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Antennas For Color and FM/ Stereo
UHF 'Goes To Town'

Topside Boosters
dl Need Better Lead -In

rrSr



INTRODUCING

Jerrold COLORAXIAL Program

COAX IS A MUST FOR COLOR TV

O

 THIS
NOT
THIS

Commercial installations have proved that coaxial
downlead is essential for predictable, consistently
good color TV pictures. Coax loss doesn't increase
in wet weather, while twinlead loss goes up as much
as six times. Coaxial cable can be run anyplace,
even next to metal, without mismatch. Coax
doesn't deteriorate with age. It won't pick up
ignition noises or other interferences. In a word,
for satisfactory color reception, even in "ideal"
reception areas, your customers need coax.

And now, new Jerrold COLORAXIAL antennas

CAX-1 6 
COLORAXIAL
COLORGUA RD
COLORAXIAL Antenna for metropoli-
tan and suburban reception areas.
Prematched to 75 -ohm coaxial cable;
complete with fitting. No outdoor match-
ing transformer required-only an in-
door Model T378. List $11.95

K-CAX-1 6  COLORAXIAL Antenna
Kit. Everything you need for complete
installation-a CAX-16 Antenna, anten-
na tri-mount with 5 -ft mast, 50 feet of
coax cable with fittings, and 1378 indoor
matching transformer. List $29.95

CAT -2 
COLORAXIAL
MATCHING
TRANSFORMER KIT
One TO -374A mast -mounting match-
ing transformer for any 300 -ohm
antenna, and one 1378 set -mounting
matching transformer, complete with
bracket and mounting strap.

List $8.20

COLORAXIAL matching transform.
ers are also available individually:
TO-374A,list $4.95;1378, list $3.25

f.

4
114

and kits give you a perfect home -installation
package for every color -reception need. With
COLORAXIAL, you can offer the whole system,
from coaxial antenna to indoor matching trans-
former, or adapt an existing 300 -ohm antenna
for coax operation. Listed below are all the
COLORAXIAL components packaged individually
and in kits, for easy, low-cost conversion. Ask your
Jerrold distributor for COLORAXIAL brochure,
or write Jerrold Electronics, Distributor Sales
Division, Philadelphia, Pa. 19132.

COLORAXIAL PARALOGS
PAX -40  COLORAXIAL Anten-
na for difficult suburban areas.
Prematched to 75 -ohm coaxial
cable; complete with fitting. No
outdoor matching transformer re-
quired - only an indoor Model
T378 needed. List $22.95

PAX -60  COLORAXIAL Anten-
na for suburban to semi -fringe
areas. Prematched to 75 -ohm
coaxial cable; complete with fitting.
No outdoor matching transformer
required-only an indoor Model
1378 needed. List $32.95

COLORAXIAL CABLE
CAB -50. 50 feet of sweep -tested
RG-59/U 75 -ohm coaxial cable
complete with F -59A fittings at-
tached, plus weatherboot.

List $9.50

CAB -75  75 feet of sweep -

tested RG-59/U 75 -ohm coaxial
cable complete with F -59A fittings
attached, plus weatherboot.

List $11.50

JERROLD
ELECTRON CS

- - - for more details circle 39 on oos+ card

A subsidiary of The Jerrold Corporation
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If you sell or service TV sets

can we interest you in making
a few ext dollars?

New RCA Stratomaster-
for both VHF and UHF channels.

If You're in the TV business, why not include these two
natural profit makers in your line? These RCA indoor TV
antennas are styled so smartly they virtually sell them-
selves. And they work so well they keep customers sold
on you!

SMART STYLING. An instant selling point. The first indoor
antennas you can recommend with pride as a decorative
asset to any interior.

New RCA Stratoscope-
for VHF channels only.

EXCELLENT PERFORMANCE. These RCA indoor anten-
nas are designed by the same RCA engineers who develop
antennas for satellites and space. They include (a) an
automatic signal -phasing device to pull in the strongest,
sharpest picture possible with an indoor antenna, (b) a
channel selector switch to block out ghosts and inter-
ference, (c) super -fine tuning, (d) telescoping 45 -inch
arms turnable in any direction without moving the base.

and they're advertised nationally in POST and
for immediate customer recognition and acceptance.

ORDER FROM YOUR RCA DISTRIBUTOR. AND HURRY... SO YOU'LL
HAVE THEM IN STOCK WHEN CUSTOMERS START ASKING FOR THEM.

T
GUIVDE

RCA PARTS AND ACCESSORIES, DEPTFORD, N. J.

The Most Trusted Name in Electronics
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Dole.
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Dale.

Dot c.

Delco

Delco
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Doanetato
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Delon

le. Dete.

Delon Delon

Dale. Dale.

Delco

22:00luta

Delco

Dote.

1ln

If the part you need isn't here,
we've probably got it on the next shelf.
How can we be so sure we've got the auto
radio parts you need? There are two reasons.
One, nearly half the cars on the road have
Delco radios. And we make Delco radio
parts. Two, you can service most other
kinds of radios with Delco parts.
We think this makes things easier on you.
Because you can get just about all your
parts from one reliable source, your United
Delico supplier.
And what you get are good parts. You don't
have to say a prayer every time you use
them. They're well-built, well -tested parts

Atlanta Cedar 7-1501
Boston Wells 3-3100
Buffalo TF 2-5362
Charlotte Edison 4-8671
Chicago 437-5300
Cincinnati Cherry 1-2310
Cleveland 671-6460
Dallas Fleetwood 2-8471
Denver Keystone 4-0273

that won't let you or your reputation down.
Your United Delco supplier will gladly send
you our big detailed catalog. (To find the
supplier nearest you, phone your area
number below and ask for the Zone Service
Manager.)

United IhODeIec
DELCO RADIO  Division 01 General Motors

Detroit 584-1025
El Paso Keystone 3-1651
Houston Jackson 6-4338
Indianapolis Melrose 6-4351
Jacksonville Exbrook 8-5755
Kansas City Fairfax 1-3900
Los Angeles Dunkirk 5-6487
Memphis Jackson 5-6471
Minneapolis 331-4811
Newark 297-3300

New Orleans. .523-4281
New York Judson 2-3824
Omaha 558-0225
Philadelphia Garfield 3-8200
Pittsburgh Court 1-6551
San Francisco.. Landscape 6-8221
Seattle Parkway 2-4477
St. Louis Jefferson 3-4230
Washington, D.C..Juniper 8-7494

- - - for more details circle 24 on post card
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S
Cover
Across the roof -tops of every large city the 'antenna forest' stretches as far as the eye can
see. Our artist had little difficulty adapting the scene to symbolize this month's main
editorial content.

FEATURES

UHF 'Goes To Town' 45

Sam Blakeman tells how to cash in on the ultra high frequency boom

Servicing Topside Boosters 49
Homer Davidson reminds us that antenna preamplifiers are now making a comeback
and the market is picking up in rural and interurban areas

Now You'll Need Better Antenna Lead -In 52
Roland Miracle shows why UHF, FM/Stereo and color TV antennas will need better
antenna lead-in

The Rotor Opportunity 54

Glen Ronk points out why rotors are now good business

Antennas For Color TV and FM/Stereo 56
Marvin Fastman reveals important details on antennas for good color TV reception

A Lesson In Color 59
L. C. Powell is back again with an article on color TV automatic degaussers

The Indoor Antenna Boom 61

Another 'easy -sell' item for service -dealers and technicians
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Jay Shane completes an in-depth article on horizontal oscillator problems

What About 'Piggy -Back' Emergency Communications? 64
Frank Garkus comes up with an idea for emergency two-way communications
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H. Olson and H. Howard begin an important article for two-way communications
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DEPARTMENTS
Letters to the Editor 26 New Products 70

Editors' Memo 32 Book Reviews 87

34 News of the Industry 96

40 New Literature 88

Things to Come 98

Advertisers Index 100

Technical Digest

Sync on Business
'Tough Dogs' 68

TEKFAX 16 PAGES OF THE LATEST SCHEMATICS
ADMIRAL: TV Chassis 1D611-1, 2, 3, 4;

1D610-1, 2; 1D61-1 and 4D6

AIRLINE: TV Model GEN-2485A

MAGNAVOX: TV Chassis 49 Series

MOTOROLA: TV Chassis TS -586

PHILCO: TV Chassis 15G20

RCA VICTOR: TV Chassis KCS 143F

WESTINGHOUSE: TV Chassis V-2478-1, 2

ZENITH: TV Chassis 15M22

21



FREE from RCA!

1--tr! 1-
flusrer100 additional prizes awAfded in
EACH GRAND PRIZE CHEVY-VAN LOADED WITH THESE RCA PRODUCTS

A.
A pair of new RCA Mark -Nine CB radio
units for fastest shop -to -truck communi-
cation in your neighborhood.

B.
An RCA Treasure Chest Tube Caddy fully
loaded with the fastest selling RCA re-
placement receiving tube types.

C.
One RCA Colorama picture tube and two
popular RCA Silverama black -and -white
replacement picture tubes.

D.
A colorful, attractive counter merchan-
diser fully stocked with RCA transistor
radio batteries.

E.
Two complete kits of RCA's "Top -of -the -
Line" replacement transistors for enter-
tainment -type equipment.

F Five RCA popular
and versatile test instruments:

RCA WR-64A Color Bar/Dot/ Crosshatch Generator
RCA WO -33A Super -Portable 3" Oscilloscope

RCA WR-69A Television/FM Sweep Generator

RCA WR-99A Crystal -Calibrated Marker Generator

RCA WR-70A RF/IF/VF Marker Adder



gine separate regions of the UnitedStates!

ADDITIONAL PRIZES INCLUDE:

18
SECOND PRIZES:

RCA Victor Color TV Sets RCA Victor Black -and -White Portable TV Sets

27
THIRD PRIZES:

72
FOURTH PRIZES:

RCA Victor Portable Transistor Radios

RCA's 1965 Regional Sweepstakes is for Radio/TV/ Hi-Fi Service Dealers and

Technicians EXCLUSIVELY!

NO JINGLES TO WRITE-NOTHING TO GUESS-NOTHING TO BUY! Simply pick

up and fill out an entry blank and official rules at your RCA Distributor.

Enter as often as you like. Each entry must be submitted and mailed separately.

See your Participating RCA Distributor right away.

This offer not made in states and localities where restricted or prohibited, such as Wisconsin and Florida.

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

(Mi The Most Trusted Name in Electronics



Model LPV-11

Copyright JFD Electronics Corp. 1964
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You Can Rely on JFD Log-Periodic*TV
COLOR and

NEW-from the famous JFD R&D Laboratories in Cham-
paign, Illinois - the authentic Log-Periodics with the
engineering advances that outperform all others in
COLOR, black and white-on VHF, UHF, VHF/UHF/FM!

WHY MORE JFD LPV LOG-PERIODICS ARE BEING INSTALLED THAN ANY
OTHER VHF ANTENNA . . . The JFD Log -Periodic is a revolutionary new
concept in antenna design. Its frequency -independent performance does not
sacrifice gain, directivity, bandwidth or impedance match as other conven-
tional antennas must on certain frequencies to achieve all -VHF -channel recep-
tion. Harmonically resonant V -elements operate on the patented Log- Periodic

cellular formula 4-4-L". to provide the same superb performance on

every VHF channel-color or black and white-plus FM/Stereo.

STOUTLY BUILT OF HEAVY WALL GOLD ALODIZED ALUMINUM
. . . Inch

for inch. ounce for ounce, JFD LPV Log-Periodics deliver more mechanical

strength in less mass. Gleaming gold alodizing (the same used by NASA
and the military services) does not insulate vital contact points as does
anodizing. Instead, electrically conductive gold alodizing improves signal
continuity.

DEVELOPED FROM RESEARCH PERFORMED AT THE UNIVERSITY OF ILLI-
NOIS ANTENNA RESEARCH LABORATORIES . . . The JFD Log -Periodic is

such intensive research and development by leading antenna 411)

the commercial end result of six years of electronic research. No other design
has under
scientists.

INSTALLED BY MORE WORLD'S FAIR PAVILIONS THAN ANY
OTHER BRAND ... The New York World's Fair House of Good
Taste, Formica House, New York City Pavilion, House of
Japan, Eastman Kodak exhibit, Florida and Hawaii Pavilions
installed JFD Log-Periodics to assure best possible perform-
ance of their color TV sets. Millions of Fair visitors will re-
member and ask for the JFD Log Periodic LPV, paving the way
for more sales by you.

THE ONE AND ONLY ORIGINAL LPV LOG -PERIODIC

FOR VHF CHANNELS 2 TO 13 & FM/STEREO

model description list

LPV17 18 Cells Directors $59.95
LPV14 15 Cells Directors 49.95
LPV11 11 Cells Directors 39.95
LPV8 8 Cells Directors 29.95
LPV6 6 Cells 21.95

LPV4 4 Cells 14.95

NEW! THE FIRST COMBINATION VHF/UHF/FM/STEREO

-THE LOG PERIODIC "ALL-VU"-WITH SINGLE LEAD-IN

model description list

LPV-VU18 18 Cells $69.95
LPV-VU15 15 Cells $59.95
LPV-VU12 12 Cells $49.95
LPV-VU9 9 Cells $39.95
LPV-VU6 6 Cells $27.50

NEW! LOG PERIODIC ZIG-A-LOG

FOR PROBLEM "UHF" AREAS

model description list

LPV-ZU20 E -Plane Stacked $37.50
LPV-ZU10 1 -Bay $17.95



Model LPV-ZU20 ZIG-A-LOG Model LPL-FM6 FM/STEREO

antennas for the Finest Pictures In Sight-
Black/White!
JFD FREQUENCY -INDEPENDENT LPV LOG -PERIODIC BREAKS
THROUGH THE BANDWIDTH BARRIER FOR

GAIN: As high as 14 db (in model LPV17)-with extra gain on the high band
where it is needed most.

BANDWIDTH: Frequency -independent log periodic design delivers broad
band performance never before possible. Does not discriminate against any

it channel-or frequency.
RESPONSE: Consistently flat (± 1/2 db) across both low and high bands for
the finest color reception.
DIRECTIVITY: No need to give up directivity to obtain bandwidth as other
antennas do. Log -Periodic backfire horizontal radiation patterns, for example,
are the narrowest of any all -channel antenna. Reject noise, ghosts, interfer-
ence and other unwanted signals more effectively because: sharpness of
beamwidth affects directivity more than any other factor.

VSWR: As low as 1.2 to 1 for maximum transfer of signal to line across the
full bandwidth. Low VSWR's are typical of JFD LPV Log -Periodic antennas
because of their constant 300 ohm ,impedance characteristic.

EVERY LPV YOU BUY EARNS YOU VALUABLE FAIR FESTIVAL POINTS . . .

Each JFD Log -Periodic VHF, UHF, VHF/UHF/FM, or FM/STEREO you install
includes Fair Festival certificates which you can trade in for FREE World's
Fair tickets, trips or cash.

Whether it's VHF, UHF, VHF/UHF/FM, or FM/STEREO, JFD HAS THE LOG
PERIODIC TO HELP YOU MAKE THE SALE OTHERS CAN'T!

SEE WHY AT THE MOMENT OF TRUTH, THE PICTURE IS THE PROOF-THL
JFD LPV LOG -PERIODIC WORKS BEST!

"Don't gamble on Log -Periodic "look-alikes" and imitations! Insist on the
genuine LPV by JFD-exclusive producers of the pace -setting Log -Periodic
antenna developed from research performed by the Antenna Research Labora-
tories of the University of Illinois.

JFD
JFD ELECTRONICS CORPORATION
15th Avenue at 62nd Street, Brooklyn, N. Y. 11219
JFD Electronics -Southern Inc., Oxford, North Carolina
1FD International, 64-14 Woodside Ave., Woodside 77, N. Y.
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada

NEW! LOG PERIODIC LPV FOR UHF

CHANNELS 14 TO 83 & VHF 7 TO 13

model description list

LPV-U21 21 Cells $27.95

LPV-U15 15 Cells $18.95

LPV-U9 9 Cells $12.50

LPV-U5 5 Cells $ 6.95

O. G PERIODIC LPL -FM STEREO

model description list

LPL-FM10 10 Cells $49.95

LPL-FM8 8 Cells $39.95

LPL-FM6 6 Cells $29.95

LPL-FM4 4 Cells $19.95

for more details circle 33 on post card
NEW! TELE-AMP ANTENNA AMPLIFIERS FOR VHF, UHF & FM

model description list

VUT-3

VN-2

VT -2

itt VT -1
UHT -1

FT -1

3 -Transistor VHF/ UHF/ FM Amplifier $49.95

2-Nuvistor VHF Amplifier $39.95

2 -Transistor VHF Amplifier $39.95

1 -Transistor VHF/FM Amplifier $31.95

1 -Transistor UHF Amplifier $39.99

1 -Transistor FM Amplifier $34.95



Announcing ... 'THE PRISM' ... Brach's all new

COLOR
Indoor Antenna

THE FIRST AND ONLY

RABBIT EAR DESIGNED

FOR COLOR TELEVISION

 300 Ohm Folded Dipole 
Perfect match and maxi-
mum transfer of signal 
Eliminates "color shift"
and cancellation of "col-
or burst" caused by
standing waves on
lead-in Smartly
styled to fit any
home decor. Avail-
able in chrome or
simulated gold.

PATENT PROTECTED

MANUFACTURING CORP.
Division of General Bronze Corp.

200 CENTRAL AVENUE
NEWARK, NEW JERSEY 07103

LETTERS
'%JallniniSMIMMENe

TO THE EDITOR

TEKFAX Roundup
I wonder if reader J. T. White

of Pensacola (September ET let-
ters) ever received an offer of
TEKFAX schematics Volumes 101,
102 and 103? I have 103 and
104 and would like someone to
have them. I can also supply most
of the old Circuit Digests (now
TEKFAX) from Group Number 1
up to date. Would like for some
of the newcomers to have this
information - it has been very
helpful to me in the past. I can
also supply old issues of ELEC-
TRONIC TECHNICIAN and even
some RADIO & TV RETAILING
copies (about 1945-56).

HORACE D. WESTBROOKS
Griffin, Georgia

. . . I have an extra 104 TEKFAX
schematics Volume that I would
like to trade for a 101 or 102.
I have a complete schematics -book
file otherwise.

Cape Girardeau, Mo.

. . . I have Circuit Digests (TEK-
FAX) Group Numbers 34 to 60
inclusive. I also have schematic
Volumes No. 100, 104, and 105.
I am primarily interested right
now in getting TEKFAX Group
Numbers 61 to 103 inclusive, but
would like to complete my file
from Number 1 through Number
33 also. Can anyone help me?

GUY F. WARREN
San Bernardino, Calif.

So Soon?
I am now 75 years old and

- while I feel very sad about
it - I have to call it quits. I
have subscribed to this most help-
ful magazine for many years.
There's no better in the business.

EDWARD UHLIG

Another Young'un Quits
I built my first 'one tuber' in

September 1922. And this is a
farewell hand -shake to a wonder-
ful magazine for TV -radio, Hi Fi
service technicians. It has been a

1,

- - - for more details circle 20 on post card
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Have you tried new QUIG®connectors?

wire spring connector!

Not just another

The 3 -in -1 QUIG is brand new and
different ... Cop

perweld
wire inner core, a layer of flux, and an

outer jacket of solder . . .
all you need is heat.

Makes
handed soldering

possible!

Once again, Sprague helps the TV -radio service indus-
try by solving two increasingly serious problems . . .

parts replacement in those "inaccessible" chassis nooks,
such as crowded tube sockets, as well as soldering onto
the delicate circuitry of printed wiring boards.

Mechanically sturdy and electrically reliable, the
revolutionary QUIG provides fast, expertly -soldered
connections as easy as A -B -C!

NOBODY ELSE HAS 0U/C CONNECTORS...

YOU GET 'EM ONLY FROM SPRAGUE PRODUCTS!
QUIGS are now being packed with Sprague Atom® Capacitors at no extra cost to
you! Whenever you need tubular electrolytics, insist on pre-packaged Sprague Atoms
from your parts distributor and you'll automatically
get your QUIG component connectors . . . the biggest
boon to the service technician since the soldering gun!

Ten times
actual size

SPRAGUE®
THE MARK OF RELIABILITY

WORLD'S LARGEST MANUFACTURER OF CAPACITORS
4,1104

FEBRUARY 1965
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Dual Heat
Soldering Guns
Weller dual heat soldering guns give time-
saving instant heat. Two trigger positions
let you switch to low heat, for soldering
near heat -sensitive components, or high
heat when needed. Spotlight illuminates
work. Three models available.
100/140 watts-Model 8200-$5.95 list
145/210 watts-Model D-440-$9.95 list
240/325 watts-Model D-550- $10.95 list

Soldering Gun Kits

"Expert" Kit (shown) includes
100/140 watt gun, 3 soldering tips,
tip wrench, flux brush, soldering
aid and solder in a plastic utility
case. Model 8200PK-$8.95 list.

Heavy -Duty Kit features 240/325
watt gun; soldering, cutting and
smoothing tips; tip -changing
wrench; solder; plastic utility
case. Model D-550PK-$12.95 list.

"Pencil" Soldering Iron
For miniature type soldering. A 25 watt, 115 volt soldering pencil that's
small and lightweight. So efficient it does the work of irons that are much
heavier and require much higher wattage. Rapid recovery. Cool handle.
Complete with 1/3" screwdriver tip and cord set. Model WP -$4.98 list.

Temperature -Controlled
Low -Voltage
Soldering Pencils

Temperature control of this new Weller soldering pencil is in the tip.
Interchangeable tips give a choice of 500°F, 600°F, or 700°F controlled
temperatures. Operates on 24 volts. Small, lightweight, highly efficient.
Complete with 3/16" 700°F tip and 60 watt, 120 volt, 50/60 cycle power
unit with stand for soldering pencil attached. Model W-TCP-$26.00 list.

Also available: a soldering pencil controlled by thermistor and SCR
(silicon controlled rectifier) circuit. It gives a choice of controlled tem-
peratures between 200°F and 450°F. Highly efficient. Model W-TCP-2.

AT YOUR ELECTRONIC PARTS DISTRIBUTOR

WELLER ELECTRIC CORP., Easton, Pa.
WORLD LEADER IN SOLDERING TECHNOLOGY
In Canada: Weller Electric Corp., 121 Counter Street, Kingston, Ontario.

In Europe: Weller Elektro-Werkzeuge G.m.b.H., 7122 Besigheim Am Neckar (Postfach 1401, West Germany.

- - - for more details circle 52 on post card
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LETTERS
TO THE EDITOR

tremendous help to me for many
years. I am now sixty-seven years
old and retiring. Time for younger
men to keep pace with progress.

H. D. CHILDRESS
Haskell, Okla.

Needs Info on Museum Piece
I need a schematic for an At-

water Kent radio, 6 tubes, 7 front
controls, number on tag: 4700,
number stamped on mtg board:
7846. Can anyone help me?

RUDOLF SCHLEGEL
Lake Villa, Ill.

Wants to Write
I am very interested in becom-

ing a technical writer in my field
of electronics. This has been on
my mind for several years but
I do not know how to begin. . .

ELIO J. CAVALET
Akron, Ohio

 The best way to learn how to
write is to start writing. Then,
you study the basics of writing,
and write some more. After a
while you'll get the hang of it.
Enclosed, copy of our Authors'
Guide. - Ed.

And Still They Come . . .

As a long time subscriber to ET,
I am greatly interested in Engi-
neer Certification. Thank you for
an interesting magazine and please
forward further information. . . .

ROBERT E. JONES
Garden City, Michigan

Need More Math
I want to compliment you on

your good magazine. But check
the December, 1964 issue, page
46, "Improving Color TV recep-
tion." The sound carrier for chan-
nel 2 is 59.75 Mc, correct you
are, but the carrier is only 0.25
Mc from the top edge of the chan-
nel 2 band - instead of 1.25 Mc.

WAYNE RIENER
Lamar, Colo.

 That's "overcycling" a bit, eh?
- Ed.



If this doesn't open your eyes
to some awful truths in the
electronics business, write us
and we'll spell it out for you.

All electronic manufacturers say
they love their dealers.

But do they? In embracing you,
manufacturers often squeeze too
hard. They squeeze you right out
of the profit picture, in fact.

How?
By selling to national mail-order

catalog houses, and their captive
discount chain stores. To tube -
checkers. And to other outlets that
by-pass you, the dealers.

We won't spell out any names,
mind you. But just pick up any of
the leading mail order catalogues
such as A - - - - d, L e,
0 - - - n, R - - - o S - - - k, etc.
and look at the antennas or the
rotators or the picture and receiv-
ing tubes or the boosters and other
TV products.

You'll see that all these catalog
houses sell the same products you
sell - for approximately the same
prices you pay for them.

You're entitled to an honest prof-

it, of course. But how can you com-
pete when your own prices must
seem excessive by contrast.

Poor you. Your business - not
to mention your profits - is cut
right out from under you.

Many dealers are happy excep-
tions, of course. Dealers who handle
Channel Master products, for ex-
ample.

It's dead against Channel Mas-
ter's policy to sell to any outlet that
by-passes the dealer, or that sells
to consumers at dealer prices. This
way we protect your business and
let you reap a full profit. The high-
est in the industry, by the way. We
feel that the very least we owe the
dealer who sells our products is a
decent living.

We think it's just plain good busi-
ness to support the firm that sup-
ports you. What do you think?

CHANNEL MASTER
Ellenville, N.Y.

- - - for more details circle 23 on post card
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1P1192
For top two types
Less than 3" wide

S3200
"Top Six" Sampler
Only 81/2" wide

For top two types
Only 41/2" wide

1P1169
Cash Register Rack
Clamps adjustable
11" width

BATTERIEs

1P1082
For wall or counter
12 -prong 17" wide

TREAT YOUR RADIO RIOT

BATTERIES

Want your radio battery business to grow?
1. PICK THE BRAND NAME PEOPLE ASSOCIATE WITH RADIO -RCA.
With a small -ticket item such as batteries you want each sale to be final-sealed with
customer satisfaction. That's the only way to keep the customer coming back. That's the only
way to keep the profit in the till. To sell with confidence, rely on the name your customers
have come to look to for quality and dependability-RCA.
With over 70 million transistor radios in use today and with other battery -operated devices
sprouting in all directions, batteries can ease the squeeze on profits and more than
rate the little space they require.

Advertised over Network TV on Walt Disney's "Wonderful World of Color"
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111Y1 4S01,0111 611

1P1161

Revolving Rack
Only 11" wide

1P1183
DeLuxe Merchandiser
25" wide

1P1139 "Top Drawer"
Full -Line Merchandiser
Only 11" wide

TRANSISTOR
RADIO BATTERIES

1P1160 "Low -Boy"
For transistor types
Only 11" wide

Then take these two simple steps today.
2. PICK THE PACKAGE BEST SUITED TO YOUR NEEDS.
How do you want your batteries-blister-packed or regular? With RCA Batteries you have
your choice. With attractive pricing either way. How much space can you afford to
allocate to batteries? Is it 4 inches? Or 2 feet? You can surely meet your needs from this wide
selection of attractive, practical RCA battery merchandisers.
And every battery ...every merchandiser... proudly and clearly displays the RCA name, your
assurance of satisfied customers. Get the most out of the booming battery business
with the name people associate with radio: RCA. For details, contact your Authorized RCA
Battery Distributor, or RCA Electronic Components and Devices. Harrison. N.J.

The Most Trusted Name in Electronics
VAD
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a big improvement on an old favorite . . .

NEW WINEGARD
BOOSTER COUPLER

Model BC -208

Runs 1 to 4 TV or FM sets
Replaces Model WBC4-X

Boosts Signal ... Cuts snow ...
no picture smear ... no interac-
tion ... 8 DB gain to each out-
put.
Winegard engineers have taken ad-
vantage of the newest ampliframe
shielded triode tubes to develop
an improved booster -coupler. The
new BC -208 uses two 6HA5 tubes

ONLY

$2995
LIST

for higher gain and less noise. FM
gets a boost, too, in this new cir-
cuit as it covers the entire FM
band 88-108MC. It's a great new
product from Winegard for better
color, black & white or FM re-
ception. Ask your distributor or
write today for spec. sheets. Check
the comparison chart against the
old Winegard Booster Coupler.

Number of tubes

Gain to each isolated output
Gain across FM Band

Noise Figure, Low Band
Noise Figure, High Band

Isolation between outputs
Signal Input
Maximum Signal Output
ON -OFF Switch

Response

No -strip terminals

Removable mounting bracket
Module wiring

Number of isolated outputs

BC -208 WBC4-X

2 6HA5
+8db
+7db
3.7db

5db

18db

20 to 350,000 microvolts

1,800,000 microvolts

1 6DJ8
+5.8db
+1.2db
3.8db

5.2db

8db

20 to 300,000 microvolts

1,500,000 microvolts
Yes Yes

Flat t'/,db per any
6mc channel

Yes

Yes

Yes

4

Flat '/,db per any
6mc channel

Yes

No

No

3

Winegard Co.
ANTENNA SYSTEMS

3019C KIRKWOOD, BURLINGTON, IOWA
. . . for more details, circle 54 on post card

EDITORS' MEMO

The 'Two -Ended' Rainbow

Everyone knows about the pot
of gold at the "end" of every rain-
bow. But the multi -hued color TV
rainbow, now emerging across the
nation's skies, has a glittering pot
of gold at both ends: The sales
end and the service end.

A Chicago broadcast executive
said recently that black and white
TV will be "virtually a thing of
the past" by 1972. Others feel
that the number of color sets made
will surpass the number of B/W
sets made before 1970.

Approximately 1,300,000 color
sets were delivered to homes. in
1964. Conservative estimates indi-
cate that 1965 will see more than
2,000,000 color sets delivered.
What does this mean to service -
dealers and technicians?

You do not need to stretch your
imagination to understand that the
future of this business will belong
to those who successfully engage
in color TV sales and service. If
you are not now so engaged, or
working hard to learn the busi-
ness, you'd better start looking for
a job in other fields.

Not since the late '40s - when
B/W TV began its phenomenal
growth - have we been present-
ed with a greater or more golden
opportunity.

The profit margin on color sets
is higher. Service charges run ap-
proximately 25 percent higher.
Your investment in needed addi-
tional test equipment for servicing
color TV is relatively small. And
you can learn all about the sales
and service ends by investing a
few pennies and a few minutes of
your time every day.

In the months and years im-
mediately ahead, ELECTRONIC
TECHNICIAN plans to bring you
articles on every phase of color
TV. Articles will cover sales and
service; basic theory and practical
applications; installation, trouble-
shooting and repair techniques;
necessary antennas for top-quality
reception; instruments for rapid
alignment and repair.

In fewer words, we'll help you
work both ends of the color TV
rainbow.
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Never before couplers like these! New Winegard Super Color Couplers

... the 2 most efficient TV -FM 2 and 4 set Couplers ever built!
 Constant Isolation between sets ... 22db minimum across all

channels (2-13 and FM)
 Lowest Loss of Any Coupler ... -3.2db maximum
 Best Impedance Match from Antenna to Coupler and Set to

Coupler
 Allow Best Possible Reception on Color or Black & White Sets
There is a wide difference in the performance of TV -FM couplers.
And now, with the new Winegard 2 -set and 4 -set Super Color
Couplers, there is a greater difference than ever.

For example, no resistors are used for isolation of outputs. No
resonant coils are used in the circuit. Instead, our research labs
have developed an entirely new coupler circuit using three high
frequency, ferrite core transformers in a unique "Balanced Bridge"
circuit.

What does this do to performance? Well, for one thing, the 2 -set
Super Coupler provides an isolation figure of 22db minimum
across all channels (2-13 and FM). Until now, the minimum isola-
tion between sets with 2 -set couplers was about 10db or 3 times,
and was not constant on all channels. With the new Super Color
Couplers, it's 12.8 times-four times better than the previous best.
In fact, isolation is so good, you can put a dead short across one
set of output terminals without affecting the set connected to
other output.

LOSS is another key factor in measuring the performance of
a coupler. The lowest possible theoretical loss in a 2 -set coupler
is -3db but no coupler on the market had ever approached this

eideal. Now, with Winegard's new 2 -set Super Coupler (CC200),
the MAXIMUM loss is -3.2, nearly perfect and by far the best
on the market.

One more very important factor-IMPEDANCE. There are
two impedance matches to consider ...

ir "Forward" from coupler to antenna,
and "Backward" from set to coupler. A
perfect coupler would have a VSWR of
1.1:1 on both matches. Some couplers
have good match one way but, until
now, no coupler ever had a good match
both ways. Winegard Super Couplers
have a near perfect VSWR of 1.2:1
both forward and backward . . . and on
all channels. This far exceeds other
couplers on the market.

NEW COUPLER
6 PACK DISPENSER

What does all this mean to your customers? Most important,
it means that the Super Coupler will not spoil picture resolution
by adding smear or halos. The Super Coupler is especially recom-
mended for color installations where preservation of picture
quality is even more critical than on black & white.

What besides performance? Construction and price. The new
Winegard Super Color Couplers have a unique 5 -way mount, sleek
new weather-proof coupler housing, pre -notched transmission line
outlets, 1/4" slotted Hex terminal screws and no -strip terminal
connections . .. the price is only $4.50 for the CC200 which includes
the special inside -outside mount.

Try the new Winegard Super Couplers now and see the differ-
ence. Ask your distributor for a 6 pack dispenser. Try them on
your next six installations. If they aren't the finest you've ever
used, take them back for a full refund.

CC200 - For VHF and FM Specifications as above.
List $4.50 includes 5 -way mounting bracket and strap.

CC400 - For VHF, UHF and FM (replaces LT -43).

Max. loss -6.23DB
would be -6.0DB); Isolation 12DB min; Response ± %DB per
6MC; VSWR: Input 1.15:1; Output 1.4:1 Max; Bandpass 20MC-
1000MC; Impedance: Input 300ohm, Output 300ohm. List $5.50
including 5 -way mount and strap.

Winegard's Famous CC23 Color Coupler
Finest VHF/FM color coupler on the
market next to our new Super Color
Couplers. List Price $3.95.

Winegard All New CVU-2 UHF -VHF
Coupler Efficiently transfers UHF and
VHF signals from antennas to sets.
Serves as coupler or splitter for chan-
nels 2-83 (UHF -VHF). List $3.95.

Splitter loss
Isolation
VSWR

filinegard Co.

UHF
3.5db
20 db
1.4:1

VHF/FM
4.3db
12 db
2:1

ANTENNA SYSTEMS
3019B Kirkwood, Burlington, Iowa
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GENERAL ELECTRIC
TV Chassis TA-Horizontal Phase Detector and Horizontal Circuit

Operation

The negative sync pulse from the clipper, Q17, is
applied through C251 to the common cathode connec-
tion of Y251 and Y252. The horizontal reference pulse
is coupled from the collector circuit of Q24 to Y251,
Y252 and integrated by R263 and C253 to shape the
horizontal pulse into a sawtooth waveform. When
either the sync pulse or the reference pulse is present,
zero voltage will be developed from the phase detector.
Also, no correction voltage is developed when the sync
pulse and the reference pulse are both present and in
phase. The only time any correction voltage is de-
veloped is when the sync pulse and the reference pulse
are out of phase by some amount. The amplitude and
polarity of the correction voltage are determined by the
phase difference between the sync pulses and the ref-
erence pulses.
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The correction voltage from the phase detector is
fed through R255, R259 and R260 to the base of Q22
to control its frequency.

The horizontal oscillator circuit uses an NPN sili-
con transistor, Q22, in a blocking oscillator. When
voltage is applied to the circuit, the transistor will con-
duct and current will flow from the emitter to the col-
lector. The current through the upper primary winding
of T252 induces a positive pulse into the auto -trans-
former -connected lower primary winding. This pulse
is coupled to the base of Q22 by C259 and R262. This
increases the forward bias on Q22 and it conducts
heavily - driving the transistor into saturation. As
the collector current increases, so does the emitter cur-
rent. The emitter -base electron flow charges the base
end of C259 negative. This cuts down the amount of
forward bias at the emitter -base junction to a value
which will cut off Q22. The transistor will remain cut
off until the negative charge on C259 has been dis-
charged through R260, R259 and R257 and the base
is again forward biased. When this has happened, Q22
will conduct and repeat the cycle.

Y253 and R261 damp the flyback pulse generated
in the upper primary winding when Q22 cuts off. C260
minimizes radiation from the flyback pulse.

C257 filters horizontal information from B+. R256,
C254 and C256 form the anti -hunt circuit. C256 serves
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to charge C254 quickly, when power is first applied to
the receiver, to immediately stablize the control volt-
age at the base of Q22. If 0256 were not present, C254
would be charged slowly through R257 and R256, re-
sulting in a slow initial horizontal pull -in.

MAGNAVOX
Color TV Chassis, 45 Series - Color Temperature Adjustment

Some confusion exists in the field concerning the
procedure for color temperature adjustment. Circuits
associated with these adjustments are not the same in
the 45 Series chassis as in previous color TV chassis
and the adjustment procedure is not the same. Ad-
justment instructions in Manual 7274 (45 Series) did
not point out these differences. Also, in late models in-
corporating the Chroma-Tone (Sepia) switch feature,
the switch must be in the OFF position while setting
color temperature. To clarify this situation the entire
procedure is outlined here:
1. Set BRIGHTNESS, RED, BLUE and GREEN and CRT
BIAS controls fully counter -clockwise. Set CONTRAST at
mid -range and BLUE and GREEN DRIVE controls to
maximum (full clockwise).
2. Set the CHROMA-TONE SWitCh tO OFF and the
NORMAL/SERVICE switch to SERVICE.
3. Advance each of the three SCREEN controls un-
til each produces a horizontal line on the picture tube.
If any of the controls fails to produce a line, advance
the BRIGHTNESS control slightly until the line ap-
pears. The objective here is to obtain equal brightness
level of all three lines with the lowest possible setting
of the BRIGHTNESS control and with the CRT BIAS
control fully CCW!
4. Return the NORMAL/SERVICE Switch to NORMAL
set the BRIGHTNESS control to maximum and then
advance the CRT BIAS control until the picture just
starts to "bloom."
5. Return the BRIGHTNESS control to normal and
adjust the BLUE and GREEN DRIVE controls to pro-
duce a normal black and white picture. Check the
picture at all brightness control levels for proper track-
ing of the three guns. If the screen controls (step 3)
have been accurately adjusted, the color temperature of
the picture tube should remain the same at all bright-
ness levels. If not, repeat the adjustments.

PHILCO
Color TV Chassis 15M91 (See TEKFAX No. 898, January 1965) -

Field Service Information

Sound IF Padding. In the event of sync buzz in the
audio, check (L2) interstage transformer bottom core
for maximum output. The bottom core of L2 can be
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EICO BRAND NEW FOR '65
NEW EASY -TO -BUILD EICO KITS / OVER 100 LABORATORY PRECISION KITS

COLOR TV LAB
THREE COMPACT, PORTABLE INSTRUMENTS FOR SHOP OR HOME COLOR TV SERVICING.
ADD ONE MORE AND YOU'RE SET FOR FM-MPX STEREO.

EICO 380 COLOR
GENERATOR

PORTABLE, SOLID STATE
N.T.S.C. STANDARD COLOR
SIGNAL & DOT -BAR GENER-
ATOR (PAT. PEND.). GENER-
ATES 11 DIFFERENT
COLOR SIGNALS. ONE AT A
TIME. PROVIDES N.T.S.C.
COLOR SIGNALS EXACTLY AS
SPECIFIED.TAKESTHEGUESS-
WORK OUT OF COLOR TV
SERVICING.
KIT ONLY $129.95.
WIRED $169.95.

EICO 389 SWEEP AND
POST -INJECTION

MARKER GENERATOR

FOR EASIEST, FASTEST
VISUAL ALIGNMENT OF
COLOR OR B & W TV AND
FM RF AND IF CIRCUITS.
FIVE SWEEP RANGES FROM
3-220 MC/S. FOUR MARKER
RANGES FROM 2-225 MC/S.
CRYSTAL MARKER OSCILLA-
TOR. POST INJECTION OF
MARKERS.
KIT ONLY 89.95.
WIRED $139.95.

EICO 435 3 -INCH
OSCILLOSCOPE

ULTRA COMPACT! TAKE IT
ALONG ON SERVICE CALLS.
BRIGHT. SHARP TRACE ON
FLAT -FACE 3 -INCH CRT EX-
PANDABLE SEVERAL DIAM-
ETERS. FLAT DC TO 4.5 MC/S.
EDGE LIT CALIBRATION GRID.
ZENER CALIBRATOR. OUT-
PERFORMS 5 -INCH SCOPES
THREE TIMES AS BIG AND
TWICE AS HEAVY. TRUE LAB
QUALITY.
KIT ONLY $99.95.
WIRED $149.95.

THESE FAMOUS BEST SELLERS FROM EICO'S
SELECTION OF 230 KITS AND WIRED UNITS.

EICO 232 VTVM
PEAK -TO -PEAK

A MUST FOR
COLOR OR
B & W TV AND
INDUSTRIAL
USE. 7 NON -
SKIP RANGESON ALL 4
FUNCTIONS.

WITH
UNI-PROBL.3.

KIT $29.95.
WIRED $49.95.

EICO 667 TESTER

TUBES &
TRANSISTORS

TESTS RECEIVING. SPECIAL
PURPOSE, NUVISTOR AND
COMPACTRON TUBES FOR DY-
NAMIC CONDUCTANCE. TWO-
STEP TRANSISTOR TEST.
KIT $79.95. WIRED $129.95.

EICO 324 RF SIGNAL
GENERATOR
,0.41Immeva,

IP

0

EICO 342 FM-MPX
SIGNAL GENERATOR

FOR PROFITABLE
SERVICING IN
THE FAST-GROW-
ING FM STEREO
MARKET. PRO-
VIDES BOTH A
COMPOSITE
AUDIO SIGNAL
FOR DIRECT IN-
JECTION INTO
MPX SECTION
AND FM RF PLUS
SYNC OUTPUT.

WIRED $149.95.

A

GUARANTEED
PROFESSIONAL

QUALITY

150 KC/S TO 435 MC/S RANGE.
FOR IF-RF ALIGNMENT AND
SIGNAL TRACING OF TV, FM,
AM, CB AND MOBILE. BUILT-IN
AND EXT. MODULATION.
KIT $28.95. WIRED $39.95.

NUMMI

EICO 460 5 -INCH
OSCILLOSCOPE

DC WIDEBANp
0-4.5 MC FO
COLOR & B & W
TV SERVICE &
LAB USE. PUSH-
PULL DC VER-
TICAL AMP.
BAL. OR UNBAL.
INPUT. AUTO-
MATIC SYNC
LIMITER AND
AMP.

KIT $89.95. WIRED $129.50.

EICO 1064 DC
POWER SUPPLY

FOR BENCHTESTING
AUTO RADIOS,
CB, MOBILE
AND TONE
EQUIPMENT.
VOLTMETERAND AM-
METER. LOW
RIPPLE FOR
TRANSISTOR
EQUIPMENT.
0-8V / 0-16V
OUTPUTS.

KIT $45.95. WIRED $54.95.

NEW
EICO SENTINEL 23 CITIZENS RADIO

a

CRYSTAL CONTROLLED TRANSMIT AND RE-
CEIVE ON ALL 23 CHANNELS. TRANSISTOR
POWER SUPPLY. "S" METER. EXCEEDS ALL
FCC STANDARDS. A BEST BUY AT ONLY
$189.95 WIRED.

MOST COMPLETE LINE
OF KITS AND WIRED
TEST EQUIPMENT, CB
AND HI -Fl COMPONENTS.

SEND
FOR

1P

FREE
KIT -O -LOG

NEW EICO 3566 SOLID STATE FM-MPX
STEREO TUNER AMPLIFIER

IN THE HIGHEST
QUALITY RANK, WITH
43 TRANSISTORS,
19 DIODES. 6 RECTI-
FIERS.  112 WATTS
INTO 4 OHMS 72WATTS INTO

8 OHMS.  38-40 DB CHANNEL SEPARATION.  AUTO-
MATIC STEREO SWITCHING.  INTERSTATION MUT-
ING. FRONT-END, IF AND MPX SECTIONS PRE -WIRED
AND PRE -ALIGNED. PLUG-IN TRANSISTORS.
KIT ONLY $229.95. WIRED WITH CAB. $349.95.

,r EICO Electronic Instrument Co., Inc.
I Flushing, New York 11352 ET -2

SEND 1965 KIT -O -LOG LISTING 230 EICO PRODUCTS.

NAME

ADDRESS

CITY STATE ZIPL______
FEBRUARY 1965
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add an fm -stereo service center
with this one new

sencore unit!

4 'SP'
SEIVIAL

11M OOP 1101
.111If 11111.1

THE SENCORE MX129 FM STEREO

MULTIPLEX & ANALYZER

FM -Stereo growth continues to mount and is fast becoming
as big a field as Color TV. This means more FM -Stereo
service business for you, now and in the future. Is your
shop equipped? It can be - completely and economically
- with the MX129, the FM -Stereo "Service Center in a
Case." The instantly stable, 19 -Transistor, crystal controlled
MX129 is the most versatile, most portable (only 71/2

pounds), most trouble free and efficient multiplex unit on
the market - just like having your own FM -Stereo trans-
mitter on your bench or in your truck. Powered by 115
volts AC, it produces all signals for trouble shooting and
aligning the stereo section of the FM receiver . . . can
be used to demonstrate stereo FM when no programs are
being broadcast. Self-contained meter, calibrated in peak
to peak volts and DB, is used to accurately set all MX129
controls and as an external meter to
measure channel separator at the FM -
Stereo speakers. NO OTHER EQUIP-
MENT IS REQUIRED. only

SIGNALS AVAILABLE FOR ALIGNMENT, TROUBLE SHOOTING AND
ANALYZING:

FM-RF carrier with composite multiplex audio signal with 38kc sup-
pressed carrier, 19kc pilot and 67kc SCA signals  Multiplex signal
formed by 60 or 1000 cycle internal tones or any external signal

Full control over left and right channel amplitude (modulation)
 External 67kc SCA signal available for trap adjustment  Composite
signals available for signal injection FM detector 

professional quality - that's the difference!

Nc CD 1=1
426 SOUTH WESTGATE DRIVE ADDISON, ILLINOIS
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peaked at two different settings. The proper setting
should be with the bottom core closest to the PW board.
The bottom core can be adjusted from the top of the
transformer without pulling the chassis.

Proper Lead Dress, Sound Det. RFC (L40). RFC
L40 located on the video IF panel between lugs M72
and M73 must be dressed up and away from the bot-
tom of the PW board. If it is dressed against the panel,
some sync buzz may occur when tuning toward smear.

Vertical Bands or Lines During Blank Raster. The
purple lead running from lug M36 on the chroma panel
to socket J1 pin 8 should be dressed away from the
delay line and copper on the PW board where lug M33
connects to RL network N3. Proper dressing of this
lead should remove the vertical bands from the raster
during the absence of video.

RCA VICTOR
TV Chassis KCS 152-Local Oscillator Adjustment, KRK 123 Tuner

Only two adjustments are required to track the
local oscillator of the KRK 123 tuner over the entire
VHF range. The adjustment procedure is as follows:

LOCAL OSCILLATOR
CHANNEL 13

ADJUSTMENT
ACCESS HOLE

FLATTED SHAFT

CHANNEL 6
ACCESS HOLE

Set the fine tuning control to the approximate cen-
ter of its range, switch tuner to the highest channel
that can be received in the high VHF band, (Channels
7-13). Remove the VHF channel selector knob, and
adjust channel 13 oscillator coil for best picture and
sound. Without disturbing fine tuning, switch to the
highest channel available locally in the low band (chan-
nels 2-6). Adjust channel 6 oscillator coil for best
sound and picture. Because the thumbwheel fine tuning
control is sufficiently broad, all available stations can
then be tuned.

SETCHELL-CARLSON
Color Chassis U800-Snivet Interference

"Snivets" are a form of interference produced by
high -frequency oscillations in the horizontal output
tube. They should not be confused with Barkhausen
oscillations, since snivets appear in different parts of
the raster as ragged vertical lines or weird distortions
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SILVER SCREEN

SYLVANIA
PICTURE TUBE
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SERCCA FALLS. NEW YORK
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Now your Sylvania Distributor
can put you in The Yellow Pages

The Yellow Pages are the first place
people look when they want to buy.
Studies show that 90% of all tele-
phone subscribers consult their
Yellow Pages when they want to find
a local source for products and serv-
ices. It's a fact: your potential cus-
tomers let their fingers do the
walking when a TV set needs pro-
fessional servicing.

Here's a special program that means
more customers and extra profits
for you. Our ads appear in your local
Yellow Pages, directing customers
to you. Your Sylvania distributor can
show you how your own listing may
be part of the Sylvania ad.

The new Sylvania Trade Mark
Heading will be seen-it's big, at-
tractive, and descriptive. It tells

customers that you sell the depend-
able line of radio and TV tubes, in-
cluding famous SILVER SCREEN
and color bright 85c picture tubes.

Your Sylvania distributor has full
particulars on how you can share in
this program designed especially
for you. Check with him today.

Electronic Tube Div., Sylvania
Electronic Components Group.

SYWAN IA
GENERALTELEPHONE & ELECTRONICS GTESUBSIDIARY OF

NEW CAPABILITIES IN: ELECTRONIC TUBES  SEMICONDUCTORS  MICROWAVE DEVICES  SPECIAL COMPONENTS DISPLAY DEVICES
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top money maker in
the service business

NEW IMPROVED SENCORE CR133

CRT CHECKER & REJUVENATOR

The new, improved CR133 CRT Checker is designed to
test all present picture tubes - and it's ready for future
tubes too! Two plug-in replaceable cables contain all
sockets required. The compact, 10 lb., CR133 checks CRT
emission, inter -element shorts, control grid cut-off capa-
bilities, gas and expected life. Checks all tubes: conven-
tional B&W, new low drive B&W, round color tubes and
new rectangular color picture tubes. Exclusive variable
G2 Volts from 25 to 325 Volts insures non -obsolescence
when testing newly announced "semi -low" G2 CRT tubes.
New Line Voltage Adjustment insures the most accurate
tests possible. Uses well -filtered DC for all checks to avoid
tube damage and reading errors. Color guns are indi-
vidually tested as recommended by manufacturers. Ex-
clusive automatically controlled rejuvenator applies re-
juvenation (ACR) voltage as required by individual tube
condition; precisely timed to prevent over -rejuvenation or
tube damage. The ACR feature is most useful for color
tube current equalization to insure proper
tracking. Hand -wired and steel -encased for t 8995protection of meter and panel in truck or
shop, the new improved CR133 is only . . .

The famous CR128 CRT Checker and Rejuvenator is similar
to above, but with a three position G2 slide switch and
without Line Voltage Adjustment at $69.95

professional quality - that's the difference!

1\1 c CD 1=1
426 SOUTH WESTGATE DRIVE ADDISON, ILLINOIS
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of vertical stripes and broken lines. Although snivet
interference is usually bothersome only on UHF re-
ception, it may be seen occasionally on weak VHF
channels. Snivets may be minimized by placing a posi-

REMOVE GROUND
CONNECTION

r
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(V29)
6JE6
GHORIZ.OUT.

1,7
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2 2 K
11,/

CR1034
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tive potential on the suppressor grid of the 6JE6. The
circuit used in current production U800 color chassis,
places positive 30v on the suppressor (pin 8). Pin 8
has been disconnected from ground and fed from the
screen supply through the 22K 1-w resistor. The .01p,
ceramic disc by-pass capacitor is also added. If a snivet
problem exists, check the circuitry of the CF1 unit and
modify in accordance with the drawing. In extreme
cases, it may be necessary to exchange 6JE6 tubes.

ZENITH

Color TV Chassis 25MC36-CRT Removal

Place cabinet, face down, on a soft surface. Re-
move all components from the neck of the CRT.

To remove the purity ring and plastic mounting
assembly, first loosen the bolt at one end of the mount-
ing cable and disconnect the cable from the hooks at
each diagonal corner. Then remove the plastic mount-
ing assembly (with the purity rings). Remove the color
clarifier shield assembly by removing its mounting
bolts at the two diagonal corners. Lift the shield as-
sembly straight off. Loosen strap using a 5/16 hex
head wrench or screwdriver. Loosen the eight screws
fastening the mounting brackets to the diecast escutch-
eon. Remove the CRT. Remove the magnetic shield
(if used) from the bell of the CRT by sliding a knife
or wire between the shield and tube bell to break the
two-sided tape seal. Install the shield on the replace-
ment tube in the same position using four pieces of
double coated pressure sensitive tape (Scotch Mount
brand No. 4032). Install the new CRT, taking note
that the blue gun is on top, correctly positioned. Po-
sition the new tube, tighten the strap, and hten tighten
screws fastening the mounting brackets. Reinstall clari-
fier shield assembly and CRT neck components.



50
FOR COMPLETE OVERHAUL

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

24 -HOUR SERVICE with

FULL YEAR WARRANTY

Sarkes Tarzian, Inc., largest manufacturer of TV and FM
tuners, maintains two completely -equipped Service Centers
to serve YOU. Both centers are staffed by well -trained
technicians in this specialized field and are assisted by
engineering personnel to assure you of FAST, DEPEND-
ABLE service.

Tarzian-made tuners-identified by this stamping-
received one day will be repaired and shipped out

the next. A little more time may be required on other makes.
Every channel is checked and re -aligned per manufacturer's
specifications, not just the channels which might exist in
any given area.

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

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

\--T-ISARKES TARZIAN, INC.
TUNER SERVICE DIVISION

See your distributor, or use the address nearest you

537 South Walnut St.,

Bloomington, Indiana

Tel: 332-6055

10654 Magnolia Blvd.,

North Hollywood, Calif.

Tel: 769-2720

Manufacturers of Tuners ... Semiconductors ... Air Trimmers ... FM Radios ... AM- FM Radios ... Audio Tape ... Broadcast Equipment
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before you buy any
color generator . . .

get all the facts

only one* has all
these features and
it's only 9950

LECTROTECH V6
Any comparison will prove that the Lectrotech V6 truly stands
alone. Provides all of the time -tested standard features plus
many Lectrotech exclusives for the fastest, most reliable color
installation and servicing. The V6 gives you: Crystal -controlled
keyed rainbow color display All cross hatch, dots, vertical
lines only, horizontal lines only Red -blue-green gun killer
(usually extra or not available on other color bar generators) 
Exclusive Dial -A -Line feature (Horizontal adjustable 1 to 4

lines wide)  Exclusive solid state reliability  Exclusive volt-
age -regulated transistor and timer circuits  Exclusive simplifed
rapid calibration Off -On Standby Switch Adjustable dot
size Color level control Connects to antenna terminals
(no connections needed inside of set)  Power transformer-line
isolated, to prevent shock hazard Lightweight and portable,
only 41/2" H. x 75/8" W. x 103/8" D. Weight, 71/2 lbs.
*Except our own V7

ViSensational new Lectrotech V7 - the
only complete Color TV Test Instrument.

Has all the features and performance of the
V6 PLUS Lectrotech's exclusive built-in Color
Vectorscope for simplified visual color servicing.

Complete only 18950

MADE IN U S A

See your distributor or write for details
before you buy any color generator.

LECTROTECH, INC
1737 Devon Avenue Chicago, Illinois 60626

Dept. ET -2
- - - for more details circle 34 on post card
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Dealer aids are where you find them. This twirling
parrot (it could just as well have been a rooster) atop
a miniature TV antenna is a combination counter and
window display by Alliance. Made of tough cardboard

and printed in bright, eye-catching colors, the display
kit comes complete with mounting board for rotator
control. It's a fine point -of -purchase display kit that
may help you in your rotor business. At your distribu-
tor.

The manufacturer/distributor/dealer relationship,
seriously mixed up in some respects for years, appears
to be improving slightly in certain areas. United Audio
Products, for example, has instituted a franchised deal-
er and fair trade pricing policy for their "Dual" turn-
table line. Julian Gorski, president of UAP, feels that
the consumer demand for the Dual line has placed it
among those select brands which can successfully resist
the price -cutting approach to sales which he considers
detrimental to the industry as a whole, and most es-
pecially to the dealer's ability to operate at a profit.

Citizens band transceivers, despite the fact that over
2,000,000 have been sold, have never been widely pro-
moted by manufacturers. Now comes Hallicrafters who
announces they will be featured on the popular ABC/
TV program, "The Price Is Right." Travis Marshall,
general sales manager, said "We expect this repeated
exposure of Hallicrafters CB and short wave equipment
will stimulate much broader public interest . . ."

An all -transistor Hi Fi power amplifier, the TR-2,
is now available from Schober Organ. It's designed for
Hi Fi and stereo systems (2 amplifiers), with organs
and other electronic musical instruments, and public
address systems. It also comes in kit form.

The Electronic Parts Distributors Show, held yearly
in Chicago for the past two decades or more, has been
moved to New York this year. It will run from March

40 ELECTRONIC TECHNICIAN



The new Alliance T-45 Tenna-Rotor® will meet the
most exacting requirements of today's TV viewers.
It has the same built-in quality that has won millions
of satisfied customers for other Alliance products.
A new, patented five wire bridge circuit provides a
precision system that's unaffected by motor current,
cable length and line voltage variations. This im-
proved electrical system, plus stable indication and
expanded meter scale, assures positive antenna direc-
tion and readability through a stepless 360° cycle.
The T -45's motor is stronger - has more torque -
to support, hold and turn the largest new antennas.
Outstanding engineering - and smart styling - make
the T-45 America's finest manually operated antenna
rotator. Order the T-45 and other quality Tenna-
Rotors' from Alliance - the world's leading manu-
facturer of antenna rotating devices.

"TV's better color getter"
For Complete Details write...

The

ALLIANCE
Manufacturing Co., Inc.
Alliance, Ohio

(Subsidiary of Consolidated
Electronics Industries Corp.)

- - - for more details circle I i on post card

Note these outstanding features:

 Especially designed for ELECTRONIC
TECHNICIAN

 Long -wearing, leather -like cover and back

 Attractive gold leaf embossed

 Handles like a book, just open and turn to
any page, any issue

 Holds a full two year's copies

 A full, money -back guarantee

KEEP PAST ISSUES OF ELECTRONIC TECHNICIAN

FOR FAST CONVENIENT REFERENCE . . .

in this sturdy hard -cover binder.

You can make your issues of ELECTRONIC TECHNICIAN work for
you month after month, year after year when you have past issues
bound in this handy rich -looking hinder. You'll have past issues of
ELECTRONIC TECHNICIAN in perfect, like -new condition at your
fingertips - whenever you want to refer to a special article or a par-
ticular issue.

To get your copy, just fill out the coupon below.

Please send me

I am enclosing $

Name:

Address:

City:

book binders at $4.95 each

State: Zip:

I understand that these are fully guaranteed and if I am not satisfied
I can return the hinder and have my money refunded.

ELECTRONIC Reader Service Department

TECHN ICIAN °jibway Building
Duluth, Minnesota 55802
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Recommend the

TURNER 500
Cardioid /jam

DON'T GO WRONG

. . . GO TURNER

In your business, your reputation
depends on your recommendation.
Don't risk either - always recom-
mend the high -performing, trouble -
free Turner 500 Cardioid. Most
problems in PA or sound applica-
tions - extraneous noises, poor
acoustics, etc. - can be successful-
ly solved by incorporating Turner
500's into the system. So before you
make your next installation, check
the Reader Service card for the
complete Turner catalog. Get de-
tails on the Model 500 - list price
$84.00 - and the rest of the Turner
line, including:

MODEL 251

Low cost, high perfor-
mance paging micro-
phone with Turner's
unique liftto-talk
feature. List price
$49.50

THE

MODEL SR585D

Fixed mounted mi
crophone convenient-
ly mounted on a flex-
ible 16" gooseneck.
List price $40.

TURNER

MODEL 58

A natural for any ap-
plication requiring
freedom and mobility
... does double -duty
on desk stand. List
price $57.

MICROPHONE COMPANY
918 17th Street N.E.
Cedar Rapids, Iowa

In Canada: Tri-Tel Associates, Ltd., 81 Sheppard Avenue West,
Willowdole, Ontario

Export: Ad Auriema Inc., 85 Broad Street, New York 4, N.Y
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29 through April 4, in connection with National Elec-
tronics Week. Attendance is limited to qualified elec-
tronic industry personnel and buyers of electronic prod-
ucts. Badge categories include: exhibitor, distributor,
commercial sound, audio/Hi Fi specialist, sales rep-
resentative, advertising agency, export agency, in-
dustrial account, and government personnel. Admis-
sion is free to eligible personnel who register in ad-
vance for badges. Closing date for registering is March
10, 1965.

A soldering iron that balances on its handle is a

new Wen product. The Model 75 "pistol" is available
at your jobber.

The zener diode is back in the news again. G -E has
designated an Int. Rect. Corp. zener diode as a "fac-
tory authorized service aid." G -E said the diode pro-
vides additional transient voltage surge protection nec-
essary when TV service technicians are required to
test the horizontal output circuits in their all -transis-
torized TR-805 TV set. Lack of protection has caused
inadvertent destruction of expensive transistors. The
IR zener is No. 69-3429, at your distributor.

The industry's only "complete solid state line" of
Hi Fi components is claimed by Harman-Kardon. The
latest addition is a solid state FM receiver.

Selective franchising of distributors by the Conley
Division of Telepro Industries for their Fidelipac con-
tinuous tape cartridge is continuing, according to a re-
lease from the New York Press Exchange. The product
is slanted to the industrial market, audio-visual sales,
training, public announcements, department store an-
nouncements, music program services, language and
audio visual teaching programs.
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An exciting new concept in amplifiers! In the new line of
RCA Victor Solid State amplifiers, all components are top -
mounted. This helps dissipate heat, makes servicing easier.

...another advance
from RCA Victor

for better performance,
easier service!

It takes an advanced system of
highest quality components to
make a top -performance home en-
tertainment instrument. Short cuts
or shortcomings anywhere along
the line make it difficult for you to
get top performance out of a set-
and top performance, not excuses,
is just what a service customer ex-
pects for his money.

For your peace of mind . and

profits . . . it's good to know that
every RCA Victor instrument is a
fully engineered, fully integrated,
fully tested system of advanced
components. Add your know-how
to this kind of engineering excel-
lence and you're sure of one thing:
satisfied customers every time!

An RCA Data Service subscrip-
tion, including the service industry
product information digest, "Plain

Talk and Technical Tips," is avail-
able from your local RCA Victor
distributor.

See Walt Disney's "Wonderful
World of Color," Sundays.
NBC-TV Network.

MIS MASTER S VOICE"

The Most Trusted Name
in Electronics

Tmk(s)®
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Want faster
parts action?
Mail this
coupon.

MI

 YES, Philco, I want faster, complete parts service! Tell the
 nearest Philco Parts Distributor to send me information

about special Philco Parts offers, prices and facts. And tell
him to hurry!

Name

Address

City Zone

State
Mail to: Philco Parts & Service Department

P. 0. Box No. 3635
Philadelphia, Pennsylvania 19134

um =IN =IN mum=
44

Things move fast when you order
parts from Philco. Your Philco Distributor's

experienced parts specialists have only one
job-to get that part out to you, and fast.

Fast parts service means money to you, and
your Philco Distributor never forgets it!

He stocks direct replacement parts for just
about every model Philco TV, radio, phonograph

and record -changer ever made-plus a wide range
of national brand components and accessories

for all makes and models such as Sprague Capacitors,
Eveready Batteries, Rembrandt Antennas, G.C. Products,

Semitron Transistors, Speco Components,
Sencore Test Equipment, Colormagic Antennas.

If by chance he's out of a part you need,
Philco's Lifeline Emergency Service goes into action.

Your requirement is quickly transmitted to Philco's new
National Parts Depot at Bedford, Indiana-and your

part is on its way to you by air within 24 hours or less.

If you're not getting this kind of fast, complete
parts service, don't you think you ought to be? Just

mail the coupon and start doing business with
your nearest Philco Parts Distributor.

PARTS & SERVICE DEPARTMENT

PH I LC O®
A SUBSIDIARY OF <1"iri6dA0terKinfrirny,

- - - for more details circle 40 on post card
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'GGIE TO TOWN'

Know your antenna characteristics
and cash in on the ultra high

frequency boom

Sam Veleaeoteut
Jerrold Electronics Corp.

 Service -dealers and technicians can look forward
to a substantial increase in UHF antenna sales and
installations during 1965 and for some years to come.
This increase will be aided by a number of factors.

A major reason will be the VHF/UHF tuner law
that became effective May 1, 1964. More UHF tuners
in use means more people interested in good UHF re-
ception. Each interested person is a potential UHF an-
tenna customer.

Another reason is the certain increase in the num-
ber of color TV sets sold during 1965. Each color TV
set -owner is an even better prospect for a UHF an-
tenna than the B/W set -owner.

Still another, and perhaps the most important rea-
son, is the nature of color and UHF. It is more com-
plicated and fewer do-it-yourselfers will be looking
for antenna kits. They will be seeking your advice
and your services, whether their UHF requirements
are for clear black -and -white or glowing color pic-
tures.

The only thing you need to greatly increase your
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RIGHT: Fig. 4-Log-periodic type UHF antenna.

BELOW: Fig. 5-Cylindrical parabolic with extended resonance driver.

UHF antenna sales and installations throughout the
coming months is complete familiarity with the various
UHF antennas on the market, plus the ability to sell
and install whichever of them is needed.

UHF Reception Problems
The problems in UHF reception are quite similar

to those you've encountered in dealing with VHF.
The problems are greater in degree because of the
higher frequencies (470 to 890 Mc) used in UHF
transmissions. The lowest of the UHF channels (ch.
14 at 470 to 476 Mc) is more than twice the frequency
of the highest VHF channel (ch. 13 at 210 to 216
Mc).

These ultra high frequencies refuse to follow the
curvature of the earth as well as VHF does. There-
fore, UHF reception is even more limited to line -of -
sight distances than VHF. In addition, UHF signals
are more easily absorbed or reflected than VHF signals.
At UHF, even foliage on trees can cause a snowy pic-
ture as compared to a clear picture when the trees are
bare. At VHF, there is no perceptible difference in
picture quality.

The reflected signals from buildings, moving vehi-
cles, etc. can cause more severe multipath or signal -
fading problems at UHF than would occur at VHF.

Importance Of UHF Antennas

The quality of the antenna installation is more
important to good color reception, than it is to B/W
reception. But a good antenna, properly located, is also
necessary for clear B/W UHF reception.

The location of a UHF antenna is more critical
than the location of a VHF antenna because UHF
signals are more directional and the layers of signal
more sharply delineated than VHF signals. It is not
sufficient to orient a UHF antenna in just the horizontal
plane, it must also be oriented in the vertical plane.
A shift in the vertical plane can be caused by the in-
teraction of transmitted signals with signals reflect-
ed from other antennas, metal gutters, or even moving
vehicles on the street. A prime requisite for a good
UHF antenna is the extent of its vertical capture area.

Which UHF Antenna?

Many types of UHF antennas are on the market.
An indoor UHF antenna is useful only in the most fa-
vorable signal locations. Even then, there may be a
problem in locating it properly within the room.

Outdoor UHF antennas usually provide better re-
sults and the installation is certainly more lucrative.
Let's briefly characterize some outdoor antennas.
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The bow -tie UHF antenna, complete with a small
square reflector screen shown in Fig. 1 has been popu-
lar for years for "close -in" areas. This antenna has
a small vertical interception area, however, and is
therefore subject to sudden fades caused by the shift-
ing of UHF signals in the vertical plane. There can be
no guarantee of consistent UHF reception with this
type of antenna.

A vertical bow -tie array, shown in Fig. 2 provides
a much larger vertical reception area. The dipole is
basically unable to cover the entire UHF band; com-
binations of dipoles possess the same defect. Further,
the necessary connecting harnesses are frequency -
sensitive which tends to narrow the effective band-
width even more. Each connection point presents a
possible source of corrosion damage, with resultant
noise apt to be visible in the picture. Since most dipoles
are insulated from ground there is always the possibility
of static charges accumulating and causing damage to
the TV set.

Last, but not least, since there might well be at
least one "dead" spot in the vertical plane occupied
by the array, the dipole in that particular spot would
be "dead" and act as a load on the other dipoles.

The familiar broad -band yagi type antenna shown
in Fig. 3 is specially designed for UHF and can be

ABOVE: Fig. 1-Bow-tie antenna with reflector.

LEFT: Fig. 2-UHF bow -tie array.

BELOW: Fig. 3-UHF 12-elament broad -banded -type Yagi.

used singly or in a stack for long-range reception. The
single "yagi" requires careful orientation and its pat-
terns are somewhat erratic. The stacked "yagis" must
also be carefully oriented and have the same disad-
vantages as the bow -tie arrays. Broad -band yagis pro-
vide high gain, but only a small vertical capture area.

The log -periodic type antenna (Fig. 4) has a dish -
shaped capture area. Among its advantages are its
relatively high gain, large vertical capture area, and
the fact that only a single connection point is used.
The major disadvantage is the broad H (magnetic)
plane lobe which makes it highly sensitive to inter-
ference from ground reflections, moving vehicles, etc.

The cylindrical parabolic antenna (Fig. 5) com-
bines a cylindrical parabolic reflector with an extended
resonance driver. The extended resonance driver en-
ables the unit to operate effectively over the entire UHF
band. It actually changes its electrical length to present
a half -wave appearance at the upper and lower ends
of the UHF band, providing optium match and gain
from 470 to 890 Mc.

The cylindrical parabolic reflector achieves its
gain in the H (magnetic) plane, hence has a very nar-
row vertical lobe. This provides protection against
sudden signal fade-outs caused by moving vehicles in
the street, or change in signal path from other sources.
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ABOVE: Fig. 6-Indoor UHF preamplifier.

RIGHT: Fig. 7-UHF mast mounted preamplifiers have remote power
supplies.

This antenna exhibits much smaller impedance changes
and interference losses when exposed to the normal
standing waves in space seen over buildings. The reflec-
tor also provides excellent front -to -back ratios with
good directivity for high rejection of ghosts.

The need for phasing harnesses is also eliminated
in the cylindrical parabolic. A single connection re-
places the six to thirty-four connections found in multi-
ple dipole arrays. Since each connection is a possible
collection point for moisture which causes corrosion
(and hence noisy operation) the advantages of this
single connection point are obvious.

Preamps

If your customer is in a really tough UHF re-
ception area, he may need a preamplifier (booster) to
provide extra gain for his new antenna. Preamps are
available in both indoor (Fig. 6) and outdoor (Fig. 7)
models.

The outdoor models may be mounted either on
the antenna boom or on the antenna mast; in this
case amplification takes place as near the antenna
output terminals as possible. The major advantage
in locating the amplifier at the antenna is that the
signal-to-noise ratio is high and amplification takes
place before injection of noise picked up by the lead-
in wire. The input to the preamp is a nominal 300

a to match the nominal output impedance of the an-
tenna. Power for this solid-state preamp is carried
up from the remote power supply (usually mounted
on the TV set) via the same line that carries the am-
plified signal down.

The indoor preamp is connected to the antenna
down -lead and is usually powered from any 117 vac
source. The unit is mounted in a convenient location
near the TV set.

Installation Hints

Ordinary flat 300 f twin -lead is not recommended
for UHF installations. An encapsulated foam -filled
twin -lead is more moisture resistant and less susceptible
to direct pick-up of unwanted signals. Plastic stand-
offs should be used and care taken against running
the encapsulated twin -lead in close proximity to metal.
Do not use metal staples to fasten it in place. The
additional cost and slightly -higher signal loss in this
type of twin -lead is more than compensated for by
its advantages of longer life and uniform loss under
all weather conditions.

The boom in UHF antenna sales and installations
is under way right now. Get your share of the pro-
fits, not only for UHF antennas, but for all the as-
sociated equipment orders and installation work that
will be coming your way. 
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Servicing
Topside

Boosters
4 mtez Z. Vaaectaeut

Antenna preamplifiers are making a comeback today and the

market is booming in rural and interurban areas

Checking out a topside antenna booster.

 In the early days of TV telecasting, topside boosters
were widely used. Then they gradually disappeared
when more TV stations began telecasting. Now top-
side boosters are making a comeback - especially
in fringe -area color TV and FM/stereo installations.
Some boosters still use electron tubes but transistors
are taking over.

Antenna Boosters
Boosters, generally, consist of two units. The top-

side unit (preamplifier) that usually mounts close to
the antenna terminals, and a remote power supply,
usually mounted on the TV receiver rear.

The topside unit is housed in a metal or plastic,
waterproof container. And the best TV picture will
be obtained when the preamplifier is mounted directly
on the antenna mast. But sometimes this doesn't work
out so well. Let's take a case in point.

Trouble developed in a typical topside booster
about two months after it was installed. The customer
complained of "snow." A test showed the unit was de-
fective. This unit was returned to the distributor and
another new booster installed. The replacement lasted
three months. And when checked, the inside of this
plastic topside unit was found to be literally shaken
apart by vibration. In this part of the country, the

FEBRUARY 1965 49



wind can be gusty and fierce at times. So the next unit
was mounted down under the eave. Reception was al-
most as good and the transistorized topside booster is
still performing well. The inside of a transistorized top-
side booster is shown in Fig. 1 and a transistor pre-
amplifier schematic is shown in Fig. 2.

The remote power supply unit has an output of
about 15 vac to operate the preamplifier. This voltage is
applied through the 300 Si lead-in wire. A typical
ac operated unit is shown in Fig. 3. A schematic of
a remote power supply is shown in Fig. 4. A battery
supply you can mount in the attic, basement, or on
the TV set rear, is shown in Fig. 5.

The ac operated power supply draws less current
than an electric clock. There's no need to worry about
300 it line polarity when using an ac power supply
but the 300 n line on the battery units should be re-
versed if no amplification is produced by the top-
side booster.

On most power units, dual outputs for two TV
sets or FM radio hookup are provided. Some units have
up to four and six receiver terminals. Also several
series couplers may be added to operate a number of
TV receivers. But in the average home, two TV re-
ceiver outputs are generally sufficient.

Fig. 1-Inside view of a Jerrold transistorized topside booster.

Fig, 5-Booster battery power supply.

Typical Troubles
Let's jump in the service truck and fix Mr. Jones'

set. He complains that the picture has more snow now
than it did before the antenna booster was installed.
We find all VHF stations are snowy. We switch to
UHF channel 21 and the picture is clean as a whistle.
What's wrong here? Actually, we could have several
troubles.

For one thing, the antenna booster could be bad.
We could have a broken lead-in, or a defective front
end in the TV.

When the UHF picture is good, this will generally
eliminate the possibility of a bad tuner. The next step
is to check the booster power supply. First check for a
bad fuse. If the fuse is open, snap in a new one. Of
course, if the new one blows, you have a short on the
line or in the topside unit. Many times the trouble
can be repaired by replacing a blown fuse. Several
power supplies use a 3/16 amp fuse. Some units do
not have a fused power supply.

A quick way to check the power supply is to
momentarily short the two antenna terminals with a
screw driver. Small flashes of ac will show if the power
unit is functioning. Perhaps a better method would
be to check for ac voltage at the antenna lead-in ter -

Fig. 6-Pencil points to topside -unit coils that were burned by
lightning. Capacitor and selenium rectifier have been replaced.
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Fig. 2-Schematic of typical transistorized booster.

50
ELECTRONIC TECHNICIAN



minals. From 15 to 24 vac will generally be found.
The antenna lead-in wire may be broken and a

quick way to check it (if it has a folded dipole driven
element) is with an ohmmeter. Another quick way to
check the lead-in is to bypass the topside unit, and
tie the antenna leads direct to the antenna itself.
If the picture becomes good at this point, nine times
out of ten the lead-in is good. Incidentally, lead-ins
should be replaced every four or five years in fringe
areas.

Since the topside booster unit is mounted next to
the antenna, the unit is subject to damage by lightning.
In many cases the unit will be damaged even though
a lightning arrester is used and the TV mast is ground-
ed. The unit shown in Fig. 6 had burned coils, a bad
selenium rectifier and filter capacitor, all damaged by
lightning.

Sometimes water and moisture get blown inside
the topside unit and the selenium rectifier usually goes
"swoosh." And before it's replaced, check the filter
capacitor for leakage. If the single input filter dries
out or opens, a 60 cps hum and black bars will appear
on the TV screen. To make sure the topside unit is
causing this trouble, simply remove the antenna from
the set.

11111111111111111111111111111.1111.111.1.111.1.1.1111111111.1.0111111111Wimemoso**

Fig. 7-A selenium rectifier was round defective in this transistorized
topside unit.

Li

C18

1000
R4
68

Fig. 4-Schematic of a remote power supply.

Filtered power output will vary between 80 to 90
vdc on a tube -type booster.

The selenium rectifier in the transistorized unit
shown in Fig. 7 was found defective. About 15 vac
was going into the rectifier but no voltage appeared
at the output. The selenium was corroded and even
looked bad. It was replaced with a silicon top -hat rec-
tifier and the output rose to 16 vdc. Be sure and check
the single filter capacitor and the small .001 pi cera-
mic across the rectifier.

When the trouble in a topside booster is not being
caused by a tube or a fuse, it is best to take the unit
to the shop where it can be given a proper checkup.
If the selenium rectifier is bad, the steel mounting
rivet will have to be drilled out. Also the unit can be
tested easily in the shop for correct operation.

Check all tubes in tube -type boosters when a unit
is in the shop for repairs. Check all transistors in the
new units. These small transistors have given us very
little trouble thus far. Check the dc output voltage
from the rectifier. Make sure all coils are intact.

Some of the topside units with self -tapping screws
are easy to take apart. A hot soldering iron can be used
to melt loose the sealed plastic units. The plastic pieces

Continued on page 82

Fig. 8-Topside UHF transistor booster (left). Pencil points to transistor
mounted down in chassis. Note very short leads in this unit.

Fig. 3-Typical ac operated remote power supply.
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Now You'll Need Better

Antenna Lead -In
The path from antenna to receiving set can be a hostile and deadly journey

 Voluminous data on modern antenna and ampli-
fier developments tend to make us overlook the im-
portance of transmission line. To many, it's just
something we use to connect the antenna to the re-
ceiver.

But lead-in is still the vital link which can make
or break signals - no matter how good the antenna,
the amplifier or the receiver. And what's more, you
can't guarantee maximum, consistent results on UHF,
color TV or FM/stereo unless the most efficient lead-
in is used.

To obtain maximum and consistent results, lead-
in must maintain its characteristic impedance under
all conditions. Attenuation (signal loss) must be mini-
mized. And impedance matching between antenna and
lead-in and between lead-in and receiver must be pre-
served.

Hence, we must take a closer look at lead-in which
has been used in the past, but which will not per-
form satisfactorily at UHF, in critical color TV or in
FM/stereo applications.

Basic Considerations

Compare three basic lead-in types available to-
day. Flat ribbon, tubular and encapsulated lines are
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Fig. 2-'Good weather' performance of all
lead-in types are approximately the same.

for UHF, color and FM/stereo signals

shown in Fig. 1. Both flat and tubular lead-in per-
form well at UHF frequencies only when free from
surface deposits. When covered with rain, snow, fog,
dirt, smog, salt, industrial deposits, etc., the imped-
ance drops abruptly - signal losses soar and the line
reflections cause multiple or "ghosty" pictures. Line
reflections cause part of the signal to return to the
antenna, then back to the set. Since the original and
the reflected signals arrive at the set at different times,
they produce a multiple image. And this condition is
much more apparent in color reception since the
smearing will be a different hue, or color.

Encapsulated lead-in, with exactly controlled con-
ductor spacing in a low loss cellular polyethlene pro-
tective jacket, keeps all surface deposits beyond the
critical signal area immediately surrounding the con-
ductors regardless of weather conditions. This assures
signal transmission at a high level. This lead-in re-
mains correctly matched to the antenna and the re-
ceiver under all environmental conditions.

We can't, of course, select lead-in cable with the
same casualness as we select lamp cord. Radio fre-
quency signals are more complex than ordinary 60
cps. The design requirements for lead-in are much
more critical because the signal frequencies are mil -
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Fig. 4-Examples of signal reduction caused
by lead-in losses. A 500 uv antenna
signal is presumed.
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Fig. 3-'Bad weather' performance of encapsu-
lated lead-in is superior to other types.
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FLAT RIBBON
LEAD - IN

TUBULAR
LEAD - IN

ENCAPSULATED
LEAD - IN

Fig. 1-Three basic lead-in types.

4 Rateutet 716:lactic
Electronic Engineering Staff
Belden Co.

lions of times higher. UHF requires constant 300f2
impedance which can only be maintained when two
conditions are met. First, the proper conductor spacing
must be maintained, and second, the electro-magnetic
field surrounding the conductors must travel through
low loss insulation. Nearly all lead-in types meet these
requirements under laboratory conditions, but outdoor
conditions are quite different from those in the labora-
tory. Therefore, a total receiving system is required
which will provide sharp pictures and good FM re-
ception under all weather conditions. To be meaningful
then, a comparison of lead-in signal loss characteristics
must include "bad weather" performance data. Lab-
oratory, or "good weather" lead-in performance is
shown in Fig. 2. The attenuation losses are so similar
that any line could be chosen and no difference in
receiver performance could be noted. This assumes, of
course, that good installation practices are followed.

Let's examine the problem from a more realistic
viewpoint, as shown in Fig. 3. We see that TV lines,
for example, which have performed satisfactorily for
B/W VHF reception cannot be used for color or UHF -
channel reception. Signal losses become intolerable in
bad weather for ribbon and tubular lines, while the en-
capsulated lead-in continues to deliver a strong signal.

Bad -weather tests have shown that encapsulated
line delivers 33 percent of the antenna signal to the
receiver at channel 83 frequencies. This is more signal
than the best tubular lead-in tranfers at channel 13
frequencies and four times more signal than any flat
line provides at channel 2 frequencies. Although tubular
lead-in will deliver 25 to 42 percent of the available
VHF signal, the picture changes rapidly at UHF - the
signal level drops to around 9 to 14 percent. And
ribbon lines deliver less than 1 percent of the UHF
antenna signal to the TV set!

Installation Techniques
Actual installation of lead-in plays a major part

in receiving system performance. Twisting (transpos-
ing) the lead-in during installation, using long stand-

offs, etc. have been followed in the past. Sometimes
we do these things from habit and lose sight of the
serious problems which can be created unless we pro-
tect the lead-in from "proximity effects," for example.

Routing a TV lead-in near metallic or glossy sur-
faces (masts, gutters, downspouts, roofing, wet lum-
ber, etc.) creates severe signal losses, as well as line
reflections. Ghost pictures and smearing of vertical
picture edges are frequently the result of routing trans-
mission line near harmless -looking objects.

Signal losses shown in Fig. 3 can be applied to
proximity -effect losses just as they apply to bad weath-
er and dirty surface coatings on the line. Both condi-
tions absorb and reflect television signals, reducing
the amount of signal that arrives at the set to a small
percentage of that available at the antenna. Examples
of signal reduction caused by lead-in losses are shown
in Fig. 4.

Encapsulated line offers service technicians a chance
to minimize signal losses caused by proximity effects.
The major portion of the TV signal is confined within
the cellular outer coating. This thick insulation acts
as a barrier to foreign objects which would otherwise
be in the signal area-seriously reducing signal strength
and hence picture clarity.

The practice of using long stand-offs and trans-
posing the lead-in must still be observed with this line.
This new lead-in will help weak signals produce a
quality picture even when the line runs close to metal
objects that would affect old-style lead-in. This fea-
ture makes encapsulated line the only present choice
for applications requiring in -wall installation.

The general public has little knowledge of the
added difficulties created by color and UHF telecast-
ing, nor the top-quality antenna requirements for good
FM/stereo reception. Consequently, customers na-
turally expect quality reception comparable to VHF
B/W and monophonic FM.

If you want to build a profitable and lasting busi-
ness, select the best lead-in available for every color,
UHF and FM/stereo antenna installation. 
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4 9eas Reid
Cornell Dubilier Electronics

The Rotor

Today's market stretches across new

 The opportunity to sell rotors today is far greater
than it was yesterday, when channels were few, weak,
and far apart - and fringe -areas were vast and in-
habitated by many unhappy TV and FM set owners.
Set owners gladly bought rotors if they helped to
bring in another channel - if an especially desirable
show could be brought into the living room.

It was easy to sell rotors then, but the opportunity
to sell them is greater today. Many more channels
are now on the air. Many UHF stations are going
on the air every month. Color TV sales and service
are booming. It is probable that two million new color
sets will be sold this year. And with the strides now
being made in FM/stereo, another large market for
antenna rotors is already here.

Yes, the opportunity to sell rotors stretches over
new frontiers that extend from coast -to -coast, from
border -to -border across the land.

Of all the items handled by service -dealers and
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Opportunity

frontiers from coast -to -coast, from border to border

technicians, the rotor is one of the least understood
by laymen. When you have sold and installed one
rotor, however, this one sale will lead to many more
as neighbors see and hear the better reception resulting
from an accurate rotor and a good high gain, direc-
tional antenna installation.

And many sales -aids are available to help service -
dealers and technicians tap this highly profitable mar-
ket. Let's review some of them.
 Two recent issues of Consumer Reports have been
used by many alert technicians to bone -up on the
rotor market and become familiar with rotor advan-
tages and disadvantages.
 Manufacturers literature. One booklet describes in
clear layman language the reasons for installing a good
directional antenna and rotor. It explains the principles
of broadcasting and reception, defines seven basic
antenna designs and argues the rotor case convincingly.
Most of this literature is free for the asking and when

left with prospective customers, it becomes an in-
valuable sales aid.
 Home-made sales tools. These include antenna polar
patterns, a map showing the locations of TV and FM
stations in your area - stations that come within
the reach of your customers when rotors and high -
gain antennas are used.
 Demonstrations. A rotor is perhaps the most dra-
matic "Show Me" item you can use in your antenna
business. (See articles in September 1964 ELECTRONIC
TECHNICIAN.)

But the most valuable sales tool of all is your
own knowledge of signal reception facts which you
can easily convey to your customers and prospects.

Yes, nobody wants a rotor until you explain what
it can do to improve their reception and entertainment
enjoyment.

It's time to begin telling 'em. It's time to start show-
ing 'em. 
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 Color programs are increasing and we are now
experiencing a boom in color TV receiver sales. FM/
stereo stations are multiplying and the audience for
FM/stereo is growing rapidly. Good color and FM/
multiplex reception require antennas with high gain,
flat response and high front -to -back ratios. If insuf-
ficient signal is being received, faded color hues and
distorted music will result. This is particularly true
for near -fringe, fringe and deep -fringe reception areas.

The day has gone when you could walk into a
distributor's establishment and pick antennas blindly
and at random. If you want to keep the "new breed"
of TV viewers and FM/stereo listeners happy -
keep the business you now have and increase it -
you'll have to learn more about selecting antennas
and how to install them for best results. You'll have
to compare antenna specifications and check-out re-
sults in actual practice before you can get the best
antenna for a given job. And you'll find it necessary
to be more selective with hardware, lead-in and other
accessories.

Here are some of the things you'll need to con-
sider if you want to keep up with the forward surge
and growth of color TV and FM/stereo - if you
want to get your share of this new business.

Basic Considerations

Let's understand at the beginning that weak signals
and ghosts are more noticeable in color TV reception
than in black -and -white. FM/stereo receivers require
more signal voltage than monophonic FM receivers
to produce the same quality sound. And multipath
signals (ghosts) can cause serious distortion to stereo/
multiplex sound.

The signal strength of TV and FM stations de-
creases rapidly as distance from the transmitter in-
creases. Longer distance reception requires higher an-
tenna gain - but not at the expense of bandwidth
response.

And space transmission losses increase with fre-
quency. If, for example, the same power is trans-
mitted on channel 7 as on channel 2, the former
channel will have approximately one-third the range
of the lower frequency channel. For this reason, sta-
tions of VHF high band channels frequently transmit
with two to four times as much effective radiated
power (ERP) as transmitters on channels 2 to 6. UHF

Antennas For
Select a unit with sufficient gain to produce

By iltevw4e 7a4estoto

JFD Electronics

transmitters telecast with even more power in many
cases - ranging from 10 to 20 times the ERP of
VHF stations.

Regarding local terrain, when the receiving an-
tenna is blocked from the main transmitted signal
by mountains or hills, the signal strength will be
greatly reduced. The hills and mountains will absorb
and reflect the signals. And this condition grows worse
at UHF.

If the antenna is blocked by trees or other dense
vegetation, the signal strength will be greatly reduced
during spring and summer.

Selecting the Antenna

If you are about to install a TV or FM/stereo
antenna in one of the previously mentioned primary
areas - or even in many difficult metropolitan -area
locations - you should make a survey of the site
with a good portable field strength meter. And if you
want the data you obtain to be meaningful, the meter
should be equipped with an adjustable half -wave dipole.

When you have found out what gain you need,
channels to be covered, and the particular conditions
of the local terrain, you're ready to select the antenna.
Some things you'll need to know about the antenna
are as follows:

1. Front -to -back ratio.
2. Response across each channel to be received.

Direct Signal 111
Reflected Signal

Ghosts are caused by ref ected signals that arrive out of phase with
respect to the main signal.

4
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Color TV and FM/Stereo
snow -free pictures and top-quality music reproduction

Ghosts can be minimized sharply with antenna rotators.

0 3. Characteristic impedance at each channel to
be received.

4: Polar pattern configurations for each channel
to be received.

Generally, the TV antenna selected should have
uniform gain on both the VHF low band and high
band channels and the FM antenna should have high
gain, flat response, across the entire FM band. In
some cases, however, the antenna may require greater
gain on VHF high bands than on VHF low bands.
And still higher gain antennas may be required for
UHF.

If ghost reflections are prevalant in a given location
(because of reflected signals from mountains, hills,
high buildings, etc.), select the antenna that has a
sharp, narrow frontal lobe and low minor lobe level

to reject reflected signals. Since reflections can occur
in both vertical and horizontal planes, it is essential
that the frontal -lobe width and minor lobe level be
maintained in both these planes.

Installation Precautions

If possible, the antenna should be placed above
the local terrain. If this is not practical, it should be
adjusted at an angle to the horizontal. The trans-
mitted signal will sometimes be diffracted or refracted
over, around, or through obstructions. Adjusting the
antenna at an angle to the horizontal will frequently
enable you to receive the signals more effectively.

A small, battery -operated portable TV, with hooded
screen, can serve as an ideal accessory to your field -
strength meter when making final antenna adjust -
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Vertical -field distribution due to ground reflection

The field intensity may vary sharply with height. Carefully position
the antenna for maximum field strength.

ments. And you can determine reception quality easier
when choosing the mounting spot for the antenna.

The antenna should be placed above tree tops or
in an unblocked path between trees. This is par-
ticularly important with UHF antennas.

If the installation is near the sea -shore or in-
dustrial area, deposits of salt or chemicals will fre-
quently form on the antenna elements, mast, insulator
brackets and lead-in. Especially during rain, chemi-
cals will ionize and the signal strength will fall sharply.
Deposits of salt or chemicals on the lead-in will in-
crease its VSWR. The antenna elements, mast, in-
sulator brackets and all metal parts of the antenna
should be protected against corrosion in these areas
to prolong the installation's effectiveness. And the
lead-in should be a cellular polyethylene type to mini-
mize signal losses.

If your field -strength measurements show signals
in a particular location to be marginal, a mast -mounted
preamplifier may be necessary. But make certain that
the preamplifier has a signal-to-noise ratio greater than
the TV or FM receiver. A mast -mounted preamplifier
cannot improve the antenna signal voltage level when
it is less than the receiver's sensitivity.

Antenna positioning for UHF channels 14 to 83
may become critical in certain areas. A change of
only a few inches in the antenna location may decrease
or increase the signal voltage by 50 percent or more.
Field -strength may also vary sharply with respect to
antenna height.

To minimize ghosts caused by lead-in reflections,
make sure you install the highest quality transmission

line. Some sub -standard twin leads do not have good
300 ohm characteristic impedances to begin with and
others will not maintain impedances over a period
of time. The insulation of these lines will dry, crack
and absorb moisture and atmospheric impurities. Their
impedances change, signal losses occur and mismatch -
ghosts result.

All lead-ins should be transposed (twisted 360
deg) once every ft or 18 in. of its length to minimize
direct -signal pickup which also causes ghost reflections.

In many antenna installations a rotator will offer
maximum advantage in quickly positioning antenna
directivity and side lobe levels. Ghost reception can
be minimized by changing the antenna's direction
slightly with respect to the main and reflected signals.
And if two stations are to be received from different
directions on a single antenna, a rotor also proves
ideal.

Ghosts caused by ground -plane reflection can be
minimized by orienting the antenna with respect to
the ground - at an angle to the horizontal. Adjustable
angle U -bolts may be used to orient the antenna at
angles to the horizontal.

Some ghosts are produced at local transmitters.
A mismatch between the impedances of the trans-
mitter - transmission line and transmitting antenna
-- produce reflections. If sufficient signal is being
received from these transmitters, the ghosts can be
minimized or even eliminated entirely by placing a
variable attenuator (pad) in the lead-in at the receiver.
Since the ghost signals are weaker than the main
transmitted signal, the ghost signal can frequently be
attenuated below the receiver's sensitivity level -
leaving a clear, snow- and ghost -free picture on the
screen.

The money a customer spends on a good color
TV or FM/stereo set can be effectively wasted if
an inadequate antenna is installed with it. Satisfactory
reception requires a high -quality antenna, the same
kind of lead-in, and careful professional installation. 

Orient the antenna carefully to minimize ghosts.
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Automatic degaussers offer little challenge to well-informed technicians

 One feature peculiar to current
model color sets is automatic de-
gaussing circuitry. Let's look at
some of the things you'll need to
know to troubleshoot and repair
automatic degaussers.

Two Types
Numerous color set makers are

presently building automatic de-
gaussers into their sets. If the trend
continues most TV sets manufac-

4A
3.8 A

z

TURN ON

TIME

tured will soon have degaussers
built in.

All degaussing systems now being
used operate on the same basic
principle but two different types
may be encountered. One system
uses two coils and the other, four
coils. The two coil system employs
a thermal cutout switch which auto-
matically turns the degausser off
after the set has warmed up. The
four coil model relies on strictly
non -mechanical, electronic circuitry.

In both systems the degausser
operates only while the set warms
up. When the set is off or during
normal operation the degaussing cir-
cuit is inactive. Naturally, you can
expect some trouble from these cir-
cuits; they are no less immune to
trouble than any other section of
the set.

Only time will tell what troubles
will be most common to these cir-
cuits but we can examine most of

_...
....... _ _ I.5A

......................... ..... .

the problems since the circuitry is
simple and there are few parts.
First, however, we need to under-
stand the operating principle in
each of the two basic systems.

Thermal Cutout System
The thermal cutout system is

employed on the two -coil sets. A
simplified schematic of the system
is shown in Fig. 1 (Page 60).

The degaussing coil is connected
across a thermistor in series with
the power transformer primary. A
switch in series with the coils is
opened when the thermistor reaches
normal set -operating temperature.

When the set is first turned on
the thermistor is cold and has a
high resistance. Because the filter
capacitors in the power supply are
discharged, the initial current flow
through the degaussing coils is
heavy. As the capacitors charge,
the current through the transformer

-1.8A

TUBE WARMUP
----- 400 MA

- - 80MA

IA

2 SEC

THERMAL
CUT OUT

Fig. 2-Current flow through degaussing coils of the two basic systems in use.
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Fig. 1-Schematic of automatic degaussing system using thermal cutout Fig. 4-Schematic of automatic degaussing system employing ther.
switch.

decreases and as the thermistor
warms up the voltage across the
thermistor drops, decreasing the coil
current.

As the tubes in the set begin to
warm up, the set draws more cur-
rent, the voltage across the ther-
mistor again increases slightly and
then decreases as the thermistor
gets hotter and becomes lower in
resistance. When the thermistor
reaches normal operating tempera-
ture the heat "trips" the thermal
switch and opens the coil circuit.
At the time the switch opens, cur-
rent through the coil is relatively
light and no noticeable field is left
in or around the tube.

The dotted line in the graph (Fig.
2, Page 59) shows the current
through the degaussing coil circuit
using a thermal cutout.

Physically, the coils are located
to the left and right of the CRT.
Their appearance is very much like
the familiar "portable" degaussing
coil which has been "mashed" to an
oblong shape about four in. wide
and long enough to form -fit on
either side of the CRT. The actual
coil location with respect to the
CRT is shown in Fig. 3. The coils

mistor and VDR.

Fig. 3-Location of coils on CRT for two coil
degaussing system.

Fig. 5 (left)-Coil location around CRT on four
coil degaussing system.

Fig. 6 (right)-Set in operation with 30 vac
applied to degaussing coils.

are necessary only on the sides
since lateral magnetic force lines
are the ones which cause screen
contamination in the average instal-
lation.

VDR System

The second system employs a
voltage dependent resistor (VDR)
to let the current in the degaussing
coil down more gradually than the
thermal cutout switch. A schematic
of this system is shown in Fig. 4.
Note that the coil is connected in
the secondary of the power trans-
former circuit.

Again, the coil is connected di-
rectly across the thermistor which
operates in the same manner as the
preceding example. Instead of a
mechanical cutout, however, a
VDR is substituted. The principle of
the VDR is that its resistance de-
creases as the voltage applied to
it increases. Consequently, when the
set is cold and is turned on, the
voltage across the thermistor is great
and the VDR resistance is very
low. As the thermistor warms up,
the voltage across it decreases and
causes the VDR resistance to in-
crease.

Thus, both the thermistor warm-
ing up and the increase in VDR
resistance cause the coil current to
decrease. A graph of the current
through the degaussing coil in this
system is shown in Fig. 2 (solid
line, Page 59).

The four coils are situated at
the four "corners" of the CRT and
are attached to the CRT shield. The
resultant force -lines are the same
type as those in the two -coil sys-
tem. All four coils are wired in
series and their polarity must be
observed. The coil locations are
shown in Fig. 5.

Symptoms and Repair

The most common symptom ex-
perienced with both systems will
probably be a magnetic field re-
maining after the normal warm up
time. In the thermal cutout system,
this could be easily caused by the
thermal switch being stuck or open-
ing too soon. In the VDR system,
the same symptom could be caused
by either a faulty VDR or a de-
fective thermistor. If the picture is
tinted like it is on normally impure
screens, the system is probably shut

Continued on page 95
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The
Indoor Antenna

Boom
Take advantage of this 'easy -sell' market

that extends from metropolitian reception
areas to near -fringe and beyond

 Spurred onward by the all -chan-
nel TV -tuner law, the growth of
UHF and FM/stereo broadcasting
and demands for a better indoor
antenna for color reception, the
"rabbit -ears" antenna has recently
undergone some drastic design
changes. The new indoor antennas
are solving many poor reception
problems in both strong and weak
signal areas by incorporating basic
outdoor antenna principles into
compact, top -of -the -set structures.
And a boom in new indoor an-
tenna sales is gathering momentum.

One new innovation is the all -

channel indoor antenna with a built-
in UHF converter. Others employ
built-in low -noise -figure transistor-
ized amplifiers to boost the signal.
Considerable demand for these an-
tennas is now coming from owners
who have old VHF -only TV sets.
In fact, in many areas, the all -

channel tuner law appears to have
stirred up more interest in UHF
converters and antennas than it did
in all -channel TV sets. Some serv-
ice -dealers and technicians have re-
ported selling thousands of con-
verters and antennas in areas where
UHF stations have recently opened.

Some new, all -channel indoor an-
tennas have separate UHF and
VHF lead-ins to be attached to
separate inputs at the set's tuner.
Some have "diplexer" circuits for
high front - to - back ratios and
switches for reversing the polar pat-
tern, eliminating the need to rotate
the antenna by hand. Others have
impedance - compensating switches
for electronically adjusting this di-

pole to the proper channel fre-
quency.

Both built-in, low noise, high -
gain transistor amplifier and no -
amplifier type antennas are being
designed and manufactured for
FM/stereo reception too.

Many technicians have found it
easy to sell FM antennas after dem-
onstrating actual music -quality im-
provement resulting from using
these antennas. Improvements in
music quality over that obtained
with ordinary rabbit -ear and even
many medium -gain outdoor an-
tennas is generally noted.

It is frequently helpful for serv-
ice -dealers and technicians to ex-
plain briefly the difference between
FM/stereo signals and monophonic
FM signals. As we know, the FM/
stereo signals are not near as strong
as mono signals. The loss that takes
place in a multiplex adapter is con-
siderable because of the subtractive
separation process. The right and
left stereo signals are derived by
taking the difference between the
two signal components transmitted.
Thus, the actual range of similar
effective radiated power of FM/
stereo transmitters is about half that
of regular monophonic FM trans-
mitters. The easiest way to com-
pensate for this is with higher gain
antennas.

TV/FM accessories that can be
sold like "hot cakes" are few and
far between. Indoor antennas are
another "natural" that no service -
dealer or technician can ignore.
Illustration credit: Channel Master
Corp. 
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PART
2 Visual Symptoms-

Upgrade your service image by 'following -through'

 Many TV repair shops are losing reputations -
and money - by inept service "follow through." They
get tired of the job at hand before all possibility of
"side effect" error has been completely investigated.
Be sure you don't "build in" malfunctions when re-
placing component parts. A continuation of our review
of horizontal oscillator problems will point up a few
headaches such servicing can create.

The Multivibrator
Because of its flexibility, horizontal multivibrator

circuits are a favorite with the industry. The basic
layout of this oscillator is shown in Fig. 1. At least
a dozen variations of the multivibrator are known,
each with its own peculiarities.

How G -E has employed it is shown in Fig. 2.
A "fine hold" control is used in the AFC plate circuit.
Another version eliminates the AFC control and places
the control in the grid circuit of the second half of
the oscillator tube, (dotted lines, Fig. 2) so that a
sampling of B+ could be applied to the grid, thereby
changing the discharge time. This control was often
available only through a small hole in the chassis
deck near the oscillator tube socket. Still another varia-
tion has both controls in the circuit. Here, in most
cases, the grid control is tied to ground and varies
the negative bias on the discharge section. Of course,
the AFC tube also gave way to the selenium diode
as phase detector.

In some older G -E chassis confusion is still created
by two different tubes being used in these circuits.
One model has a 12AU7 as oscillator, while another
model with a similar chassis lay -out has a 12AT7.
If. the wrong tube is installed, horizontal instability
results. It's a sound policy to check the tube layout
because malfunction may have been created by a
do-it-yourselfer tube job and you'd only be contributing
to it by putting in the same wrong type tube.

Most common problems in these older G -E re-
ceivers is unfamiliarity of factory "hybridding" of
different chassis types, or when some one discovers
the "hidden" grid control and begins experimenting.
With maladjustment of this control, the time constant
is changed, and the "ringing coil" then creates a
"bucking" condition, and the oscillator will tend to

TO
PHASE
DET

005
6SN7/6CG7

= 3900

56K

330

120K

HORIZ

002 AMP

Fig. 1-Basic multivibrator circuit.

out. The design calls for the grid control to
be set at, or very near, center range. A gassy tube,
or thermal deterioration of the selenium diode is usually
the other cause of instability.

Open RF Decoupling Choke

A routine service call brought an older G -E con-
sole, with a bad service history, into the shop. Poor
horizontal stability and soft vertical was the complaint.
When the chassis was pulled it was clear that almost
every capacitor and resistor in the horizontal phase
and oscillator circuits had been replaced.

A scope was used to determine if an error of
omission had been inadvertently made. It revealed
some clipping ahead of the sync separator. The de-
tector was clean; so was the video amplifier. But
going further down the line, it was discovered that
the noise inverter, 12AT7, had an RF decoupling

HORIZ HOLD
SYNC SEP 25K

i200P,

0012 TO -
FLYBACK

7 PHASE TAKE OFF

HORIZ STAB
0097

4

265v

265v

Fig. 2-One version of horizontal multivibrator originated by G.E.
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Will Tell You
on each service job
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Fig. 3-Horizontal multivibrator circuit used in a number of TV sets.

choke in the cathode leg. It was open. Replacement
of the choke corrected the trouble.

Horizontal Hold Affects Sync

A Traveler, model 921 -SP -925B was picked up
for poor vertical hold and jitters. This indicated the
problem was a possible combination of sync and ver-
tical. Tubes were substituted. No change occurred.
The 3BU8 clipper plate was scoped. Vertical sync
was practically nil. A voltage check showed the 3BU8
cathode was tied to the 95v B+ line. A factory modi-
fication showed a 15K 2-w resistor tied from cathode

Dv

TO PHASE
DEt 4.5v

1000

12AU7 6CG7 7AU7
TRIMMER

19-1600'

NPO 10%

HORIZ
FRED Out

260v I

-25v I

180K

60K
HORIZ HOLD

01

f--' TO HORIZ
OUTPUT

Fig. 4-Hartley oscillator used by Zenith and G -E in some models.

to ground for clamping purposes. This was installed.
Only negative results were obtained. The vertical
would still roll several times, straighten out awhile,
and repeat the process.

The horizontal dropped out, so the ringing coil
was adjusted. This also changed the vertical sync out-
put of the clipper. By turning the horizontal hold,
vertical sync was either completely removed from the
clipper plate or fully restored. When the horizontal
was "out" vertical sync was good, but the picture
jittered up and down.

Since this appeared to be a reflecting condition,
filters and capacitors were substituted.

The receiver remained on the end of the bench
a few days while some memory -jogging took place.
The owner came in and said he'd spent $95 for a
new CRT and a flyback four months ago. He'd only
spend $25 more on the set. Could it be fixed? An
attempt to do something for it was promised.

With renewed diligence - and a deep suspicion
that the trouble had been "built" into the set during
a previous repair - wave shapes and amplitudes were
observed on the scope. The AFC winding of the
flyback was putting out a spike far greater than the
receiver called for. It wasn't hurting the keyer, but
it was affecting the phasing network which, in turn,
was reflecting into the clipper. Any changes made in
the AFC-keyer line to bring the spike amplitude down
adversely affected keying. The flyback, four months
or so old, according to the owner, already showed
signs of poor drive; warranty replacement was out.
The customer wouldn't go for another new one.

Perhaps going further afield might turn up some-
thing. The video detector did not have a decoupling
choke but fed through a 6.8K resistor to ground. A
choke was inserted. The keyer pulse line was a com-
mon piece of neoprene hookup wire. This was re-
placed with a shielded lead. We were on the right
track, for horizontal hold did not affect vertical sync
near as much. There remained an optimum point,
however, just off trip -out, where the horizontal did
not bother the sync at all. Not even a jitter.

Now if the horizontal oscillator's range were in-
creased, we'd get away from that transcient peak.
An 8.2K 1/2 w resistor was bridged across the ringing
coil, so that five or six turns of the slug were re-
quired to trip it out. Sync now remained clean and
vertical hold was good.

The receiver cooked on the bench for two days
before it was placed in the cabinet. All buttoned up,
it ran another day without fault. Next morning, with
everything cold, the set was fired up and allowed
to run until 4 -o'clock delivery time. Last heard from,
the customer was still quite happy with his TV, and
he's sent a few new customers around.

Other Oscillators

Westinghouse employs the multivibrator shown in
Fig. 3. Coupling between the two oscillator sections
is a padder which changes the time constant (TC).

Continued on page 82
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Microwave equipment expands system's effectiveness

What About
Piggy -Back Emergency
Communications?

 Serious thought is being given
to communications systems by re-
sponsible persons in public safety
services. It is imperative that com-
munications be maintained between
the different branches of the public
safety devices in the event of a
disaster, man-made or natural. If
a transmitter -receiver site, or a con-
trol point, is seriously damaged,
confusion would result and effec-
tive communications would be lost.
With some advanced thinking, a
plan to resume immediate control
of the system can be prepared; a
method which would not only gain
centralized control in coordinating
the units of one service, but would
also coordinate the different serv-
ices of the various departments.

Opposition exists to appropria-
tions for special expensive com-
munications equipment that stands
unused, and is of questionable value
and dependability when needed for
an emergency. Tax payers and re-
sponsible policy makers in city and
state governments have a sincere
interest in keeping a sane spending
record; but, on the other hand, pro-
visions for public safety in an
emergency must be contemplated.

A Proposed Plan
One plan involves the purchase

of a large bus or mobile van for
about $8000, then outfitting this
mobile van with custom fitted radio
equipment for say another $20,000.
In addition to possible malfunction,
which could occur because the
equipment is not under constant us-
age and maintenance surveillance,
there is the chance of its complete
loss in an earthquake, fire, or any
other conflagration.

To more adequately and eco-
nomically meet the need of civilian
defense, in the instance of an
emergency, here is a 'piggy -back'
approach - a plan which uses
existing vehicles and radio equip-
ment. This plan could be effec-
tively used by any municipality
whose public safety service vehicles
(police, fire, water, transportation,
health) have two way radio equip-
ment.

To institute such a plan (refer to
sketch) the investment requirement
would be small:

1. A small economy type car -
bus, compact in size for Command
Control.

2. A small trailer-engine-gener-

4 9,zetak 4 9444a4

ator, which would be towed by the
Command Control. This engine -
generator would supply lighting
power for the radio operators in
the Command Control bus. It
would supply a charging current
from the key car to the Command
system to sustain its battery during
the emergency operation. And it
would supply power to a few 117
v outlets for soldering guns and
radio test equipment.

3. A small microwave system
and microwave antenna would be
used as a link with the telephone
company. This tie-in would expand
the system's effectiveness.

4. Each key car, in its 'piggy-
back' function would need:

a. An adaptor panel to ac-
commodate a control cable to trans-
pose the radio control facilities
from the key car to the Command
Control bus.

b. Channel and tone coded
squelch switching.

c. Receptacles to accommo-
date microphones that are removed
from the key cars and placed in
this new control operating position.

d. Outlet jacks for earphone
operation.
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How It Works
Operation of the 'piggy -back'

emergency communications system
would normally proceed in the fol-
lowing manner:

The key car of each of the public
safety services would rendezvous
with the Command Control car at
a designated location. The control
cable from the adaptor panel of
each key car would be connected
to the Command Control car to
transpose the radio control facili-
ties from each key car to the Com-
mand Control bus. All services
would then be operating from a
centralized location coordinating
their activities, but receiving and
transmitting messages to their own
personnel. Each service would have
its control panel and writing posi-
tion in the Command Control bus
(refer to sketch), the number de-
pending on how many services are
involved. These functions would
appear on a vertically mounted con-
trol panel at the back of a desk
top which would be the writing
work space. The illustration shows
seven positions plus one additional
position for microwave communi-
cations.

The 'piggy -back' emergency com-
munications plan has distinct ad-
vantages:

1. Low cost.
2. Existing radio equipment and

vehicles can be employed in the
system.

3. Radio replacement based on
an attrition basis, and not on an
antiquation basis such as in a mo-
bile van or a one package system
that stands by for emergencies
only.

4. Dependability would always
be known, for the radio gear would
be used daily and serviced as
needed.

This plan is presented as a con-
cept, its details could be worked
out by qualified technical person-
nel to suit specific needs, however
any amount of sophistry can be
worked into the system. All chan-
nel frequencies should be field test-
ed under these proximity condi-
tions. An evaluation should be
made of receiver desensitization,
intermodulation, and over-all sys-
tem degradation. If some adjacent
channel degradation is experienced,
a light portable pole should be car-
ried to the improvised operating site

with a few ground plane antennas
for quick installation. Another ap-
proach would be to erect a few
wooden telephone poles in strategi-
cally potential operating locations
and have a simple antenna array
worked out based on actual oper-
ating conditions.

This system would require first
class coordination among the people
manning the key cars from the vari-
ous services, and a full understand-
ing should be had by each man of
his exact part in critical emergencies.
Team operation should be developed
through regular drills supervised by
a responsible head.

A system of this type would meet
emergency communications needs
and still be economical. Even if
the system were never used for an
emergency, the investment would
be almost inconsequential. In these
times of changing defense concepts,
the more practical the plan for
emergency communications, t h e
more familiar the equipment and
its operation becomes, the greater
the possibility of the equipment and
the personnel functioning at top ef-
ficiency during all critical emer-
gencies. MI
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You can make your customer's equipment out-

perform comparable gear if you have a good

working knowledge of basic techniques involved

Noise Figure Measurement
Fundamentals

Part I

 The 25 to 450 Mc spectrum
embraces most of the two-way serv-
ices with which we are here con-
cerned, including citizens band and
public safety radio. Noise figure
measurement is the only reasonable
way to predict receiver perfor-
mance - especially at the high end
of the spectrum.

In the design of receivers for
frequencies higher than about 100
Mc, manufacturers usually weigh
performance, reliability and serv-
iceability against each other. This
results in an optimum noise figure
even for a well maintained system,
serviced according to its own main-
tenance manual. But the same sys-
tem, serviced by personnel with a
good working knowledge of noise
figure measurement and adjust-
ment, will consistently outperform
others of its type.

Preliminary Considerations

In many service and installation
cases a simple system sensitivity
check is adequate to determine if
the equipment is up to manufac-
turers' specifications. A specific out-
put level from a signal generator is
coupled to the receiver through a
standard dummy load or termina-
tion and either the AGC voltage
or some other output is measured.
Unfortunately, this tells only if the
system has sufficient gain at a
single frequency when connected to
a proper termination; if the gain
is low, this can be easily corrected
by increasing the intermediate fre-

4 nide aftd"4. lautazd

quency gain adjustment. The net
effect, although seeming to bring
the receiver up to specifications, is
to seriously degrade the perform-
ance - the real item of interest is
the minimum detectable signal-to-
noise ratio in a given bandwidth.
This says that routine sensitivity
checks on a receiver will show if
one stage or some stages are slowly
deteriorating, but will say very little
about the receiver's performance as
a device to process intelligence ef-
ficiently.

Noise figure can be expressed
numerically, in db, or as an equiva-
lent input temperature, in deg Kel-
vin. The relation was defined a
number of years ago by the In-
stitute of Radio Engineers and is
available in the literature.

When a directive antenna is con-
nected to a good receiver, a reason-
able practice is to try to achieve a
receiver noise figure approaching
that equivalent to the lower cosmic
noise limit. Temperature, noise fig-
ure, and cosmic noise relationships
are shown in Fig. 1. This should
be helpful in deciding on a noise
figure target. For receivers used
with reasonably non -directive an-
tennas a figure of 3 db (290° K) is
a good choice.

Technicians are usually interest-
ed in what noise figure should be
attainable with the front end at
hand, and how to measure this per-
formance. All reference here to
noise figure will be in db since this
is the way it is generally expressed.

Stanford Electronics Laboratories

Getting the optimum noise fig-
ure is a matter of good engineering
practice and compromise - with
reliability being the prime target,
as previously mentioned. As service
techniques advance, these com-
promises will become less and less
severe and commercial system per-
formance will no doubt improve.

Assuming that a receiver is well-
engineered in regard to adequate
shielding, decoupling, impedance
matching, low VSWR, adjustment
of levels, and proper neutralization,
its noise figure will be determined
primarily by first -stage tube or
tubes.

As a receiver ages and its gain
diminishes, the natural tendency of
the operator or service technician
is to increase the IF gain control
s et t in g (frequently labeled RF
GAIN) as dictated by the sensitivity
measurement. This increasing of
IF gain, however, does not make
the required compensation where
it is of most importance: in the
RF section, where system noise fig-
ure is sharply determined by gain.

Neutralization and tuning some- 4
times required during tube replace-
ment cannot be done well without
measuring noise figure, because
highest gain and best noise figure
do not, in general, exactly coincide.

Tube Considerations

The noise developed by a stage
can be represented by a fictitious
resistance, Req, between the con-
trol grid and cathode.

9
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Fig. 1 -Temperature, noise figure, and cosmic noise relationships.

TABLE I

Transcon-

Req. Noise -equivalent
Resistance

Calculated MeasuredTube ductance
Type Application ,ckmhos (ohms) (ohms)

6AG7 Pentode Amplifier 9,000 720 600 to 760

6AC7 Pentode Amplifier 11,200 220 200

65J7 Pentode Amplifier 1,650 5,800 5,800

6SK7 Pentode Amplifier 2,000 10,500 9,400 to 11,500

6J5 Triode Amplifier 2,600 960 1,250

TABLE II

Transcon-
Tube ductance Calculated
Type Application pmhos (ohms)

954 Pentode Amplifier 1,400 6,600

6AK5 Pentode Amplifier 5,000 1,850

6BA6 Pentode Amplifier 4,400 3,700

6CB6 Pentode Amplifier 6,200 1,400

6BC5 Pentode Amplifier 5,700 1,350

955 Triode Amplifier 2,000 1,250

6AK5 Triode Amplifier 6,670 385

6C4 Triode Amplifier 2,200 1,140

676* Triode Amplifier 5,300 470

6AF4 Triode Amplifier 6,600 380

6AJ4 Triode Amplifier 10,000 250

6AM4 Triode Amplifier 10,000 250

6AN4 Triode Amplifier 10,000 250

6BK7* Triode Amplifier 9,300 270

61307" Triode Amplifier 6,100 400

6877* Triode Amplifier 5,600 450

5842 Triode Amplifier 24,000 104

* one section of dual triode

This follows from the properties of
the tube and the definition of noise
figure. For most triodes, it is equal
to 2.5. This relation is slightly more

gm
complicated in pentodes because of
the presence of more grids and par-
tition noise effect, but can be cal-
culated with good accuracy.

The main point is, as gm goes
up, Req - and hence noise figure
-go down. The agreement between
these calculations and actual prac-
tice can be within a few percent, as
shown in Table I. Table II shows
the calculated value for a number
of the most common present-day
tubes. By using the simple input
resistance equivalent relation, it is
possible to get a good idea of the
best noise figure attainable with any
given tube, assuming that the as-
sociated circuitry is well designed
and performing properly.

A glance at Table I and II shows
that pentodes are definitely not the
best for low noise service; in fact,
they often improve in performance
when triode -connected. Also, there
are a number of triodes shown at
about the $3.00 price level with
gms around 10,000 (all designed for

Continued on page 94
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TOUGH DOG CORNER

Difficult Service Jobs Described by Readers

O

O

2

8

I/26EA8

L42 '..1

10;f 4
300v

LOCATED IN POWER SECTION

Defective screen bypass electrolytic and open
couplate component (22K resistor) contribute
to vertical roll in Philco 11N51 chassis.

Defective Screen Bypass
The complaint on this Philco

chassis 11N51 was intermittent
vertical roll with a somewhat un-
stable horizontal. The set was
brought into the shop after tube
substitution in the home produced
negative results. The first thing done
on the bench was to replace all
tuner, IF, video and sync tubes. The
problem still existed after this was
done. The vertical roll was more
pronounced after the set had
warmed up for some time. In check-
ing voltages in the noise inverter
stage (6EA8) it was found that there
was no voltage on pin one (the
plate). One section of the couplate,
a 22K resistor was found to be
open. We did not have an exact
replacement for the couplate so
it was made up of standard parts
and installed. The vertical roll prob-
lem still persisted after installation
of the equivalent couplate. Scope
waveforms in the sync circuits and
at the vertical oscillator appeared
normal. A complete voltage check
of the sync and AGC circuits was
made. The readings were normal
except for a slight variation in the
AGC gate circuit. This variation
gave me a clue to possible trouble
in the video amplifier stage. The
picture rolled more at a lower con-

trast setting. The video amplifier
voltage readings were within pre-
scribed limits. While probing near
the video amplifier socket I noticed
that an electrolytic capacitor located
in the power section had been leak-
ing and was dried up. Further
checking disclosed that this capaci-
tor was being used as the screen
bypass for the video output stage.
Vertical roll ceased and normal
operation was restored after this
capacitor was replaced.-Fred L.
Thompson, Tucson, Arizona.

Intermittent Trouble
I realize that few troubleshooting

problems can really be classified
as "tough dogs." Let's face it-
most tough jobs get that way be-
cause (1) incorrect troubleshooting
procedures are used or (2) one or
more "bugs" are put in the set by
errors made by technicians while
testing, clipping out and substituting
capacitors and resistors or while
disconnecting and reconnecting
wires. A true tough dog, as I un-
derstand it, is a problem that re-
fuses to be solved even after all
organized and proper troubleshoot-
ing procedures are used. Otherwise,
what is frequently called a tough
dog, is only an ordinary, everyday
troubleshoot job.

Despite all this, here is an inter-
mittent trouble that I recently ran
into that most TV shops can do
without! If you can't use it as a
tough dog, forget it.

A Zenith 15A25Q chassis was

2nd IF
4BZ6

3rd IF
4BZ6

Two defective screen bypass capacitors cause
intermittent dog.

brought into the shop. According
to the owner, it would sometimes
work for hours, or days, and then
go "blank -o," "kaput,"-just plain
out. Only a raster remained. Noth-
ing happened when the AGC con-
trol was turned through its range,
so we concluded first that it was
probably AGC trouble-after tuner,
IF and AGC tubes were substituted
two or three times with new ones.
But when we disconnected the AGC
line and placed a bias pack in the
circuit, still nothing happened. So
we changed our minds and started
checking elsewhere.

But this did not work out so well.
The set would start functioning
normal all of a sudden before we
could follow up on our checks.
Since we did not have a test setup
or other method of detecting inter-
mittents, we let the set cook. When
it "konked" out we set to work
checking and substituting parts in
the IF section.

With this haphazard method, we
finally located two bypass capacitors
(shown in schematic) which ap-
parently were going bad and then
healing themselves. When they were
replaced, the set worked fine.-
Walter Anderson, Homewood, Ill.

TOUGH DOGS WANTED
$10.00 paid for acceptable items. Use

drawings to illustrate whenever neces-

sary. A rough sketch will do. Photo-
graphs are desirable. Unacceptable
items will be returned if accompanied
by a stamped envelope. Send your
entries to "Tough Dog" Editor, ELEC-

TRONIC TECHNICIAN, 1 East First St.,

Duluth, Minnesota 55802.

MOVING?
Be sure to let us know your
new address. Please enclose
a complete address label
from one of your recent
issues.
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Now you can quickly locate defective capacitors
affecting the performance of electronic circuits

-and prevent costly call-backs!

CAPACITOR TESTING

IN-CIRCUIT/OUT-OF-CIRCUIT /

IS QUICK AND EASY

NEW IN CAPACITOR ANALYST
for TV, Radio, Transistor Radio, Auto Radio, Hi-Fi, and other electronic equipment

Unique new B & K development puts the
measurement of capacitors and electrolytics on
a practical basis-picks up all defects that will
affect performance-turns lost time into profit
dollars.

Servicemen are aware that capacitors and
electrolytics are second only to receiving tubes
in creating the most servicing problems.
The new B & K Capacitor Analyst enables
you more easily to measure capacitance and
leakage resistance-detect both opens and shorts
-both in -circuit and out -of -circuit. In -circuit
leakage resistance test can be made on low -
voltage circuits such as transistor radios, or on
higher voltage circuits. Checks capacitor value
from 25 pfd to 100 mfd.

Tests electrolytic capacitors by unique cir-
cuit (Pat. Pend.) which determines how well the
electrolytic does the job of storing electrical
energy and returning it back to the circuit. De-
tects marginal electrolytics that should be re-
placed. Also predicts life expectancy of any
electrolytic capacitor rated 3 volts or more.

Model 801 Capacitor Analyst is attractive,
rugged, and easy to use.

NET, $9 9 95

Ask Your B & K Distributor for Details,
or Write for Bulletin No. 108-T

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

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19. Ont.
Export: Empire Exporters. 123 Grand St., New York 13, U.S.A.

- - - for more details circle 15 on post card
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NEW PRODUCTS
FOR MORE INFORMATION CIRCLE NEW PRODUCT NUMBERS ON POSTCARD INSIDE LAST COVER.

ANTENNA ROTATOR 200
An antenna rotator with a new

five -wire circuit allows operation un-
affected by motor current, cable

length or line voltage variations,
the manufacturer says. The control
unit, operates through a finger -pres-
sure control bar to direct the an-
tenna rotator over 360 deg. Rota-
tion speed is one rpm. Alliance.

MARINE RADIOPHONE 201
A transistorized 100-w ship -to -

shore radiotelephone for two-way
communications on any eight crys-

tal controlled channels
nounced. In addition, the full broad-
cast band is available for listening
to news, weather, and general pro-
grams. Transistorized audio ampli-
fiers cut the receiver's battery drain
to only 1.1 amp. Apelco.

is an -

TRANSISTOR TRANSCEIVER 202
A fully transistorized, compact

citizens band transceiver has been
announced. The five -channel unit,

model CB -10, provides full modu-
lation with 3.5 w of audio output
through the three -stage transmitter.
Power requirement is 1.0 amp max-
imum. The unit uses 14 transistors,
6 diodes, and 2 zener diodes. Re-
ceiver sensitivity in less than 1µv
for 10 db S/N. Chassis dimensions
are 2% x 6 x 91/2 in. Shipping
weight 51/2 lb. The transceiver is
supplied with push -to -talk micro-
phone, mounting hardware, and
channel 11 crystals. $149.95 list.
Hallicrafters.

SPEECH CLIPPER/ FILTER 203
A speech clipper filter that re-

quires no modification for micro-
phone or transmitter, is introduced.

It provides preamplification for full
clipping when used with high or
low level crystal, ceramic or dy-
namic microphones. It has all solid
state printed circuitry and no ex-
ternal power is needed. Clipping
current is monitored on a front
panel, eliminating the need for an
oscilloscope. Operation without
clipping is indicated when the cur-
rent meter remains at zero on
voice peaks, the announcement said.
Sarron.

PARABOLIC ANTENNA
A cylindrical

parabolic anten-
na is specifically
designed for Ed-
ucational TV
service (ETV).
It covers the fre-
quency range of
2500-2690 Mc.
This solid sur-
face antenna
measures 10 x
16 in. and

204

weighs less than 10 lb. The ECPA-
1 cylindrical parabolic antenna uses
a broad -band dipole type driver to
cover the entire ETV band, speci-
fications indicate. Taco.

ANTENNA AMPLIFIERS 205
A series of antenna amplifiers

called the "Tele-Amp" is an-
nounced. The amplifiers feature

transistor and nuvistor design. The
housing is factory -sealed with a
bead of silicone sealant, injected
along the mating edges. The amp-
lifier circuits are biased for high
signal-to-noise ratio. High frequency
matching transformers at both in-
put and output provide an imped-
ance match for maximum signal
transfer, the announcement said.
The transformer -operated power
supply isolates the amplifier and
power supply, thus removing any
shock hazard. JFD.

COLOR BAR GENERATOR 206
The Model 990 color signal gen-

erator provides crystal controlled
keyed color bars for alignment and

troubleshooting color circuitry. A

70 ELECTRONIC TECHNICIAN



convergence and color adjustments
are easier, faster, more accurate!

B&K MODEL 1240

LOW PRICED PORTABLE

CO OR GENERATOR
with crystal -controlled keyed rainbow color display!

Thinnest Horizontal Lines! Smallest Visible Dots!
(Just one raster scanning line thick)

Simplifies In -Home (or Shop)
Color TV Set -Up and Servicing

only

$13491
You're the color TV expert when you use the "1240."
You have the advantage of B&K quality-with features
not available before at such surprisingly low cost.

Provides crystal -controlled keyed rainbow color dis-
play on TV screen to test color sync circuits, range of hue
control, and align color demodulators. Shows ability of
TV receiver to display color values.

Provides dot pattern, crosshatch, horizontal and ver-
tical lines. Highly stable crystal -controlled count circuit
with small -step count assures greater reliability and sta-
bility of color, dots, and lines. All horizontal lines and

dots are just one raster scanning line thick. Lines begin
off -screen and end off -screen, with no break in line.
Dot brightness is adjustable with easily accessible
control. Chroma Level Control simplifies color sync
trouble -shooting.

Operates on channels 3, 4, and 5, and adjustable with-
out removing cabinet. No connection inside TV set is
needed. Power transformer operated and line isolated to
prevent shock hazards. Operates reliably on 105-125
VAC, 60 cps. (Color Gun Killer is available as optional
accessory.) Extreme lightness and portability (9 lbs.)
make it ideal for in -home servicing.

1/7.-ifm.77
Lii_111 Lamy

See it at your B&K Distributor B & K MANUFACTURING Co.
or Write for Bulletin AP21-T DIVISION OF DYNASCAN CORPORATION

1801W. BELLE PLAINE AVE. CHICAGO, ILL. 60613
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.

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

- - - for more details circle 16 on post card
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THE ,OZNON
OF

Noi&10/g/ZM&ON
TV ANTENNAS
ADVANCED

ENGINEERING
DESIGN

BEST FOR COLOR AND BLACK AND WHITE

Only Colormagic...
has been top -rated by independent con-
sumer publication for broad band perfor-
mance, gain, front/back ratio, beam
width, impedance match, construction
and ease of assembly.

Only Colormagic...
has FHR which is the exclusive deve-
lopment of GC Electronics for process
applied to all Colormagic series of an-
tennas, to provide a resonating action
within the elements of the fundamental
harmonics of both the high and low
bands.

Only Colormagic...
has the outstanding Award Winning Car-
ton Design in which all Colormagic
series antennas are care-
fully packed.

pCi

Only Colormagic...
has the endorsement
from Philco, one of the
leading manufacturers
of TV receiving equip-
ment. Colormagic an-
tennas a re recommend-
ed and approved for all
Philco TV Color and
black and white install-
ations.

Write now for free four page
color brochure
which describes
the entire Color- JD?...

magic series of  fi!-4
antennas.

CADIVIIVIENDED 5%,

PH I LCO

COLOR &
BLACK WHITE

TV INSTALLATION

GC
ELECTRONICS

cla>

4s,

C ELECTRONICS
400 South Wyman Street Rockford, Illinois

Dept: BW

- - - for more details circle 45 on post card
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NEW PRODUCTS

rainbow color pattern can also be
selected to supplement keyed color
bar tests. Color gun killer switches
allow service technicians to actuate
any combination of color guns.
Variable dot pattern of 54 or 144
dots can be selected for dc or static
convergence. Variable crosshatch
pattern of 6 or 16 horizontal bars
and 9 vertical bars can be selected
for dynamic convergence, overscan
and linearity adjustments. Dynamic
vertical convergence controls can be
adjusted with 6 or 18 variable hori-
zontal bars. Dynamic horizontal
convergence controls can be adjust-
ed by using 9 vertical bars. Gray
raster can also be selected. Two
clip -on antenna leads hook the unit
up to the TV set. It is factory
adjusted to Channel 3 and can be
tuned to Channels 2 or 4. $149.50.
Seco.

TRANSMISSION LINE 207
An all channel television trans-

mission cable is introduced. The
cable, known as DURAFOAM, is

a flat VHF/UHF lead wire. The
manufacturer claims that laboratory
and field tests show that the cable
has low loss under both wet and
dry conditions. The cable is avail-
able in 1000 and 500 ft spools,
and 50, 75 and 100 ft coils with
factory installed terminals on one
end. Columbia Wire.

COMMUNICATIONS RECEIVER 208
The model HQ145AX receiver

is said to offer a choice of 11
crystal controlled channels select-
able from the front panel for any
frequency in the receiver's tuning
range of 540 kc to 30.0 Mc. Gen-
eral specifications are: 540 kc to
30 Mc tuning in four bands; cali-
brated electrical bandspread on 80,

40, 20, 15, and 10 meter amateur
bands; dual conversion above 10.0
Mc; six position crystal filter plus
adjustable slot filter with up to 60
db attenuation; adjustable BFO for
SSB and CW. A 1 tow sensitivity
gives 10:1 S/N ratio, the manu-
facturer says. Hammarlund.

BASE STATION ANTENNAS 209
A series of colinear gain omni-

directional base station antennas for
commercial two-way services in the

150 and 450 Mc ranges is an-
nounced. The array consists of half -
wave dipole radiators fed in -phase
with RG-8AU cabling harness.
Available in high and medium gain
models for both 150 and 450 Mc
bands, with over-all lengths vary-
ing from 8 to 21 ft. Weights range
from 10 to 35 lb with power ratings
from 250 to 500 w, depending on
model. Mark Products.

MATV SYSTEM CONVERTERS 210
A solid state UHF to VHF con-

verter for master antenna TV sys-
tems has been introduced. Each
UC-3 is custom designed for a
specific conversion (UHF Channel
38 to VHF Channel 7, for ex-
ample). The unit has a 750 input
and two 7552 mixing outputs. The
built-in mixing network permits
mixing with other non -adjacent
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a

Basic for the
professional
service shop

tell more tubes per

multiple socket

SPEED plus

Gm* ACCURACY*
CREATES

MORE
PROFIT

customer I 16ve call-backs I l'atisfy more customers

B & K MODEL 700 DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER
with obsolescence protection

Everyday use by thousands of professional servicemen has proved its
speed . . . its accuracy . . . its efficiency.

You can quickly check all the tubes in the set, detect hard -to -locate
weak tubes that need replacement ... and sell more tubes. Provides
multiple -socket section to quick -check most of the TV and radio tube
types the true dynamic mutual conductance way*-plus simplified
switch section to check new tube types in Dyna-Quik emission circuit.
Also includes provision for future new sockets.

Makes test under set -operating conditions. Checks each section of multi -
section tubes separately. Checks for all shorts, grid emission, leakage,
and gas. Makes quick "life" test. Exclusive adjustable grid emission
test provides sensitivity to over 100 megohms. Insures your reputation.
Quickly pays for itself. Net, $179x5

See your B & K Distributor or Write for Catalog AP 21-T

NEW TUBE INFORMATION SERVICE
Keep your tube tester up-to-date.
Subscribe now to tube information
service, available every 3 months.

FEBRUARY 1965

*Makes test under
actual set -operating

conditions

TESTS All TV and Radio Tubes,
Old and New

TESTS Nuvistors and Novars

TESTS 10 -Pin Tubes

TESTS 12 -Pin Compactrons

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

B & K MANUFACTURING CO.
DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE.  CH ICAGO, ILL. 60E03

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 123 Grand St., New York 13, U.S.A.

- - - for more details circle 17 on post card
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NEW PRODUCTS

:atitmos

VHF channels, without requiring
additional equipment. Blonder -
Tongue.

FM ANTENNAS 211
Three FM antennas have been

added to this manufacturer's line.

Multi -path distortion is the most
common obstacle to good FM re-
ception. According to the manu-
facturer these antennas, known as
FM Paralogs, are highly directional.
They increase pickup of the direct
signals, while rejecting unwanted re-
flections. Jerrold.

ANTENNA BOOSTER 212
A high -gain, low noise VHF/

UHF antenna booster is announced.
Called "Genie -Color Booster," the

device combines an insertion gain
of from 10 to 12 db, with a noise
factor as low as 4 to 6 db, the
manufacturer claims. The booster
comprises a transistorized amplifier

HI

The Golden Dart is the world's finest outdoor UHF antenna. It uses the Periodic design
principle to deliver peak performance on all channels. For the finest indoor UHF
antenna, use the Blonder -Tongue Golden Arrow. Blonder -Tongue, Newark, N.J. 07102

nearly everybody uses the Blonder -Tongue UHF Golden Dart

with universal mounting for any
antenna boom or mast, or for wall
or window frame installation. It is
energized by a remote power supply
unit which also functions as a two
set coupler. Alliance.

COLOR GENERATOR 213
A transistorized color generator

which produces instant, service -
ready standard color bars, cross-

hatch, white dots and individual
vertical and horizontal bars is an-
nounced. It has color gun inter-
rupters on front panel, an unmodu-
lated video for chroma circuit
trouble isolation and unmodulated
sync pulses, the announcement said.
Sencore.

UHF ANTENNA 214
It is said that an adjustable

band -span antenna provides high
gain, broad -band UHF reception.

The "Sawtooth" shaped antenna can
be set and adjusted for peak gain
in a given section of the band, ac-
cording to the manufacturer. Chan-
nel Master.

EXTENSION CORD 215
An extension cord -timer shuts off

anything electrical at a pre -selected
- - - for more details circle 19 on post card
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time. One, two or three devices can
be selected for control. Timing ex-
tends from 1 minute to 4 hours.
When the time is up, the switch
will automatically shut everything
off, the report said. A six-foot cord
is rated at 10 amp 125 vac. Price
$6.95 plus postage. Value Village.

FREQUENCY STANDARD 216
The model S-2702 oscillator fre-

quency standard for 100 kc and
nearby frequencies is announced.

Its output is a sine wave, 1 v rms
minimum into a 1000 SI load. In-
ternal impedance is approximately
70051 and harmonic distortion is
less than 10%, the announcement
says. The unit dimensions are 1.88
x 1.44 x 4.33 in. and uses octal plug
mounting. Reeves -Hoffman.

INSTRUMENT KNOBS 217
A line of instrument knobs is

announced. Seven basic types in-
cluding round, bar and pointer

versions are available in small and
medium sizes. Combinations are

FEBRUARY 1965

Subscribe to
New

Picture Tube
Information

Service

used to make up four additional
concentric arrangements. The knobs
are usable in both industrial and
military applications. All knobs
have metal inserts, a set of two
mounting screws, and bodies are
high impact plastic, according to
information furnished by the maker,
North Atlantic Industries.

VOLTAGE CALIBRATOR 218
A new series of solid state ac

voltage calibrators is announced.
The voltage ranges are from 1 my

to 1000 v and frequencies from 60
cps to 5 kc. Accuracy of 0.25% of
dial setting for a period of six
months is reported by the manu-
facturer. Holt.

SILICONE RUBBER 219
A precatalyzed RTV silicone

rubber in liquid form is announced.
The material, RTV-112, is designed
for production line application, es-
pecially in the electrical and elec-
tronics field. It is available in three
and twelve oz collapsible aluminum

ARTIFICIAL

RESPIRATION

FOR CRT'S
CREATES MORE PROFIT FOR YOU !-
Easy, professional way to check and correct B&W and Color Picture Tubes

TESTS AND REJUVENATES

 all picture tubes at correct
filament voltage from 1 to
12 volts.

 all Hi G-2 and Lo G-2 picture
tubes, including tubes that
require as low a G-2 voltage
as 30 volts.

 110° tubes and the new 19"
and 23" tubes.

 color picture tubes, including
the new 90° 23" 23EGP22.
Checks and corrects each
gun of color tube separately.

ALL -IN -ONE B&K CRT 445
THE INDUSTRY'S STANDARD
Most Widely Used Today
by Professional Servicemen

SAVES CUSTOMERS-ADDS SERVICE INCOME-MAKES NEW TUBE SALES EASIER

Does the job in a few minutes right in the home without
removing tube from TV set.
Gives new life to weak or inoperative tubes. Checks for leakage,
shorts, open circuits and emission. Removes inter -element shorts
and leakage. Repairs open circuits and low emission. Restores
emission and brightness. Life Test checks gas content and
predicts remaining useful life of picture tube.
Quickly pays for itself. Net, $7495

See Your B&K Distributor for Demonstration, or Write for Catalog AP21-T

B & K MANUFACTURING CO.
DIVISION OF DYNASCAN CORPORATION
ISM W. BELLE PLAINE AVE. CHICAGO, ILL.80813

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 123 Grand St., New York 13. U.S.A.

- - - for more details circle 18 on post card
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NEW
UHF FIELD
STRENGTH

METER

ADAPTOR

Why Shelve your present VHF Meter
when you can Economically move up
to the UHF Field with the new
SADELCO UA-1 UHF ADAPTOR.
The UA-1 is a low noise, highly accurate UHF
Receiver, individually calibrated for field
strength measurements. Completely self-con-
tained with its own regulated battery supply.

WILL WORK WITH ANY VHF METER.

Accuracy.... plus or minus 2 DB
Input 75 ohm  UHF Channels 14-83
Output .. 75 ohm  60 megacycles or

Channels 2-3
Semiconductors ... 3 transistors ;2 diodes

SPECIAL FEATURES
 Weighs only 18 ozs.  Tunable plug-
in probing antenna  UHF 300 to 75
ohm matching transformer  Holding
Bar for quick snap on facility Built
in Battery Meter.

Price $120.00 net

PROVEN

A CHAMPION at only 31/2 lbs.
THE SADELCO MODEL FS -2

The World's Only Truly Compact
(81/4" x 41/2" x 3") Precision TV -FM
Field Strength Meter IDEAL FOR:
Field Surveys  Antenna Checking
 Gain Measurements Accurately
Calibrated in microvolts and DBs.
RANGE: Band 1 - Channel 2 to 6 plus FM

Band 2 - Channel 7 to 13
Band 3 - UHF Adaptor position

The Model FS -2 has a high accuracy of
plus or minus 1.75 DB and compares
favorably with meters costing over
$2000.

A Professional instrument$295.00 net
complete with carrying case and batteries

UHF Adaptor Shown
Mounted on Sadelco Field
Strength Meter.
(Can also be used as a
Remote Signal Probe).

Jobber Inquiries Invited

rc1
SADELCO

Inquire about our
Trial offer.
Write to:
SADELCO, INC.
601 W. 26th St.
N. Y., N. Y. 10001
212 WA 9-2528

- - for more details circle 27 on posf card

NEW PRODUCTS

tubes, in six oz polyethylene car-
tridges for dispensing from caulking
guns and also in bulk containers.
G -E.

OPTICAL PYROMETER 220
An automatic optical pyrometer

is designed for high temperature re-
search and engineering work. It
covers the entire incandescent tem-
perature range with high accuracy
and relative freedom from emissiv-
ity error the maker says. High opti-
cal resolution permits measurements
of objects as small as 0.013 in. One
output is provided for recorders and
a second ultrafast output (100
msec) is provided for scopes. Ircon.

ELECTRICAL TAPE 221
An electrical tape designed for

outside cold weather applications as
well as warm weather and indoor
use, is announced. The tape con-
forms to MIL -I -7798A. It has a

dielectric strength of 10,000 volts
and insulation resistance of more
than 100,000 M S2. IRC.

CURRENT LIMITERS 222
A solid state current limiter,

offering protection for semi -con-

ductor devices is introduced. Cold
resistance of the device is 0.022
to 13.5 C2 and 10,000 M t2 (nomi-
nal) after firing. The unit measures
0.250 x 0.250 x 0.125 in. and is
said to be rated at 1/16 to 5 amp.
Electra.

HAIR FILAMENT BRUSH 223
A new cleaning brush designed

for the telecommunication, tele-
phone and electronic industries is

announced. The brush can be
for cleaning rotary -type selector
switches, dial banks, selectors, ter-
minals, connectors and other deli-
cate electro - mechanical compo-
nents. The diameter of the face is
3 in. and the over-all length is 8 in.
Jonard.

used

RELAY CLEANER 224
A solution for cleaning station

selectors, relays, contacts in switch-
boards, automatic pinball or bowl-
ing machines, rocket and satellite
circuitry is announced. Available in
a 6 oz pressurized can, the cleaner
can be used as a degreaser and
general solvent for cleaning gummy
deposits from electrical and elec-
tronic equipment. GC Electronics.

MOVING?
Be sure to let us know your
new address. Please enclose
a complete address label
from one of your recent
issues.
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aerial view: do-it-yourself style

He's going to need a real antenna. So he'll be looking in the Yellow Pages.
The chances are 9 in 10 he'll then take action. Will he see your ad?

When his wife sees his creation, this
man will be joining the 21 million
people who turn to the radio, televi-
sion, and high fidelity headings of
the Yellow Pages every year.
(That's 33% of the entire market!)

When he does look in the Yellow
Pages, chances are 9 in 10 he'll either
call, write, or visit. (Every 100 ref-
erences to the radio, television, and

high fidelity headings of the Yellow
Pages bring 93 calls, letters, or
visits!)

That's action! With Yellow Pages
ads you can expect that kind of ac-
tion . .. a recent extensive national
usage study - consisting of over
19,000 interviews-proved it.

Call your Yellow Pages man. He'll
show you what the study learned

about your business. And he'll be
glad to help you plan your own
Yellow Pages program. You'll find
him in the Yellow Pages under
"Advertising-Directory & Guide."

Advertise for action... Yellow Pages

FEBRUARY 1965
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Communications, mobile radio...

A First Class
FCC License
...or Your Money Back!

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

Our training programs will quickly prepare you for
a First -Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC examination after completing your course,
you will get a full refund of all tuition payments. You
get an FCC License . . . or your money back!

You owe it to yourself, your family, your future to get
the complete details on our "proven effective" Cleve-
land Institute home study. Just send the coupon below
TODAY. There's no obligation. Cleveland Institute of
Electronics, 1776 E. 17th St., Cleveland, Ohio 44114.

Mail Coupon TODAY For FREE Catalog
Cleveland Institute of
1776 E. 17th St., Dept. ET -15
Cleveland, Ohio 44114

Please send FREE Career Informa-
tion prepared to help me get ahead in
Electronics, without further obligation.

CHECK AREA OF MOST
INTEREST-

Electronics Technology
 Industrial Electronics
 Broadcast Engineering

Your present occupation

Name

Address

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

Electronics

How to Succeed
in Electronics

 First Class FCC License
 Electronic Communications
 Advanced Engineering

( please print)

L

Age

County

NEW PRODUCTS

OUTLET BOXES

226
A line of five UHF antennas is

announced. Featuring cylindrical
parabolic reflectors, these antennas
are called "Paracyls" and have a
large vertical reception area, the
maker says. The antenna has an
extended resonance dipole driver
which is said to be effective across
the entire UHF band. Mounts are
"cycolac" insulated and aluminum
alloy tubing insures a rigid struc-

ture and a protective conducting coating prevents cor-
rosion, as stated in the announcement by the manu-
facturer. Jerrold.

225
Electrical

outlet boxes de-
signed to pro-
vide fast and
safe power dis-
tribution for
laboratories and
shops are intro-
duced. The
model 602 se-
ries provides five

"U" ground outlets and either a six or 15 ft neoprene
cord set. An all -steel case is finished in silver gray tex-
tured hammertone. Also available are three related
master power controls utilizing the same case. The 603
has four "U" ground outlets and a fuse or push -to -reset
circuit breaker; the 605 has three outlets, pilot light,
ON/OFF switch, and fuse or circuit breaker; while
the 606 contains two sets of switches, pilot lights and
outlets, plus either the fuse or circuit breaker. All
are equipped with either the six or 15 ft neoprene
cord -set. All units are rated at 15 amp, 130 v con-
tinuous duty. Waber.

UHF ANTENNAS

TRANSCEIVER TESTER

power output, relative field

227
An in -circuit

transceiver test
instrument for
two-way service
technicians per-
mits normal an-
tenna connec-
tions during
tests, it is said.
Testing facilities
include meas-
urement of RF

strength, standing wave

78 ELECTRONIC TECHNICIAN



SYLVANIA
ILICTRONIC

xi wac

SYLVANIA
ELECTRONIC TUBE

YOUR SYLVANIA DISTRIBUTOR HAS A

COMPI. TF
NVFNTORY

From his full -line inventory of Sylvania industrial and
commercial tube types, you get immediate off -the -
shelf delivery. Electronic tubes for every application.
Same -day service, wherever possible.

These are rugged, long -life electronic tubes,

proven by outstanding performance and character-
istics over long periods of testing and in actual use.

Call your Authorized Sylvania Distributor.
Electronic Tube Division, Sylvania Electronic

Components Group.

SYLVANIA
SUBSIDIARY OF

GENERALTELEPHONE & ELECTRONICS GTE
NEW CAPABILITIES IN: ELECTRONIC TUBES  SEMICONDUCTORS  MICROWAVE DEVICES  SPECIAL COMPONENTS  DISPLAY DEVICES
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Me ... ? Rebuild Color Tubes ? ? ?
7P4 Zoe

Windsor Equipment
Handles Color & Bond-
ed -Face As Well As
Black -and -White Tubes.

Sex Weit?
Rebuilding with Wind-

sor is a QUALITY
PROCESS . . . and

PROFITABLE ! ! !

Rebuild Color Tubes for
a Cost of $11.75 each
...You Sell them for???

Windsor Equipment
pays for itself in a few

months.

Financing Available
Free Training at our

Plant

Write for our Booklet "The Open Door to TV Profits"

WINDSOR ELECTRONICS, INC.
Equipment Division

999 N. Main St., Glen Ellyn, Illinois

- - - for more details circle 53 on post card

New stick -on wiring system
eliminates mechanical fasteners
New "Scotchflex" Brand Flat Cable System lets
you install low -voltage hookups anywhere in
seconds. Applies like tape to tile, concrete, brick,
paneling, any surface. No stripping necessary
. . . sharp "U" shaped prongs in the connectors
pierce the insulation and establish firm contact
with each of the round wire conductors. "Scotch -
flex" Cable saves installation time and provides
better looking wiring on intercoms, call systems,
hi-fi, and other low voltage systems. For details,
write: 3M Co., St. Paul, Minn. 55119.

Electrical Products Division aan.IYJ
"SCOTCHFLEX" IS A TRADEMARK OF 3M CO,

228
A dual horn

driver trumpet
comprised of
two horn sec-
tions forming
one rectangular
shaped bell
with each sec-
tion being driven
by its individual
driver is an-
nounced. This
departure from

conventional horns combines the outstanding disper-
sion characteristics of a rectangular horn with the
power producing advantages gained in using two driv-
ers, the manufacturer says. LTV University.

NEW PRODUCTS

ratio, percent modulation and relative crystal activity.
The device generates a crystal controlled RF signal,
modulated audio and 1 kc audio signal. A 9-v bat-
tery and 30 -in. telescoping antenna is included. La-
fayette.

DUAL HORN

COMMUNICATIONS KIT 229
Designed to provide instant two-way radio communi-

cations, a self-contained communications kit has been in-
troduced. Each kit contains two hand-held transceivers

with recharge-
able nickel -cad-
mium batteries,
leather carrying
case and flexible,
11 in. fiberglass
antennas, plus
two extra re-
chargeable bat-
teries. The trans-
ceivers are FCC
type accepted
for the 25 to 50
Mc range in the
Public Safety,
Industrial or
Land Transpor-

tation radio services. Although self-sufficient in hand-
held applications, the kit can also be used along with
an existing system for communicating with mobile or
base station units. An accessory mobile clamp -on an-
tenna and antenna adapter also permits the unit to be
used in a mobile installation. It was said that the set
had been approved by the U. S. Department of the
Interior, Bureau of Mines as safe for operation in
hazardous areas where explosive gases are present. E.
F. Johnson.

- - - for more details circle 37 on post card
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The VHF -FM antenna

that challenges a comp

VL-10 (Illustrated)
9 driven elements
1 parasitic element
List price $34.95

VHF -FM ANTE NA
Finco's Color Ve-Log challenges all competition on color or black and white reception

and stands behind this challenge with a "Guarantee of Supremacy". The swept ele-

ment design assures the finest in brilliant color and sharply defined black and white

television reception - as well as superb FM monaural and stereo quality. FINCO pre-

cision -engineered features make these advanced -design antennas indispensable to

good home sight -and -sound systems. And, of course, they carry the famous uncon-

ditional guarantee from the leading manufacturer in the field - FINCO. Promote the

Color Ve-Log Antennas with pride, sell them with confidence, and profit handsomely.

Featuring Finco's Exclusive Gold Corodizing

VL- 5
5 element VHF -FM
5 driven elements
List price $16.95

VL-7
7 element VHF -FM
7 driven elements
List price $23.95

15 element VHF -FM
9 driven elements
6 parasitic elements
List price $46.95

VL-18
18 element VHF -FM
9 driven elements
9 parasitic elements
List price $54.50

The FINNEY Company  34 W. Interstate Street  Bedford, Ohio
Write for color brochure #20-307, Dept. 110

FEBRUARY 1965
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KIT or ASSEMBLED!

-
Either Way, These HEATH Instruments

Are Your Best Buy!
Heathkit IM -21 Laboratory AC VTVM!
 10 voltage ranges -0.01 to 300 volts RMS full scale  ±2 db,
10 cps to 1 mc 10 megohm input impedance for high
accuracy  Calibrated DB scale  VU -type ballistic damping
of meter movement.
Kit IM -21, 5 lbs.. . .$33.95 Assembled IMW-21. $52.95
Heathkit IM -11 VTVM World's Largest Selling VTVM!
 7 AC (RMS & Peak to Peak), 7 DC, 7 Ohms ranges  Wide
frequency response ±1 db, 25 cps to 1 mc  Easy -to -read
41/2" 200 UA meter  1% precision resistors  Single
Ohms/DC probe with switch.
Kit IM -11, 5 lbs.. . .$24.95 Assembled IMW-11 . .$39.95
Heathkit IM -13 "Service Bench" VTVM!
 7 AC, 7 DC, 7 Ohms ranges  Separate 1.5 & 5 v. AC scales
 ± 1 db, 25 cps to 1 mc  Large 6" 200 UA meter  Tilts to
any angle  1% precision resistors  Single AC/Ohms/DC
probe with switch  Mounts anywhere.
Kit IM -13, 7 lbs... .$32.95 Assembled IMW-13. $49.95
Heathkit Variable -Voltage Regulated Power Supply!
 Ideal for design & development  B Bias & Filament
voltages  DC output variable 0-400 volts, 125 ma max.  Out-
put varies less than 1%, no load to full load  Ripple less than
10 my  Voltage & Current Panel Meters.
Kit IP-32, 16 lbs.. . .$56.95 Assembled IPW-32 $84.95
Heathkit "Extra -Duty" Wide Band 5" Oscilloscope!
 Professional styling & features  5 MC bandwidth, ideal for
color servicing  Rise time 8 microseconds or less  Sweep
range 10 cps to 500 kc plus 2 switched preset frequencies
 Push-pull vertical & horizontal output.
Kit 10-12, 24 lbs... .$76.95 Assembled 10W-12.. . .$126.95

FREE CATALOG
Fully describes these and over 200 other different
and exciting Heathkits at savings of 50% or more!
Fill out the coupon below and send for your FREE
copy today!

HEATH COMPANY, Dept. 24-2
Benton Harbor, Mich. 49023

12 Please send my free 1965 Heathkit Catalog.
o Enclosed is $ , plus postage. Please send model(s)

Name

Address

City

L

82

(Please Print)

State Zip
TE-132
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NEW PRODUCTS
04"?.400.?"

VOLTAGE STABILIZER 230
A line of constant voltage stabilizers incorporates

the latest in core techniques and improved insulation
materials, it is claimed. The ferroresonant transformer
employs a capacitor terminated control winding on the
secondary portion of the core which induces flux satur-
ation confined by a magnetic shunt to the secondary

4

.001000.'

  4, 4 8::   *VOW:    _ )  
portion of the core. The manufacturer indicates that
the stabilizers have a semi -square wave output, which
it is contended, lends itself to more effective filtering,
with less ripple, when used as a regulated supply source
to solid state rectifiers for a direct current power sup-
ply. Available in ratings from 30 VA through 5000
VA; all standard input voltage ranges with stabilized
outputs of 120, 240, 480 v. Acme.

. . . SERVICING TOPSIDE
Continued from page 51
can be sealed up again with a hot soldering iron. Be
careful not to burn holes in the plastic so moisture
can enter. Drill out the rivet in metal units and re-
assemble with a small machine screw, lock -washer and
nut.
Special Boosters

Since the TV field is now UHF conscious, a few
UHF topside boosters are now on the market. These
units are generally transistorized. A UHF unit is shown
in Fig. 8. When trouble develops in these units - de-
fective transistors or tuned cavities - it is best to send
them back to the factory for repair.

Before the topside booster is to be taken back
to the owner and installed, check the unit on a TV
receiver. Find a weak UHF TV signal and see if the
booster amplifies it. Bypass the booster with another
lead-in wire and compare the amplified signal with
the direct signal. Of course, if there's man-made in-
terference, this interference will be amplified in the
picture. It is wise to place the topside booster above
the noisy area and amplify the TV signal for a high-
er signal-to-noise ratio.

When the booster is being installed on the mast,
check the TV antenna. Be sure there are no loose ele-
ments. Check the lead-in for bad spots. If the lead-in
is over five years old, replace it. Be sure the antenna
mast is grounded. Inspect the guy wires and tighten
the tumbuckles, if necessary, while on the roof.

Continued on page 99
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Time and labor saving
Rider Books

Now available from
ELECTRONIC
TECHNICIAN

Magazine 1

HOW TO LOCATE AND ELIMINATE RADIO

AND TV INTERFERENCE

by Fred D. Rowe

This completely revised and up-to-date book
contains the latest techniques for locating and
eliminating radio and TV interference. The lat-
est electronic components are discussed at

length, and their applications analyzed. Ex-

tremely practical in its approach, this book
tells you what to look for, what to do and
how to do it. 168 pages, illustrated, paper-
$2.90.

REPAIRING TRANSISTOR RADIOS

by Sol Libes

.Presents methods for the repair of transistor
radios. Includes basic transistor theory transis-
torized circuitry, design and superheterodyne
radio receiver principles. Cover step-by-step
OrricedUres, trouble check points, charts, test
equipment and tools. 159 pages, illustrated,
paper-$3.50.

HOW TO SERVICE TAPE RECORDERS

by C. A. Tuthill

Gives You complete information on tape re-

corder epairs. Contains lucid discussion on the
rinciples of magnetic recording, tape

g, mechanisms, circuitry and trouble -
procedures. Explains the tape recorder

basic
recordi
shootin
and its operations with many fine illustrations.
160 pages, illustrated, paper-$2.90.

ADVANCED SERVICING TECHNIQUES, 2nd Edition
Vol. 1 by Paul B. Zbar and Peter W. Orne
Vol. 2 by Orville Neeley, Lawrence Massaro, Robert S. Harris,

Murray Rosenthal and William P. Kist

Prepared under the sponsorship of the Electronic Industries Asso-
ciation. Volume 1 covers color and black -and -white TV and gives you
all the latest industry approved trouble -shooting methods that lead
you right to the source of the trouble.

The second volume includes up-to-the-minute information on mainte-
nance, repair and troubleshooting procedures for the latest home
audio and intercom equipment.

Every chapter is completely illustrated with charts, graphs, schematics,
photographs and several full color forms to speed up and simplify all
your repair work. Now in its second big edition, ADVANCED SERVICING
TECHNIQUES, Vol. 1 and 2 brings you right abreast of the latest devel-
opments in the electronic servicing field. 476 pages, 700 illustrations,
$14.20. By individual volumes: Vol. 1, $8.25-Vol. 2, $5.95.

ITS EASY TO USE

ELECTRONIC TEST EQUIPMENT

by Larry Klein and Ken Gilmore

Various techniques for using electrical and

electronic test instruments are completely
explained in this up-to-date book. An extremely
wide range of test instruments are covered,
from very simple VOM to the distortion ana-
lyzer and oscilloscope.

More than 100 illustrations provide a full
grasp of the test instruments and their vari-
ous applications. 192 pages, illustrated, pa-

per-$4.00.

MODERN ELECTRONIC VOLTMETERS

by Sol D. Prensky

This text will provide a thorough understand-
ing of modern electronic voltmeters. It first
reviews fundamental principles of the basic
instrument, then covers the well -established,
service VTVM and transistor voltmeter test
procedures. The author also investigates, in

detail, the more advanced voltmeters used in
shop, industrial and scientific work. Many
examples of testing are covered for radio and
television applications and industrial elec-
tronic systems. 224 pages, 51/2 x 81/2, illus-
trated-$4.95.

10 -DAY Free Book Approval
Gentlemen: NO POSTAGE NEEDED
Please send me the following books for free examination. At the end of 10 days,
I will either remit payment plus postage, or return the books without further
obligation.

1

2

3

Name
(Please Print)

Address

City State lip Code

El Check here and save. Enclose payment with order and the publisher pays post-
age. Same return privilege guaranteed. 623



BASIC TELEVISION

by Alexander Schure

Presents the basic theory, operation and cir-
cuitry and black and white television in a

clear, thorough and accurate 5 -volume "picture
book" course. Individual volumes completely
cover the transmitter, organization of the TV
receiver and receiver circuit explanations. The
text is supported by more than 500 informative
illustrations that help you to visualize each
individual concept. 5 volumes, 664 pages,
illustrated, paper-$11.25, cloth-$12.75.

PLANNING AND INSTALLING
MASTER ANTENNA TV SYSTEMS
by Lon Cantor

Fully and clearly explains economic and tech-
nical considerations involved in setting up

master antenna systems. Discusses systems for
home, repair shop, showroom, as well as hotels,
high rise apartment buildings and even entire
communities. Gives you all the information you
need to sell and install even the biggest master
antenna system. 127 pages, illustrated, paper-
$3.95.

BASIC RADIO REPAIR
by Marvin Tepper

A sensible, up-to-date approach to servicing
both receivers and transmitters. Beginning
with clear discussion of more than 20 test
instruments, the book then proceeds to clar-
ify the significant aspects of various compo-
nents. A general presentation of servicing
procedures is followed by the practical tech-
niques for repairing superheterodyne, portable,
automobile and FM receivers.

Transistor receivers are treated in four full
chapters. Later sections deal with the long
neglected area of transmitter servicing. 212
pages, illustrated, paper (2 vol. set)-$5.30,
c I oth-$5.95.

CLOSED CIRCUIT TV SYSTEM

PLANNING

by M. A. Mayers
Here is a complete report on the vitally im-
portant and rapidly expanding concept of
closed circuit TV, its utility and functioning.
Includes authoritative discussion system or-
ganization, planning space requirements, cost
of installation, manpower, applications and
every facet of operation. 264 pages, illustrated,
cloth-$10.00.

PRACTICAL OSCILLOSCOPE HANDBOOK
by Rufus Turner

This brand new, two -volume handbook, intro-
duces the oscilloscope and explains its appli-
cations-without using technical jargon-for
technicians, radio operators, servicemen and
hobbyists.

The first volume covers operation principles,
structure and characteristics of the instru-
ment. In addition, step-by-step instructions
explain general tests and measurements in

current, frequency, phase and specialized ap-
plications, such as receiver and transmitter
testing. Vol. II clearly explains specific tests
and measurements. The book avoids theory
wherever possible and uses simple diagrams
instead of detailed circuits. 240 pages, illus-
trated, paper-$5.90, cloth-$6.95.

MATHEMATICS FOR ELECTRONICS

AND ELECTRICITY

by National Radio Institute Staff

Beginning with a complete review of arith-
metic, the book progresses through algebra,
trigonometry, Boolean Algebra, and the binary
number system. It relates every topic to its
electronics applications such as finding re-
sistor tolerance with percentages, and solving
complex vector problems with trigonometry.

There are several other valuable sections
which help you to save time in setting up
equations, simplifying a -c and d -c circuit calcu-
lations, constructing and applying many types
of widely used graphs, etc. Example problems
throughout are worked out in detail. 256
pages, illustrated, paper-$3.95, cloth-$5.60.

HOW TO TROUBLESHOOT TV

SYNC CIRCUITS
by Ira Remer

A practical, valuable book which covers the
many variations in monochrome and color tele-
vision cync circuits and possible troubles that
might occur in them. Discusses fundamentals
of sync circuits, takeoff, clipping, limiting,
noise cancellation and time consultants. The
section on output circuits includes integration
and horizontal circuit signals. 128 pages, illus-
trated, paper-$2.90.

BUSINESS REPLY MAIL
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

FIRST (LASS
r,w11 N.. S

DULUTH MINNESOTA

postage will be paid by
John F. Rider Publisher, Inc.

c/o

OJIBWAY BUILDING,
DULUTH, MINNESOTA 55802
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HOW TO READ

SCHEMATIC

DIAGRAMS

by David Mark

Of particular use to beginners in the field of
electronics, this compact volume covers all
the essential symbols and abbreviations used
in schematic diagrams for electronics work.
Thoroughly practical in approach, it progresses
in easy -to -understand stages from individual
components right up to complete receivers
and similar equipment. All major components
and circuits are identified and explained, in-
cluding C -C and A -C circuits, electronic equip-
ment power supply circuits, and audio ampli-
fier circuits. Of special interest is the section
on interpreting complete schematics for radio
and tv circuits. 160 pages, 51/2 x 81/2, illus-
trated, paper-$3.50.

HOW TO USE GRID -DIP OSCILLATORS

by Rufus P. Turner

Deals with the construction and use of this
versatile instrument as well as its application
to all kinds of radio and television receivers.
Chapters include: Principles and Circuits; Grid -

Dip Adaptors; Resonant Circuit Measurement;
Capacitance Measurements; Inductance Trans-
mitter Applications; Antenna and Transmission -

Line Tests; Applications; Commercial Grid -Dip
Oscillators. 112 pages, illustrated, paper-
$2.50.

HOW TO SERVICE UHF TV
by Allan Lytel

Explains some of the peculiarities and special
characteristics of uhf, so that
will have no trouble with its trouble -shooting.
First, the book treats the general characteristics
of uhf signals and then discusses in detail essen-
tial equipment features, uhf tuner and converter
circuitry, special uhf channel strips and com-
pletely illustrated, step-by-step servicing pro-
cedures for different uhf tuners and converters.
127 pages, 51/2 x 81/2, illustrated, paper-$3.50.

METALLIC RECTIFIERS AND

CRYSTAL DIODES

by Theodore Conti

In comprehensive style, this book presents
basic information for understanding and apply-
ing these components with sure results. Dis-
cussion includes construction of metallic recti-
fiers and crystal diodes, their characteristics
and notation, basic design data, applications,
troubleshooting, repair and replacement. 164
pages, illustrated, paper-$3.50.

LASERS AND MASERS

by Stanley Leinwoll

In his new book, the author introduces a fasci-
nating area of technology. He clearly explains
what lasers and masers are, how they work, and
what they can be made to do in the future. Mr.
Leinwoll begins with the development of the
maser. Then he discusses the ruby, gas and
injection laser with applications to medicine,
biology, chemistry, weapons systems and com-
munications. The last chapter discusses the
various lasers that are commercially available,
as well as some of their component parts.
Includes information of do-it-yourself kits. 96
pages, illustrated, paper-$1.95.



NEW PRODUCTS

SERVICE CARTS 231

A heavy duty service cart is de-
signed for easy movement of tools,
equipment and finished goods from

one place to another. Available
with handy drawers which can be
locked and with an 18 x 30 in. or
24 x 36 in. tray size. Bay.

PLASTIC TWEEZERS 232
A glass -filled plastic tweezers

makes an ideal tool for TV -radio
technicians and all electronics

workers. It is noncorrosive and re-
sists acetone and alcohol, etc. De-
signed with flat or pointed tips.
Hagenlocher.

PORTABLE OSCILLOSCOPE 233
A portable oscilloscope for field

or laboratory applications is an-
nounced. The type 321 A is 53/4 x
83/4 x 16 in. and weighs 18 lb. It
operates from 4 to 41/2 hr on in-
ternal rechargeable batteries (re-
charging circuit), from any dc source
of 11.5 to 35 v, or from any com-
mon ac source, 50 to 800 cps, the
report states. Passband is dc to 6

Mc, and maximum calibrated sensi-
tivity is 10 my/ 3/4 in. div. A wide
range time base provides calibrated
sweep speeds to 0.5 /A sec/ div; a
X5 magnifier extends this sweep to
approximately 0.1p, sec div. Tek-
tronix.

ELECTRIC SCREWDRIVER 234
An electric screwdriver is de-

signed to drive number 4 through
number 12 slotted -head and Phil-
lips -head screws. A positive clutch
controls the tool's driving power.
The device uses a high 100-1 ratio
reduction gear to convert the motor's
power to a slow, driving force. The

tool's 3.0 amp motor is controlled
by a momentary ON/OFF switch,
located on the side of the housing.
A separate reversing switch on the

rear of the housing gives instant
control for screw removal and
driving screws and bolts with left-
hand threads. Weight is about 21/2
lb. Price $29.95. Portable Electric
Tools.

DOT BAR GENERATOR 235
A television dot bar generator

for producing selected patterns on
a TV CRT is announced. This gen-
erator provides patterning for TV
systems with scanning rates of 525
to 945 horizontal lines. An output

March 22-26, 1965

ELECTRICAL -ELECTRON ICS

Exhibit hours (4 days): Monday &
Thursday, 9:45 a.m.-9 p.m.; Tuesday
& Wednesday, 9:45 a.m.-6 p.m.

AN, Technical sessions (5 days) 10 a.m.-
N7 5 p.m. (Hilton, Tuesday to 10 p.m.)

80 subject -organized technical ses-
sions presenting 400 vital "break-
through" papers.

Over 1000 Exhibits using 140,000
running feet of display units in N.Y.
Coliseum & N.Y. Hilton.

Gala IEEE Banquet on Wednesday,
March 24, 1965 at 6:45 p.m. in
Grand Ballroom, N.Y. Hilton.

Registration: $2.00 IEEE Members,
$5.00 Non-members. High School
students admitted Thursday after-
noon only, $2.00 if accompanied by
an adult (not over 3 per adult).

NEW YORK COLISEUM and the NEW YORK HILTON
Buses every few minutes
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Be a wise owl!

How to
cut inventory,
increase profit

on picture
tubes!

S1ADMIRAL

ENSIGNS REPLACE

43 TUBE TYPES

Save space, save dollars! Re-
duce your basic tube inventory
to the 5 Admiral Ensigns. They
replace 43 different tube types.

Each Admiral Ensign picture
tube must pass rigid quality
controls for finest performance.

Call your Admiral Distrib-
utor now . . . start cutting in-
ventory cost; pocketing new
profits right away!

ENSIGN
1713.1P4

REPLACES

I7ATP4
17ATP4A
17AVP4

17AVP4A
17BUP4 17CLP4
17CBP4

ENSIGN
21AMP4A
REPLACES

21ACP4
21ACP4A
21AMP4

21AQP4
2IAQP4A 21BSP4
2ICUP4

21FLP4

ENSIGN
21ALP4
2IALP4A

2ICBP4A
REPLACES

21AN21ALP4BP4

21ANP4A

21ATP4
21ATP4A
21ATP4B
21BAP4
21BNP4
21BTP4

21CBP4B
21CMP4
21CVP4
21CWP4
2IDNP4
21CBP4

ENSIGN 24ADP4
24CP4A 24CP4

REPLACES 24QP4

24ATP4
24VP4 24XP4
24VP4A

ENSIGN
24AEP4

24DP4A
24YP4 24ZP4

REPLACES

24ANP4

Be wise ... standardize on

Admiral®
ENSIGN

REPLACEMENT PICTURE TUBES
Always Precision Crafted Quality

- - - for more details circle 10 on post card
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NEW PRODUCTS

selector switch provides either posi-
tive or negative polarity. Front
panel controls are also provided for

adjusting the thickness and number
of horizontal and vertical bars or
dots. The unit is designed for
checking TV system linearity and
is used with a linearity test pattern.
Cohu.

GAS WELDING TORCHES 236
A gas welding torch, available

as a self-contained miniature set or
as a larger capacity set, is an-

nounced. The miniature set uses
two small compressed gas cartridges
oxygen and LP gas) to produce
a welding flame of over 5000° F. It
is used for lightweight welding, braz-
ing and soldering. The larger set
consists of the miniature set, plus
large capacity oxygen and LP gas
tanks, valves, hoses and adapters.
Microflame.

HIGH POWER LASER 237
A CW semiconductor laser which

operates on household current is an-
nounced. The unit weighs 45 lb and
has its own closed cycle cooling sys-
tem. The RSL4 delivers an out-
put of up to one-half watt of con-
tinuous power at a wavelength of

8400 A in the infrared region. Op-
erating temperature of 30° K is
achieved with a closed -cycle cooler
driven by a 1/2 hp electric motor.
Ordinary tap water is employed in
the heat exchanger for the cooler.
Raytheon.

ADJUSTABLE TIMER 238
A timer with a time delay relay,

an adjustable dial and progress
pointer is introduced. The timer,
designated as series 5, has auto-
matic reset and is rated 20 amp at
115 or 230 vac. Times: 15, 30,
60 and 120 sec. Bristol.

TUNING FORK OSCILLATOR 239
A tuning fork oscillator for tim-

ing and control purposes in mili-
tary and industrial equipment is in -

FREQUENCY STANDARD

TYPE

CYCLES MIEN
WI NO.

ANNtioutt rum Products
MILOYA INVC IN (OWN., JNc. N e.

troduced. The output of type FS -
11 is a limited sine wave of 3 v
P -P min into 30k St. Standard in-
put voltage is 28 vdc with units of
lower input available. The unit is
in a flat can 11/2 x 11/2 x % in., with
a 6 pin termination for circuit board
applications. Operating temperature
is -5 to 85° C and it weighs 11/2 oz.
Bulova.
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...11 BOOK REVIEWS

ADVANCED SERVICING TECH-
NIQUES, Volume One. By Paul B.
Zbar and Peter W. Orne. Published
by John F. Rider Publisher, Inc. 298
pages, hard cover. $8.25.

This comprehensive book con-
tains well organized information on
TV troubleshooting methods and
procedures. An abundant amount
of theory is integrated with the
servicing material. The authors treat
the color set as a black and white
receiver to which specialized color
circuits have been added. The re-
ceiver is presented as a system of
related functional sections that must
be individually analyzed. Trouble
symptoms arising in each section
are presented with procedures for
finding the defects they represent.
Each section is fully illustrated with
representative circuit diagrams. The
color circuits are thoroughly ex-
plained with the aid of many il-
lustrations. A complete chapter is
devoted to transistorized TV sets.
Every segment of a TV receiver
including the tuner, video IF, video
amplifier, sweep circuits, sync por-
tion, sound and chroma channel is
fully explained. Test equipment
used in troubleshooting and align-
ing each section is also examined.
This book, ideally suited for both
the advanced student and the work-
ing technician, provides valuable in-
formation for understanding and
servicing color and B/W receivers.
It can be a very valuable addition
to any technical library.

HOW TO SERVICE UHF TV. By
Allan Lytel. Published by John F.
Rider Publisher, Inc. 127 pages,
soft cover. $3.50.

This book covers all phases of
UHF and provides technicians with
an adequate theoretical background
for doing practical UHF work.
General UHF signal characteristics
are covered in detail at the begin-
ning. Transmission lines, antennas,
converter and tuner circuits, tuner
strips and single -channel converters
are detailed. Tuner and converter
servicing take up two chapters.
Schematics, photos and drawings
are used liberally to clarify the text

FEBRUARY 1965

material. This book can prove help-
ful to those who work in UHF
telecasting areas.

A PROGRAMMED COURSE IN
BASIC ELECTRONICS. By the
staff of Electrical Technology De-
partment, New York Institute of
Technology. Published by McGraw-
Hill Book Company. 416 pages,
soft cover. $6.95.

This book is the second in a se-
ries of three volumes developed by

faculty members of the Electrical
Technology Department of New
York Institute of Technology. The
unique method of presenting infor-
mation - called "programmed"
learning - offers the student a logi-
cal method of study. The major
portion of the text is in the form of
questions about electronics. The
reader analyzes each question be-
fore answering. The answer is print-
ed before the start of the next
question. In describing, for exam-
ple, a certain circuit function the
text will pose questions in organ -

..4.11
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Fading dull picture tubes
bounce back pronto

with Perma-Power Briteners->8t-
Give new life, new brightness to aging picture tubes-
and watch your customer's confidence in you bounce
back, too, when you sell a $4.00 britener instead of a
$70.00 tube. (Then you're a cinch for the tube sale later.)

It's easy with Perma-Power's Tu-Brite. Handsomely
packaged for instant acceptance, color -coded by base
type for instant selection. The right voltage is assured.
With Tu-Brite, if the base is right, the boost is right.
Make sure you have all three models in stock.
Model C-202 for duodecal base CRT's.
Model C-212 for 110° button base CRT's.
Model C-222 for 110° shell base CRT's. Net $2.25 each.

Write for free Britener Selector Chart, your guide to the base
type of every picture tube now in the field.
YES! Perma-Power Brightens Color Sets, Too. Color-Brite
Model C-501, Net $5.85 each.

abide Met/ COMPANY

5740 North Tripp Avenue  Chicago, Illinois 60646
Phone: 539-7171 (Area Code 312)
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ized sequence enabling the reader
to understand every phase of the
operation. With the addition of
simplified diagrams, electronic the-
ory is astutely presented. Additional
theoretical information is supplied
in the form of panels, containing
descriptive text, scattered through-
out the book. These panels offer the
reader an explanation of some of
the more difficult theoretical ques-
tions. This book, in our opinion,
offers the new electronics student
an interesting approach to the sub-
ject. It is also must reading for TV
technicians who desire to brush up
on basic electronic circuitry.

RCA RECEIVING TUBE MAN-
UAL, RC -23. Published by Elec-
tronic Components and Devices,
Radio Corporation of America. 60
pages, soft cover. $1.25.

This edition of the receiving tube
manual has been expanded to 60
pages. The technical data section is
restricted to detailed coverage of ac-
tive RCA receiving tubes. Renewal
and discontinued types are com-
bined for easy reference in a 50 -

page tabular section. The applica-
tion guide for receiving tubes has
been revised to include 42 spe-
cific function classifications. In ad-
dition, data is provided for picture
tubes for monochrome and color
TV receivers, voltage -regulator and
voltage -reference tubes. Other fea-
tures include text chapters, circuits
section and resistance -coupled am-
plifier design charts.

-1
NEW LITERATURE

ENCODERS AND DECODERS 300
A group of four brochures con-

tain specifications and special fea-
tures for a line of selective signal-
ling devices. Reach.

CB CRYSTAL CHART 301
A four page booklet features a

crystal interchangeability chart for
CB equipment. The booklet also

lists the National CB Standard 10
Codes. Semitron.

HV CAPACITORS 302
A four page brochure gives de-

sign and rating information on a
line of high voltage capacitors.
Aerovox.

PANEL METERS 303
A 20 -page bulletin lists specifi-

cations and prices for over 1300
types of panel meters. Also in-
cludes information on shunts, cur-
rent transformers and multipliers.
Simpson.

MASTER TV SYSTEM 304
This 16 -page booklet describes

equipment used in a master antenna
system. Equipment described in-
cludes amplifiers, converters, sound
inserters, filters, traps, matching
transformers and mixers, plus a full
line of distribution equipment. The
material listed in this book can be
used for distribution systems in

great profits
r'

that's about the size of it

Microminiaturization has come to cartridge design
in the new Sonotone Micro -Ceramics Cartridge- a
king-sized profit -maker in a tiny case. This remark-
able new cartridge updates to 1965 performance al-
most any phonograph using a ceramic cartridge
produced within the past 20 years.

The Sonotone Micro -Ceramic Cartridge em-
bodies all the advantages of miniaturization and
light weight. Designed for low mass, lightweight
tonearms - it weighs less than 1 gram ( without
bracket). Superb stereo performance is assured by
- high compliance; ability to track at the low forces
required by today's modern record changers; excel -

audio productsSONOTONE

lent separation and a smooth, clean response over
the full audio range. To top it off, all Micro -Ceramic
cartridges are equipped with the virtually indestruct-
ible Sono -Flex() stylus. For ease of installation, three
different standard mounts are available.

Four Micro -Ceramic cartridges cover all of your
replacement needs; the "27T," a high capacitance
model for transistorized phonographs; the high com-
pliance "25T" for deluxe stereo units; the "26T" and
"28T" for replacement in a wide range of popularly
priced phonographs.

For comprehensive Cartridge Replacement
Guide, write:

Sonotone Corp., Electronic Applications Div., Elmsford, N. Y.

- - - for more details circle 48 on post card
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"It's there
in hours...and
costs you less...

that's why I always specify Greyhound Package Express !"
When you want something in a hurry ( as you so
often do) . . . specify Greyhound Package Express.
Your shipments go anywhere Greyhound goes ... on
regular Greyhound buses...via fast, frequent
Greyhound schedules. This means you can ship to
thousands of communities not reached by any other
form of public transportation. It means you can ship

* anytime-twenty-four hours a day, seven days a week,

week -ends and holidays. And it means your shipments
get there faster, because they get moving sooner! Save
time! Save money! Save trouble, too! Ship C.O.D.,
Collect, Prepaid or open a Greyhound Package
Express Charge Account.

For information on service, rates and routes, call
Greyhound or write today: Greyhound Package Ex-
press, Dept.53-B 140 S. Dearborn St., Chicago 3, Ill.

Save hours and minutes! Save dollars and cents!
For Example Buses Daily Running Time 20 lbs. 30 lbs. 40 lbs.*

BONN-
NEW YORK

20 5 hrs. 0 min. $2.00 $2.35 $2.60

LOS ANGELES
SAN FRANCISCO

28 9 hrs. 20 min. 2.10 2.45 2.80

PITTSBURGH -
CLEVELAND

13 2 hrs. 55 min. 1.80 2.05 2.40

IMDIANAPOLIS
CHICAGO

10 4 hrs. 15 min. 1.90 2.20 2.55

*Other low rates up to 100 lbs.

One of a series of messages depicting another growing service of The Greyhound Corporation.
- - - for more details circle 28 on post card
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IT'S RMS
FOR OUTDOOR & INDOOR

UHF ANTENNAS
OF ENGINEERED EXCELLENCE

OUTDOOR ANTENNAS...

BT-4-Four-bay model, solidly assembled
and wired. Engineered with outstanding
high gain and excellent front and back
ratio. ALL ALUMINUM Front with unitized
screen reflector. Has optimum line -match-
ing on all UHF Channels. Ideally suited
for best color and black -and -white recep-
tion. Considered the best by those who
know.

BT-2-Double-bay model. The same high
quality characteristics as above.
BT-1-Single-bay model, as above.

BS -1

M M-2

INDOOR ANTENNAS - Uniquely de-
signed to blend with current room decor
...requiring minimum space for a maxi-
mum of reception perfection.
UH-11-Two black "bow ties" set off by
attractive golden grid, both durably fin-
ished. Attaches to back of any TV set.
Clear, sharp reception assured.

BS -1 and MM-2-Two attractive units with
wide adaptability. Economically priced
to stimulate sales in both the new and
old UHF market. Ideal for promotional
type selling.

Dept. ET2

RSAf E2lECTRytiCSINC.
ieephone: (212) 7Yrone 2.6700
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hotels, motels, apartment houses,
schools, dealer showrooms and
homes. Jerrold.

CAPACITORS 305
This 28 -page handbook contains

physical and electrical characteris-
tics of molded and dipped mica
capacitors. Arco.

RELAY SPECIFICATIONS 306
Specifications and dimensions of

a line of relays are contained in
this 50 page catalog. Descriptions
of time -delay, plug-in, power, latch-
ing and snap action relays are in-
cluded. Magnecraft.

SHOP EQUIPMENT 307
A line of steel shop equipment

and shelving is described in a 36
page catalog. Bay.

VIBRATOR REPLACEMENTS 308
This eight page guide contains

a listing of vibrators used in two-
way communications equipment.
Listings are referenced to manu-
facturers name, and part number.
Cornell-Dubilier.

MOTORIZED WINCH 309
Bulletin describes features on a

motorized winch for crank -up an-
tenna towers. Rohn.

POWER TRANSISTORS 310
A six page guide contains a

selection chart and cross reference
guide for about 1000 power tran-
sistors. Motorola.

WIRE/CABLE/SWITCHES 311
Ordering information and tech-

nical data on wire, cable, switches
and electronic hardware are in-
cluded in a 32 page catalog. Da -
burn.

CAPACITORS 312
Electrical characteristics and

performance data for a line of
electrolytic capacitors especially
designed for use in transistorized
circuitry are contained in this six
page brochure. Mallory.

METROPOLITAN ANTENNA 313
This four page brochure con-

tains theoretical descriptions and
performance ratios of a metro-
politan VHF/FM antenna. Chan-
nel Master.

TIME DELAY RELAYS 314
Complete engineering specifica-

tions, wiring diagrams and oper-
ating characteristics of time delay
relays are included in a 12 page
catalog. Potter and Brumfeld.

CRYSTALS 315
A complete line of crystals for

various frequencies is described in
an eight page catalog. Texas Crys-
tals.

STEREO PHONOGRAPHS 316
An illustrated book introduces a

line of stereo Hi Fi phonographs.
The book contains 30 pages of
color illustrations which contribute
to its usefulness as a sales aid.
Sylvania.

MICROPHONES 317
A one page bulletin describes

both general and electrical specifi-
cations for a series of communica-
tion microphones. Euphonics.

ELECTRONIC COMPONENTS 318
A 22 page catalog covers a line

of electronic component parts for
replacement use. Oneida.

FM/STEREO ANTENNAS 319
An eight page brochure contains

gain charts, polar patterns and
technical descriptions of a line of
FM/Stereo antennas of the log
periodic design. The brochure also
lists a number of antenna acces-
sories. JFD.

CB MICROPHONE 320
This data sheet lists specifications
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New Quam Multi -
Tap Speakers in
5"x7", 6"x9", and

4"x10" sizes. Taps
for 10, 20, and

40 ohm
impedances.

IMAM

you can easily handle
any auto radio
speaker replacement
with Quam speakers and rear seat kits -
multi -taps and exact replacements -
Eight speaker sizes handle virtually any auto radio replacement-but size alone
is not enough. You need the right voice -coil impedance-and QUAM has it!
Choose multi -tapped models for stocking convenience; or, for specificapplications,
one of the 25 Quam exact replacements. (In addition, any Quam speaker may be
special -ordered with any voice -coil impedance for an extra $1.00 list. This service

is a QUAM exclusive.)
Write for your free copy of the Quam Auto Radio Speaker Replacement Guide,

which gives you complete replacement information on front and rear seat speakers
for auto radio models from 1955 to 1963.
QUAM-NICHOLS COMPANY, 234 EAST MARQUETTE ROAD, CHICAGO, ILLINOIS 60637
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COMPLETE TUNER

OVERHAUL

All -L MAKES - ONE PRICE

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

Simgly send us the defective tuner complete; in-
cludO tubes, shield cover and any damaged parts
with model number and complaint. Your tuner will
be opertly overhauled and returned promptly, per-
forronce restored, aligned to original standards
and warranted for 90 days.
UV :ombination tuner must be single chassis type;
dismantle tandem UHF and VHF tuners and send
in t e defective unit only.
Exact Replacements are available for tuners unfit
for overhaul. As low as ;12.95 exchange. (Re-
plac.3ments are new or rebuilt.)

CASTLE TV TUNER SERVICE, INC.
MAIN RANT: 5713 N. Western Ave., Chicago 45, III.

EAST: 41-92 Vernon Blvd., Long Island City 1, N. Y.
CAPADA: 136 Main Street, Toronto 13, Ont.

'Major Parts are additional in Canada
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NEW LITERATURE

and a frequency response curve for
a citizens band microphone. Ameri-
can Microphone.

ANTENNAS 320
This 16 -page brochure contains

comprehensive performance infor-
mation on a broad range of an-
tennas designed specifically for
military use and civilian emergen-
cies. Sylvania.

CERAMIC SPEAKER 321
This bulletin contains pictures,

product information and detailed
specifications on a coaxial type
speaker with a ceramic magnet.
Specifications on a series of com-
mercial type speakers are also in-
cluded. Oxford.

RESISTOR KIT 322
A kit containing two resistors,

a thermistor and a varistor, used

El The Golden Dart is the world's finest outdoor UHF antenna. It uses the Periodic design
principle to deliver peak performance on all channels. For the finest indoor UHF
antenna, use the Blonder -Tongue Golden Arrow. Blonder -Tongue, Newark, N.J. 07102

nearly everybody uses the Blonder -Tongue UHF Golden Dart
- - - for more details circle 19 on post card

in color TV sets is described in a
one page bulletin. Workman.

REPLACEMENT CARTRIDGES 323
A replacement chart cross-ref-

erences a line of six replacement
crystal cartridges with 146 popular
types.

CABLES 324
A 33 -page catalog describes and

illustrates a wide variety of power,
apparatus and control cable. Con-
tinental Wire.

WIREWOUND RESISTORS 325
A booklet gives complete elec-

trical and physical specifications of
a line of wirewound resistors. En-
gineering data and purchasing in-
formation are also included in the
catalog. Precision Resistor.

LEAK DETECTION 326
A number of interesting articles

on ultrasonic leak detection are con-
tained in this four -page bulletin.
Future issues of the monthly pub-
lication will include comments from
readers and descriptions of experi-
ences in the maintenance of pres-
surized cable systems. Deleon.

CB TRANSCEIVER 327
A brochure describes the Globe

President VIII, a citizens band
transceiver. GC Electronics.

MOBILE ANTENNAS 328
This 34 -page catalog contains

descriptions of a group of mobile
communications antennas for a
number of frequency ranges. An-
tenna Specialists.

CAPACITORS 329
Electrical characteristics of a line

of snap -in electrolytic capacitors
are described in this brochure.
Mallory.

CB TEST EQUIPMENT 330
This 12 -page brochure includes

basic specifications and prices on
frequency meters, signal generators
portable test sets, ac and dc volt-
meters, tone and pulse generators,
wattmeters and other equipment.
Motorola.
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Tips for Technicians
Mallory Distributor Products Company
P.O. Box 1558, Indianapolis, Ind. 46206
a division of P. R. Mallory & Co. Inc.

What you should know
about film resistors

Typical stability test data: 10,000 -hour load cycling
test. Average resistance change is less than 1%!

FEBRUARY 1965

If you've been looking inside some of the recent
model television sets, chances are that you've noticed
some unusual -looking resistors. Especially in the
sizes readily identifiable as under 10 watts. You'll
probably find them in spots where you're used to
seeing small wirewounds.

There's a good reason. These are metal oxide film
resistors. And the reason they're making such a hit
is that they have as good stability and life as wire-
wounds-but they cost only about half as much
in most values.

What's different about them ?

First, they're made differently. A thin layer of tin
oxide is evaporated onto a high quality ceramic rod,
at high temperatures. A spiral groove is then cut, by
a highly precise automatic machine, to produce a
resistance path with the desired ohmic value. Then
the end connections are applied and the whole works
gets a coating of silicone finish. You can get a lot
higher resistance values, size for size, than with
wirewounds, because you're not limited by the
problems of winding hair -thin wires. Top resistance
for the 4, 5 and 7 watt sizes is 120,000 ohms; for 2 and
3 watts, 56,000 ohms. Standard tolerance is 10%.

Second, they behave differently. Their stability is
really terrific. We've run them with on -off load
cycling for 10,000 hours and measured changes of
less than 1%. They'll take heavy brief overloads
without damage, aren't bothered by humidity or
vibration. And they're noninductive up to 250 mc.
The name to ask your Mallory Distributor for is the
MOL film resistor. He has them in 2, 3, 4, 5, and 7
watt ratings, in popular resistance values. And when
you need a higher wattage (up to 200 watts) ask him
for Mallory vitreous enamel resistors-you can't
beat them for cool operation and stable life.
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SATISFACTION Warranty
The Electronics Slide Rule with Self -
Training Course is available only from
Cleveland Institute of Electronics, and
is covered by CIE's exclusive "Satis-
facti
use

on Warranty". Order it now . . .

it for ten full days. Then, if you're
not completely satisfied, you may return
the Slide Rule with Self -Training Course
and CIE will refund full payment. Pat-
ented by U. S. Patent Office Number
3,120,342.

01

The Golden Dart is the world's finest outdoor UHF antenna. It uses the Periodic design
principle to deliver peak performance on all channels. For the finest indoor UHF
antenna, use the Blonder -Tongue Golden Arrow. Blonder -Tongue, Newark, N.J. 07102

nearly everybody uses the Blonder -Tongue UHF Golden Dart
- - - for more details circle 19 on post card

NOW...A NEW
ELECTRONICS

SLIDE RULE
with complete
instruction program
Here's a great new way to solve electronic
problems accurately, easily . . . a useful tool
for all kinds of radio -TV servicing including
CB, mobile and marine radio. The Cleveland
Institute Electronics Slide Rule is the only
rule designed specifically for the exacting
requirements of electronics computation. It
comes complete with an illustrated Self -
Training Course consisting of four lessons
. . . each with a short quiz you can send in
for grading and consultation by CIE's expert
instructors.

See for yourself. You will learn how to use
special scales to solve problems dealing with

ttrt tf itt itte
-40
-44
-4*

4444414441444444

reactance, resonance, inductance, AC and
DC circuitry, etc. And, as an added bonus,
you can use this high -quality rule for con-
ventional computation, too.

This all -metal Electronics Slide Rule is a
full 10" long and is made to our rigid speci-
fications by a leading manufacturer of
measuring instruments. Slide Rule, Self -
Training Course and handsome top -grain
leather carrying case . . . all yours for just
$14.95. Cleveland Institute of Electronics,
1776 E. 17th St., Dept. ET -101, Cleveland,
Ohio 44114.

SEND COUPON TODAY

Cleveland Institute of Electronics
1776 East 17th St., Dept. ET -101
Cleveland, Ohio 44114
0 Please send me your Electronics Slide Rule

with Self -Training Course and top -grain
leather carrying case. I'm enclosing $14.95.

0 Please send descriptive brochure only.

Name
( Please Printl

Address County

City State lip
, A leader in electronics training ... since 1934 ,

. . NOISE FIGURE
Continued from page 67

UHF TV tuner service). These rep-
resent good economical choices,
and are therefore the most com-
mon in daily usage. As the 10,000
micromho level is passed, prices
rapidly increase as do equipment
complications.

In general, a clean, straightfor-
ward approach will give the most
stable, lowest noise amplifier. With
special tubes which require large
amounts of heater power, draw re-
latively large plate currents, and
require special cooling considera-
tions, circuits become expensive to
fabricate and touchy to service. This
is the price one has to pay, present-
ly, for very low noise performance.

Any of the high gm tubes will
run quite hot compared to a similar
sized tube of low gm. This effect
is associated with the large amount
of electron emission necessary to
achieve high gm. Since these tubes
do run hot, their gm will deteriorate
rapidly if they are not cooled by
forced air and/or special sockets
and heat -dissipating shields. In the
case of one commercial converter
at 108 Mc it was found that the
W.E. 417A (5842) lost gm rather
badly in only a week, operating
in a field van environment. Re-
placing the tube shield with a I.E.-
R.C. T6-1001 shield base and an
I.E.R.0 T6-1015 shield extended
this life to several months.

The great majority of commer-
cial equipment uses a few tubes in
a handful of circuits. For reasons
probably more associated with tube
manufacturer's suggested circuits
than anything else, a given tube
will generally be used in only one
or two ways. There are many tales
about how such -and -such a tube
will not work in some circuit but
suffice it to say that the man who
developed the working circuit prob-
ably had similar feelings about his
favorite for a few days too. Typical
cases are the Hazeltine neutralized
6BQ7 cascode circuit and the
6CW4 coil -neutralized grounded
cathode circuit. These circuits work
to nearly their theoretical limits, but
this does not mean that these cir-
cuits are the only ones that will
work with the particular tubes. It
is likely, however, that you will
have a hard time improving on the
commonly -used combinations. III
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. . . LESSON IN COLOR

Continued from page 60

purity. If the degausser remains
energized, the screen will display a
pattern similar to one caused by
placing an operating degaussing
coil near a set. The symptom will
be an impure screen which in most
cases will be more noticeable on a
pure red screen than regular B/W
or color programs.

A symptom that will be found
most frequently in the thermal cut-
out system will be an impure screen
even though the thermal switch
opens. The probable cause will be
a bad thermal cutout which allows
the switch to open too soon leaving
the CRT magnetized.

The repair in both of the above
cases is obvious. Other symptoms
will also appear but the nature of
the circuitry makes the trouble par-
ticularly easy to find. For example,
impurity can be caused by one of
two things: Either the degaussing
network is not removing the mag-
netic field or the coil itself is caus-
ing the impurity. If the coil is caus-
ing the impurity, it can happen in
one of two ways: Either the coil
is remaining on too long or it is
being turned off too soon (or too
suddenly), leaving a magnetic field
on the tube.

What is actually happening can
be determined with the aid of a
portable degaussing coil. First, with
the set turned on, try to remove
the impurity with the degaussing
coil. If the impurity cannot be re-
moved, it can be assumed that the
degaussing coil is not being turned
off and is remagnetizing the tube.
As mentioned earlier, the effect of
this is much like trying to operate
the set with a regular degaussing coil
near it.

If this trouble is suspected, the
coil can be unplugged from the
power supply and results noted. On
the other hand, if the impurity is
removed by using the external de-
guassing coil, it can be assumed
that the coil is either not working
or a magnetic charge is being left
on the tube when the coil is turned
off.

Troubleshooting

The current graph shown (Page
59) can aid in clarifying explana-
tions.

U.S. PAT. No. 2727089

Seaadd-
Tadedarept4

a must for

UHF
and

COLOR

COMPLETELY INSULATES LEAD-IN WIRE FROM METAL
Available with all Standoff Insulators.

Also separately for use on any Standard Insulator.
Holds all types of UHF wire separately or
in combination with flat wire.

Write for full information.

PARKER METAL GOODS CO.
85 Prescott St., Worcester, Mass.
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Exact Replacement Coil Service

by Miller can help you 4 ways

WIDEST LINE of replacement coils in the industry - over

30,000 listings in catalog cross reference guide.

NATIONWIDE DISTRIBUTORS stock Miller replacement
coils on their shelves for immediate delivery to you.

SAME DAY SHIPMENT for virtually all orders received when

distributors are temporarily out of stock.

NON -CATALOGED REPLACEMENTS receive same fast
service. Just indicate model no., part no., chassis no.

J. W. MILLER COMPANY
5917 South Main Street Los Angeles, California 90003

See your local distributor for the full line of RF and IF coils, chokes, filters and transformers.

Continued on page 98
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BUSS
quick -acting Fuses

"Quick -Acting" fuses for protection of sensitive
instruments or delicate apparatus;-or normal
acting fuses for protection where circuit is not
subject to starting currents or surges.

Write for BUSS
Bulletin SFB

BUSSZNIKG. DIVISON, McGrdison Co., St. Louis, hto, 63107

the signals received by the antennas and feed them to
antenna cables running the length of the tunnel ceiling.
Leon R. Johnson, Chief Engineer for the bridge -tun-
nel, said that the new AM antenna will eliminate the
annoyance motorists feel when they drive into a tunnel
and their radios go dead.

New Antenna Plant
Antennacraft announces completion of a new man-

ufacturing plant on their four acre site near Burling-
ton, Iowa. The installation houses office facilities along
with machines and equipment for plastics molding and
aluminum tube rolling and one additional production
line.

Johnson Overseas Deal
E. F. Johnson Company of Waseca, Minnesota,

announced completion of export distributing arrange-
ments with Roburn Agencies, Inc. of New York. As
exclusive export distributors, Roburn will handle dis-
tribution of Johnson's communications, amateur ra-
dio, and selective paging equipment as well as its com-
ponent line.

Blonder -Tongue Plant
Blonder -Tongue Labs recently began manufac-

turing operations in its fourth Newark plant, it is
announced by Harry A. Gilbert, vice president and

!BUSS : the complete line of -ruses . ,

NEWS OF THE INDUSTRY

Admiral Fourth Quarter Sales
Fourth quarter sales in excess of $70 million by

Admiral Corporation surpassed 1963's $62.3 million
by a substantial margin and also topped the previous
sales record of $68.5 million established in the com-
parable quarter of 1952, Vincent Barreca, president,
announced. Consolidated sales for the 1964 fiscal year
exceeded $236 million compared with slightly more
than $26 million reported in 1963. Heavy distributors'
orders covering the first three months of 1965 indicate
that first quarter sales will be sharply higher than in
the same 1964 period, Mr. Barreca said.

Tunnel Radio Listening
The Chesapeake Bay Bridge -Tunnel became the

first travel facility where motorists can listen to their
car radio while driving through tunnels. Broadcast -
band radio reception was added to the existing two-
way shortwave system in the two mile -long tunnels.
The 17.5 mile long bridge -tunnel, longest in the world,
opened for traffic last April. The radio system consists
of AM antennas mounted at each end of the tunnels
and connected with amplifiers. The amplifiers boost

BLOCKS
for

BUSS
FUSES

SOLDER
TERMINALS

-1311. r TAW /
41r.

e.i._1111
re -'at -al

40/r------ kb'
--uut14 SCREW

TERMINALS

Above standard types available in any number of poles-
From 1 to 12... plus other types for every application

Write for BUSS
Bulletin SFB
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TSIDi
OB ALSO

VAILA

LAMP INDICATING SERIES HJ AND H

Quick, positive, visual identification of faulted
circuit. Bayonet type, transparent knob permits
indicating light to be readily seen.

Fuseholder designed to withstand severe vibra-
tion. Terminals held mechanically as well as
by solder.

Holder can be used in panels up to 3/16
inches thick.

Write for BUSS
Bulletin SFB

BUSSMANN MFG. DIVISION,, Neentw-galma Co.. AL Louis, Ms. I1107

television receivers, phonographs and their components,
EIA Executive Vice President James D. Secrest dis-
closed. EIA said television, radios and phonographs
are no longer considered luxuries, but "as essentials
to our daily life." Radios or phonographs are in 52
million homes (94 percent) and TV is in 93 percent
of all homes and reaches huge audiences. Radio and
TV have become instruments of public enlighten-
ment, education and news dissemination and an excise
tax on them is as unwise as a tax on newspapers would
be, Secrest said. They also provide an unprecedented
communications system for the population in the event
of a national emergency, it was noted. EIA cited an-
nual sales figures for 1963 to indicate that manufac-
turers of radios, TV sets and phonographs pay an
unfair share of the excise tax. Other figures were sub-
mitted indicating that the burden of the excise tax
falls heaviest on the lower income purchaser.

REACT National Emergency Channel Nine
The headquarters of Radio Emergency Associated

Citizens Teams (REACT) has established CB Channel
9 as a National REACT Emergency Channel for lo-
cal emergency communications. All REACT teams
are expected to establish primary monitor facilities on
this channel. Local teams may, at their discretion,
also utilize a secondary emergency channel of their
choice to suit local conditions, but, channel 9 must
be maintained as primary contact 24 hrs a day, seven
days a week.

of unquestioned high quality
general manager. The plant, which occupies an entire
building on Liberty Street, provides an additional 20,-
000 sq ft of production facilities.

G -E Portable TV
General Electric has added a second battery -pow-

ered transistorized 9 in. portable television set to its
TV line. The model TR803, which also operates off
house current, has a private earphone jack and auto-
mobile battery cable. A UHF loop and VHF mono-
pole antenna are supplied as standard equipment.

College Credit Swap
Electronics Training Center, Pennsauken, N.J.,

has reached an agreement with Indiana Northern Uni-
versity, Upland, Indiana, whereby students who have
received 18 months of training at Electronic Center
can transfer with full college credit to the university.
Under the provisions of the plan worked out by the
two institutions, the student can proceed to complete
his second two years of college training and earn his
Bachelor of Science degree.

EIA Asks Excise Tax Repeal
The Electronics Industry Association has formally

asked the Treasury Department to urge legislative re-
peal of the manufacturers' excise tax on radio and

GMW FUSE USE SIZE
and HWA ONLY .270 x .250

USEHOLD

VISUAL
INDICATING

Sub- Miniature
FUSE -HOLDER COMBINATION

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

Fuse held tight in holder by beryllium copper
Contacts assuring low resistance.

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

Military type fuse FMO1 meets all requirements of
MIL -F-23419. Military type holder FHN42W meets
all military requirements of MIL -F -19207A.

1237111.M..
Write for BUSS
Bulletin SFB
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. . . LESSON IN COLOR
Continued from page 95

They can also be used for trouble-
shooting, if a scope with a current
probe is available to measure the
current. Actually, since the current
probe is no more than a resistor
parallel with the scope input, the
voltage waveform across the resis-
tor will be proportional to the cur-
rent. The actual value of the cur-
rent will have to be calculated by
Ohm's law. The waveform would
also have to be traced in steps be-

cause of the time required for a
cycle. Also, only a dc scope would
give accurate results.

A current meter may be used
to advantage in troubleshooting.
One caution, however: Do not con-
nect the meter in series with the
coil and then turn the set on. The
surge through the meter, while the
filter capacitors charge, could dam-
age the meter. Even if the meter
were not damaged, the results might
not be significant. If it is desired
to use a meter, however, it should
be shunted for the first two seconds

SEND THE HANDY COU-
PON INDICATING YOUR
NEEDS

ROHN
Manufacturing

Co.
BOX 2000

PEORIA, ILLINOIS

ROHN

The most &nous /Name in
TOWERS of ALL le/NDa
Here are the advantages you get
when you insist on ROHN TOWERS

LARGEST FULL RANGE OF TOWERS-you can get any-
thing from home TV and amateur radio towers to
heavy-duty communication and micro -wave towers.
Included are 500 foot self-supporting towers, 1,000
foot guyed towers, "fold -over" and crank -up towers.
Regardless of your needs, ROHN can supply it.
UNQUESTIONED LEADERSHIP IN DESIGN AND MANU-
FACTURE-you get the latest in advanced tower engi-
neering. All communication towers are engineered
to EIA specifications, and are proved by thousands
of installations. No other manufacturer can surpass
the quality and fine reputation of ROHN.
QUALITY MATERIALS AND WORKMANSHIP-Only high-
est quality steel is used which fully meets the speci-
fications for the job. ROHN towers are hot -dipped
galvanized after fabrication-a feature ROHN pio-
neered!

SERVICE WHEREVER YOU WANT IT-ROHN represent-
atives are world-wide. Complete erection service for
communication systems, broadcasting, micro -wave,
and other needs is available; also competent engi-
neering service to help you.
Settle for the BEST in TOWERS-ROHN-today the
world's largest, exclusive manufacturer of towers of
all kinds!

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

ROHN Manufacturing Co.
Box 2000
Peoria, Illinois
Send me complete literature on the following ROHN Products:

 Home TV Towers  Amateur Towers
 Communication Towers  AM -FM Broadcasting Towers
111 Micro -Wave Towers ID Government

Name

Firm

Address

City State

1

of operation to bypass the surge.
The actual reading you will get will
depend on the damping of the meter
used and the type of movement.
Best results would be obtained by
checking a known good set first
and comparing results. The current
reading will be an RMS reading
which, of course, will be lower than
the graph shows.

A still more meaningful method
of troubleshooting the units is with
the aid of an extra power supply.
The best way to do this is by build-
ing one similar to that shown or
by using another chassis which em-
ploys a similar power supply.

The degausser on the suspected
set can then be plugged into the
extra power supply and with the
set to be checked operating, the
power supply is turned on. When
the degaussing coil is operating
normally a pattern is presented
which looks like that shown in Fig.
6. If you want to re-examine the
results, discharge the capacitors in
the test power supply and wait for
the thermistor to cool a little.

Shorted turns in the coils will
also cause impurities even though
preliminary tests look OK. Watch-
ing the raster while the test power
supply is turned on will also show
this one up. Instead of a straight
symmetrical pattern, a misshapen
one will appear. It will also be pos-
sible to detect shorted turns in most
cases by measuring and comparing
the resistances of the coils.

While the information here
should help you through the first
few sets that employ automatic de-
gaussing, you can be sure of one
thing: More failure data can be
gathered in the future when new
designs come on the market. 

COMING EVENTS

March 22-26: IEEE International Convention,
Hilton Hotel and Coliseum, New York.

March 23-26: Spring Convention and Techni-
cal Sessions, Audio Engineering Society,
Hollywood Roosevelt Hotel, Los Angeles.

March 29 -April 4: National Electronics Week
"Sound Theatre" exhibit, Americana Hotel,
"Electronic Showcase" exhibit Hilton Hotel,
New York.

May 6, 7, and 8: National Symposium on
Human Factors in Electronics, Boston -Shera-
ton Hotel, Boston.

0
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. . . VISUAL SYMPTOMS
Continued from page 63

ringing coil which is semi -permanent and is not ad-
justed in the usual manner. In these receivers, this
adjustment is done with a low -scale VTVM. When
the coil is properly tuned a zero voltage appears
across the grid. The padder should be adjusted so
the hold control is optimum at center range.

Philco is another receiver with a semi -permanent
ringing coil. These sets have a "centering" control
in series with the hold control. Here, also, the cen-
tering control is adjusted so that horizontal hold is
maintained at center range. The ringing coil should
be adjusted only in severe cases.

The Hartley Oscillator
Not all horizontal oscillators are what they appear

at first glance. How Zenith, for instance, uses the
Hartley oscillator is shown in Fig. 4. The cathode is
tied to an off -center tap of the ringing coil. The coil
may be capacitively tuned with a "bridged T" circuit,
or have a capacitor each side of the tap. This same
circuit is used in Zenith color receivers. Its stability
is without question.

A good clue here: if there is a steady squeal in
Zenith B/ W receivers in or near the high voltage
cage, change the horizontal oscillator tube. The "con-
trol" section of the tube is either open or shorted and
the oscillator is free -running at slow rate. There'll be
no raster, of course.

No Ringing Coil
Some receivers, such as Setchell-Carlson, do not

use a ringing coil. Here the TC is maintained by a
capacitor across the cathode resistor.

Depending on the model, this resistor may range
from a high of 56K to a mere 4.7K. The TC "shunt"
capacitor here will vary from .054 to .034, according
to the cathode resistor value. The replacement should
be no more than five percent tolerance for reliable
stability.

Any horizontal oscillator depends on the effec-
tiveness of the phase detector. If a germanium or
selenium diode is used, it's good insurance to replace
it if it's over two years old. Thermal deterioration
runs high in these units. 

. . . SERVICING TOPSIDE
Continued from page 82

If TV antenna outlets are installed in the wall,
check both the jack and plug. A lot of snow can be
created by an open lead on a plug. It is very easy for
the housewife to yank on the TV lead-in wire to un-
plug it from the wall when moving furniture around.
Also check and see if the owner has added a hookup
of his own that may set up standing waves on the TV
lead-in.

You can look for increased booster sales and serv-
ice in the months and years to follow, so be prepared
to take care of this profitable business. 

FINEST

OF ITS KIND

0 

Portable $349.50

True Dynamic Mutual Conductance

FACTS MAKE FEATURES:

1
The only tube tester under $1,000 that is simple and fast to
operate, and will measure tube characteristics at known
readable potentials.

2
The only tube tester under $1,000 that is simple and fast to

operate, and provides readings to:

(a) Plot tube characteristic curves.

(b) Measure grid current at known potentials.

(c) Compare cutoff characteristics of dual tubes.

3
The only tube tester under $1,000 that is simple and fast to
operate, and reads directly in micromhos with a self
checking Gm circuit.

This superb unit speedily and accurately solves the most per-
plexing tube analysis problems. Measures true Gm without any
compensating factors; using proper value DC electrode poten-
tials. Checks PLATE current cutoff. Checks GAS under actual
operating conditions. Checks RECTIFIERS under load. Checks
THYRATRON firing voltage and grid currents. Checks DUAL
section tubes with only one lever movement. Provides SHORTS
and leakage measurements from 0-10 megohms using a filtered
DC supply of 85 volts. Case: Wood, gray leatherette covered,
153/46" x 189/.5" x 73/45.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO
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THE WORLD'S MOST COMPLETE LINE OF V -O -M'S.
AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK.



Sensational

Performance!

New

small size!

Hand wired
modular
construction!

suggested list

$169.50

Get on the profit line with the
"hottest" CB going - the new
Hallmark 1250!
Hand wired top performance
and reliability in a size so
compact (only 4"x61/4"x10") it
fits any vehicle. Built like a 15
watt unit, the new full wave
silicon bridge easily provides
the power for maximum output
and modulation. A dual pow-
ered, 12 channel, crystal -con-
trolled unit, the 1250 has
0.3 yv sensitivity and 45 db
selectivity. Other features
include electronic switching,
ferrite speaker and sturdy snaps
for easy access to crystal sock-
ets and chassis.

SPECIAL OPTION! Model 1250 X
- with plug-in transistorized
power supply! $189.50, sug-
gested list.

Write for information on
the complete Hallmark line!

Hallmark 512. 12 channel CB.

Hallmark 3000. FCC type accepted
30 watt transceiver for business
service.

Transceiver Tester. Battery pow-
ered, crystal -controlled signal gen-
erator.

Power Supply. Transistorized
plug-in to replace vibrator power
supply.

HALLMARK INSTRUMENTS
2620 Freewood Dr. P. 0. 10941 Dallas 20, Texas FL 7-018"
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EFFICIENT!

SAFE!

FAST!

AUTOMATIC

STAPLE GUNS
For Fastening Any

`7 Inside or Outside
Wire Up to 1/2" in Diameter

n UP TO
/ 3/16"

No. T-18
nUP TO

No. T-25

N

UP TO
1/2 tr

. T-75

 Telephone wire
 Intercom wire

Bell wire
 Thermostat wire
 Radiant heating wire

Hi-Fi, Radio & TV wires
Tapered striking edge
gets into close corners!

Available in:
Brown, Ivory, Beige,
Mond, Bronze, Natural

, Lc',
1 JUNIUS STREET BROOKLYN 12, N. Y. ,

- - - for more details circle 14 on post card

4

the oldest, most
widely proved and

sold radio and TV

lubricant

oz. bottle
with dropper

oz. bottle

LIST

$1.49
LIST

254

A oz. bottle
4 (brush -n -cap)

8 oz. bottle

6 -o
oz. spray

ayextendercan-

3 oz.spray extendercan

LIST

2.64
LIST

5 07
LIST

2.79
LIST

1.79

Quietrole is your guarantee of the
most effective, quick silencer of
noisy radio and TV controls - the
quality product that Is a top value.
Get Quietrole at quality jobbers.
Some territories still available
for experienced representation.

rnonvfactored by

OUIETROLE Company
Spartanburg, South Carohno
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How to replace top quality tubes with identical top quality tubes
Most of the quality TV sets you are presently servicing were designed around

special Frame Grid tubes originated by Arnperex. More and more tube types
originated by Amperex are going into the sets you'll be handling in the future.

Amperex Frame Grid tubes provide 55% higher gain -bandwidth, simplify TV
circuitry and speed up your servicing because their extraordinary uniformity

virtually eliminates need for realignment when you replace tubes.
Amperex Frame Grid Tubes currently used by the major TV set makers include:
2ER5 2GK5 2HA5 3EH7 3GK5 3HA5 4EH7 4E.17 4ES8 4GK5 4HA5 5GJ7

6EH7 6EJ7 6ER5 6ES8 6FY5 6GJ7 6GK5 6HA5 6HG8 7HG8 8GJ7

If your distributor does not yet have all the Amperex types you need, please
be patient-in some areas the demand keeps gaining on the supply.

Amperex Electronic Corporation, Hicksville, Long Island, New York 11802.
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Color -TV servicing is profitable
GET THE MOST OUT OF IT WITH COLOR -TV TEST INSTRUMENTS FROM RCA

PIONEER OF COLOR TV

Making last-minute convergence adjustments on a color -TV receivar with an RCA WR-64A Color -Bar Dot,'Crassh.atch Generator.

(A) RCA WR-64A COLOR -BAR/
DOT/ CROSSHATCH
GENERATOR

Low-cost, lightweight, portable
instrument that provides all es-
sential Color -TV test patterns:
 Color -bar pattern: ten bars of
color for checking phase and
matrixing, and for automatic fre-
quency and phase alignment.
 Crosshatch pattern: thin sharp
lines for adjusting vertical and
horizontal linearity, static and
dynamic convergence, raster
size, and overscan.
 Dot pattern: small dots to fa-
cilitate accurate color con-
vergence.

$189.50* with output cables
(B) RCA WR-70A RF/VF/IF

MARKER ADDER
For use with a marker generator
and a sweep generator. Used for
RF, [F, and VF sweep alignment
in color and B&W TV receivers.
 Choice of four different marker
shapes
 Provides very high -Q markers
of high amplitude and narrow
bandwidth

$74.50* complete with cables

(C) RCA WO -91A 5 -INCH
OSCILLOSCOPE

A wideband scope for checking
colorburst signals and general
troubleshooting.
 Dual bandwidth: 4.5 Mc at
0.053 volt rms/in. sensitivity;
1.5 Mc at 0.018 volt rms/in.
sensitivity.
 Continuously adjustable sweep
frequency range; 10 cps to
100 Kc
$249.50* including direct/low
capacitance probe and cable,
ground cable, and insulated clip.

(D) RCA WR-69A TELEVISION
FM SWEEP GENERATOR

For visual alignment and trouble-
shooting of color and B&W TV
receivers, and FM receivers.
 IF/Video output frequency
continuously tunable from 50
Kc to 50 Mc.
 Sweep -frequency bandwidth
continuously adjustable from 50
Kc to 20 Mc on IF/Video and
FM: 12 Mc on TV channels
$295.00* including all necessary
cables

(E) RCA WR-99A CRYSTAL -
CALIBRATED MARKER
GENERATOR

Supplies a fundamental frequen-
cy RF carrier of crystal accu-
racy for aligning and trouble-
shooting color and B&W TV re-
ceivers, FM receivers.
 Most -used IF and RF frequen-
cies indicated on the dial scale
 Sound and picture carrier
markers available simultane-
ously
$256.50* complete with output
cable and phone tip.
tF) RCA WT -115A COLOR

PICTURE TUBE TESTER
Designed specifically to test
color -TV picture tubes, either in
or out of the set. Tests each gun
for emission quality, inter -elec-
trode leakage and shorts.
 Large sensitive meter with sep-
arate 3 -color scales
 Provision for accurate adjust -
RCA ELECTRONIC COMPONENTS

FREE! You have a
chance to win a new
1965 Chevy -Van ..and
over 100 additional prizes
...in the RCA 1965
Regional Sweepstakes.
For details, see pages 22-23

ment of cut-off point for each
gun
$89.50* with cable, carrying case
and socket assembly
See them alli at your Authorized
RCA Test Equipment Distributor.

*Optional Distributor Resale Price
All prices are subject to change without
notice. Prices may he higher in Alaska,
Hawaii and the West.

AND DEVICES, HARRISON, N.J.

The Most Trusted Name in Electronics


