000HZ
" 3000H2Z

@@ A~ 4000HZz

A 5000HZ

1000Hz —»™
THD

An amplifier rated at a low percentage of THD is good.
The lower the percentage, the better the amplifier.

intermoduiation Distortion (IM)

Intermodulation distortion is somewhat similar to THD
as it occurs as a result of nonlinear performance. The dif-
ference between IM and THD, is that IM results in sum
and difference frequencies when two signals are fed to the
amplifier.

The nonlinearity in the amplifier mixes the two input
signals resulting in the two input signals plus two other

M ~o 60HZ
60Hz AMPLIFIER
~ 7060Hz
1M
e 6940HZ
7000Hz ——W
OO ol =]

signals—the sum of 60Hz and 7000Hz, and the difference
of 7000Hz minus 60Hz. Here again, the lower the percent
of IM, the better the amplifier performance.

Frequency Response

The exceptional human ear can hear frequencies from
about 40Hz 10 17000Hz. Amplifiers are designed to handle
an audio range from 17 to 35000Hz, and the wider the
range of sound amplification, the better the amplifier.

Power Bandwidth

The power bandwidth is the range of frequencies over
which an amplifier can produce half its rated continuous

FULL RMS RATED POWER
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power (RMS) without exceeding its rated distortion set
by the IHF standard.

Damping Factor

The damping factor is the degree of loading provided
by an amplifier to overcome the tendency of a speaker to
vibrate after the signal from the amplifier changes or
ceases. The higher this rating number, the better the unit—
a number of 10 or better is good.
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An Extraordinary Offer

to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

for a limited time only you can obtain

OF

ANY

May we send you your choice of
any three books on the facing
page as part of an unusual offer of a
Trial Membership in Electronics Book
Club?

Here are quality hardbound vol-
umes, each especially designed to help
you increase your know-how, earning
power, and enjoyment of electronics.

These handsome, hardbound books
are indicative of the many other fine
offerings made to Members . . . impor-
tant books to read and keep . . . vol-
umes with your specialized interests in
mind.

Whatever your interest in electron-
ics—radio and TV servicing, audio and
hi-fi, industrial electronies, communi-
cations, engineering—you will find
that Electronics Book Club will help
you.

With the Club providing you with
top quality books, you may broaden
your knowledge and skills to build
your income and increase your under-
standing of electronics, too.

How You Profit From Club Membership

This special offer is just a sample of
the help and generous savings the
Club offers you. For here is a Club de-
voted exclusively to seeking out only
those titles of direct interest to you.
Membership in the Club offers you
several advantages.

1. Charter Bonus: Take any three of
the books shown (combined values up
to $53.80) for only 99¢ each with your
Trial Membership.

2. Guaranteed Savings: The Club
guarantees to save you 15% to 75%
on all books offered.

3. Continuing Bonus: If you continue
after this trial Membership, you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
31.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.
4. Wide Selection: Members are an-
nually offered over 50 authoritative
books on all phases of electronics.

5. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each addi-

THESE
UNIQUE
BOOKS

SPECIAL FREE BONUS

.« . if you act now!
Yes, if you fill in and mail the membership ap-
plication card today, you'll also get this Bonus
Book, FREE!

BASIC ELECTRONICS
PROBLEMS SOLYED
Easy step-by-step solutions to the most com-
mon basic electronics problems in a convenient
one-source manual.

Regular List Price $7.95

tional Club Selection you purchase.
For the small charge of only $1.99,
plus three (3) Certificates, you may
select a book of your choice from a
special list of quality books periodical-
ly sent to Members.

6. Prevents You From Missing New
Books: The Club’s FREE monthly
News gives you advance notice of im-
portant new books . . . books vital to
your continued advancement.

This extraordinary offer is intended
to prove to you, through your own ex-
perience, that these very real advan-
tages can be yours . . . that it is pos-
sible to keep up with the literature
published in your areas of interest . . .
and to save substantially while so do-
ing.

How the Club Works

Forthcoming selections are described
in the FREE monthly Club News.
Thus, you are among the first to know
about, and to own if you desire, sig-
nificant new books. You choose only
the main or alternate selection you
want (or advise if you wish no book
at all) by means of a handy form and
return envelope enclosed with the
News. As part of your Trial Member-
ship, you need purchase as few as four
books during the coming 12 months.
You would probably buy at least this
many anyway . . . without the sub-
stantial savings offered through Club
Membership.

Limited Time Offer!

Here, then, is an interesting oppor-
tunity to enroll on a trial basis . . . to

prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
appealing,

unique offer is to act

. . . yours for only

... with Trial

(Combined List Price $53.80)Club Membership

¢

99°

promptly, for we've reserved only a
limited number of books for new Mem-
bers.

To start your Membership on these
attractive terms, simply fill out and
mail the postage-paid airmail card to-
day. You will receive the three books
of your choice for 10-day inspection.
SEND NO MONEY! If you are not
delighted, return them within 10 days
and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, Blue Ridge
Summit, Pa. 17214.

Typical Savings Offered Club
Members on Recent Selections

Pictorial Guide to Tape Recorder
Repairs
List Price $7.95; Club Price $4.95
All-in-One TY Alignment Handbook
List Price $8.95; Club Price $5.95
How to Repair Musical Instrument
Amplifiers
List Price $8.95; Club Price $5.95
Kwik-FixTm TY Service Manual
List Price $8.95; Club Price $5.95
Troubleshooting Solid-State Amplifiers
List Price $7.95; Club Price $4.95
Basic Electronic Test Procedures
List Price $9.95; Club Price $6.95
Selecting & Improving Your Mi-Fi
System
List Price $7.95; Club Price $4.95
Marine Electronics Handbook
List Price $7.95; Club Price $4.95
The 2-Meter FM Handbook—Using the
FM Amateur Bands
List Price $8.95; Club Price $5.95
Handbook of IC Circuit Projects
List Price $7.95; Club Price $4.95
Basic Electronic Circuits Simplified
List Price $8.95; Club Price $5.95
How to Build Solid-State Audio Circuits
List Price $8.95; Club Price $5.95
How to Repair Small Gasoline Engines
List Price $8.95; Club Price $4.95
How to Solve Solid-State Ckt. Troubles
List Price $8.95; Club Price $5.95
Troubleshooting Solid-State Electronic
Power Supplies
List Price $7.95; Club Price $4.95
Designing & Maintaining the CATY &
Small TY Studio
List Price $12.95; Club Price $7.95
Refrigeration
List Price $7.95; Club Price $3.95
Using Electronic Testers for Automotive
Tune.Up
List Price $7.95; Club Price $4.95
Basic Color Television Course
List Price $9.95; Club Price $6.95
Basic Electronics Course
List Price $8.95; Club Price $5.95

SEN D N o MON EY! Simply fill inand mail postage-paid Airmail card today!

- . for more details circle 105 on Reader Service Card



Servicing the Solid-State Chassis

Here is the most
ggﬂg?ggéuf practical, comprehen-
CHASSIS give, up-to-date man-

ual ever published ou
D the repair and main-
3 G') 931 :ennncel'xl)ftc{msumgr.
” X ype solid-state equip-
}" : ‘f-a ment—from _auto tape
players to TV. Con-
o~ tains the vital infor-
X mation necessary for
Q the profitable repair
of transistor TV sets,
X pocket-gize and Al
DC radios, AM-FM and muitiband
receivers, auto radio and tape play
ers, portable phonos, steren phono-
graphs and amplifiers, and howne-
type tape recorders. Not an involved
theory textbook, but a ""how-to-fix-it™

handbook, cognaiuin{z authentic
know-how nourished by dozens of
case histories, trouble charts and

servicing procedures. 256 pps., over
200 illus. Hardbound.

List Price $8.95 @ Order No. 495

Dictionary of Electronics

You'll find this huge
volume extremely
useful in whatever
connection you have
with electronics. This
dictionary of elec
tronics defines most
all of the electronic
terms you will run
across in your every-

DICTIONARY OF
ELECTRONKCS

day reading . . . from
alpha particles
through zoom lens

. . . defines the
terms yon need and use most often,
including those found in radio, TV,
communications, radar, electronic in-
strumentation, hroadeasting, indus
trial electronics, ete. It provides full,
complete and  easily-understandable
explanations of thousands of specific
clectronies terms (such as transistors,
acoustic feedback, alpha particles,
beat oscillator. final anode, electro-
static lens, nonlinear resistance, ete.) .
420 pps., 487 illustrations. Hard-
hound

List Pricc $8.95 @ Order No. 300

Electronic Circuit Design
Handbook

New Fourth KEdition
; db;ﬁl_lt(_l-uew? clu-
arge ition of the
‘, Aiag ever popular circuit
l..m"thu designer’s “*cook-

book,”” now contain-
ing over 600 proven
circuits, for all types
of functions. selected
from thousands on
the basis of original-
ity and practical ap-
olication. Now you
. ;an have, at your
fingertips. this carefully planned ref-
erence source of tried and tested cir-
cuits. Selectedd on the basis of their
usefulness, this detailed compilation
of practical design data is the an-
swer to the need for an organized
gathering of proved circuits . .. both
basic and advaneed desigms that can
easily serve as stepping stones to
almost any kind of circuit vou might
want to build. 416 pps., 19 big sec-
tions, over 600 illus. 82" x 11*,

List Price $17.95 Order No. T-101

Commercial FCC License
Handbook

A new and unigue
study guide and refer-
ence manual, combin-
ing theory and appli-
cations with up-to-
date questions and
answers for 1st. 2nd
3rd class radiotele-
phone license exams
plus  broadeast and
radar  endorsements.
Everything yon need
to know is included—
comiplete detailed an-
swers to guestions on any subject
yon may be asked when you take
your exain. Numerous practical ex-
amples are used to describe the vari-
ous principles you need to under-
stand the exam questions. In each
case, the author painstakingly ex-
plains the answers to questions on
all subjects. Prepares you for any
exam. 432 pps., 150 illustrations.
Hardbound.

List Price $8.95 @ Order No. 582

COMRERCIAL
£

FET Applications Handbook

This revised 2nd edi-
tion contains a
wealth of data on
the FET and its var-
ious applications in
practical eircujt de-
signs, material pre-
pared by some of the
most capable eul;-
neers in the field.
Karly Chapters delve
into  current-voltage
relationships, “)Yh'
__cation  areas, ¢
and AC amplifiers, voltage controlled
attenuators. and lhimiter and chopper
circuits. Additional  Chapters deal
with linear applications, chopper and
switching circuits, integrated circuits
and photo-FETS. Also FET ostilla-
tors. describing various types and the
necessary biasing arrangements. Fs-
sential design data includes starting
conditions, power output, {frequency
stability, and efticiency, 320 pps..
250 illus., 26 Chapters. 1lardbound.

=3

List Price $14.95 @ Order No. 240

TV, Radio, Hi-Fi Hints & Kinks
If you want to uet
1 4 the best performance
TV-Rodio&HisF out of  consumer
electronics equip-
ment, you'll find this
to be the most in-
formative and useful
handbook ever pub-
lished. Over 150
ideas  suguest  ways
to custommize and add
accessories  to  any
equipment setup

. how to coiinect sin
gle and multiple accessory speakers.
how to add remote controls to TV's.
radios, hi-fi systems, how to connect
microphones, ete.  Also  includes
many tips on li-fi _equipment, CB
and 2.way radio equipment, antenna
systems, —remote monitoring  tech
niques. intercoms. a  wireless baby
sitter, telephone amplifier, moisture.
fire und other alarm aecessories for
any existing amplifier. 256 pps., over
150 illustrations. Hardbound.

List Price $7.95 ® Order No. 561

Electric Motor Test & Repair
A rpuide to mainte-
nance practices

all types of small
horsepower 5
While many
larger Inotor
shops  find it more
expedient to replace
low horsepower units,
rewinding o
electric  motors i3
still  a  wide-spread
nnd profitable prac:
: .~ tice. This practical
guide contains a wealth of informa-
tion on testing and rewinding small
motors of every type, including fan,
starter, polyphase,  capacitor, ndue-
tion, synchronous, ete. Farly chap-
ters tell you how to set up a motor
test panel. muke general tests and
measurcinents, and advise you ahout
the tools and equipment necessary
(such as an armature winder, wedge
driver, cutting and gauging board,
coll taper. puller plate, ete.). 160
pps., 102 jllus. Comb-bound with
soft cover.

List Price $6.95 ® Order No. T-97

]

Electronics Data Handbook:
New 2nd Edition
This brand-new, com-
pletely updated and
greatly enlarged edi-
tion of an industry
classic now saves you
even more time in
quickly finding the
electronics data you
need! Now 50 % larg-
er than the earlier
edition, it inciudes
ust about any formu-
a you want—plus
numerous worked out
tables and charts which give you di-
rect answers so you don't even have
to use a formula. Here is an_all-in-
one reference to the data for DC and
AC circuits, vacuum tubes, transis-
tors, antennas and_transimnission lines,
measirements, and all the conversion
factors, abbreviations, equivalents
and mathematical data for electron-
256, . Hundreds of tables,
4, illustrations and formulas.
Hardbouud,
List Price $7.95 ® Order No. 118

64 Hobby Projects For

Home & Car
Here's a variety of
gadgets _bound to

| HOBBY 1 almost every-
B4 Bl plmost, i

byist and  experi-

o menter to the engi-
e neer who likes to
nmkcl things ll'(ll his
wn home workshop.

.-.“‘w ¥ i
alann to a vibrator

2 rejuvenator, from an

& amazing electric can-

dle that lights with

swimming pool, there's a host of fun-
to-build devices, many of which are
quite u‘m_(‘ne. For the home there are
28 individual projects, for the car a
schematic nnd/or pictorial diagram
and parts list. If you like to build,
here's a fine collection of practical
projects with everything worked out

From an auto ice
a match to a splash alarm for the
total of 3G, each accompanied by a
for you except the fun! 192 pps.

Hardhound.
List Price $6.95 @ Order No. 487

Small Appliance Repair Guide
A Learn to repair doz-
SMALL |

ens of small house-
hold appliances with

& th o

APPLIANCE £ thgrigisavg.f tll(l)‘s\"-c‘:)gt
REPAIR ~ handbook. Profusely
illustrated, the text

tells how to find the
cause of trouble in
minutes, and how to
go about making the
requi: repairs.
You'll also pick up
helpful hints on dis-
assembly and assembly, one of the
real “tricky'’' aspects of mnny ap-
pliance repair jobs. General trouble-
shooting p_rocodurcs are explained
to familiarize you with the tech-
niques of appliance repair. Succeed-
ing chapters deal with thermostats,
skillets, sauce pans, irons, toasters,
cotfee  makers, blankets, mixers,
knives, deep fryers. hair dryers, elec:
tric shavers, and small motors found
in_countless appliances. 11 Chapters,
224 pps. Over 150 illus. Appendix

and Index.
List Price $7.95 ® Order No. 515

GUIDE

Practical Electronic Servicing

Techniques

Here is a new_and

PR%’CTICAL lt‘l"nligue i hal'l,dbook
ELE T