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FRONT END 1"
PICTURE TUBE

HYTRON GIVES YOU!

% All the popular TV types.
% Premium TV quality—at no extra cost.
% The same Hytron quality bought by 25 leading TV set manufacturers.

nwotuﬁug
MAIN OFFICE: SALEM, MASSACHVUSETTS

HYTRON SERVES THE SERVICEMAN
e T 4T 1 l K T ;o;zsnmc a0 _— s TUBE LIFTER
TUBE ' AL T Ba' STRAIGHTENER M’
el p MINIATURE s .-M
SOty  STRAIGHTENER A

“MANKING TUBES IS EASY ~IFf YOU KNOW HOW!"

SERVICEMEN

o 5¢ ' 55¢ g AUTO RADIO TOOL 24¢
Already Six Tools Available From Hytron Jobbers Watch For More!
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YOU PRACTICE Radio Solder-
ing with Soldering Equipment
and Radio Parts I send you. Get
practical experience mounting
and connecting parts.

YOU BUILD this Tester with
parts N.R.IL sends early in the
course. Soon helps you fix neigh-
bors’ Radios and EARN EXTRA
MONEY in spare time.

YOU TEST Radio circuits like
this built with parts I send. Build
special circuits; learn how to

locate and repair circuit defects.

YOU BUILD Vacuum Tube
Power Pack; make changes which
give you experience with packs
of many kinds. Learn how to
correct Power Pack troubles.

7%

YOU BUILD this AM Signal
Generator for more valuable ex-
perience. It provides amplitude-
modulated signals for many
tests and experiments.

YOU PRACTICE FM (Frequency
Modulation) experiments, get
more experience with this Super-
heterodyne Receiver Circuit you
build with parts I send.

| SEND MANY KITS to Give You
Valuable PRACTICAL EXPERIENCE

As part of my Course, I send you the speaker, tubes, chassis,
i transformer, loop antenna, EVERYTHING you need to build
this modern, powerful Radio Receiver! In addition I send
you parts to build other real Radio Circuits, some of which
are pictured below. You use material
to get practical Radio experience
and make EXTRA money fixing
neighbors’ Radios in spare time.

~ W

RADI
TELEVISION

AT HOME IN SPARE TIME

Want a good-pay job in the fast growing  tor or Technician, Today there are nearly
RADIO-TELEVISION Industry? Want 2700 Radio stations—and within three

| Americas
7ast Growing

a money-making Radio-Television shop
of your own? [I've trained hundreds of
men to be successful Technicians . . .
MEN WITH NO PREVIOUS EXPERI-
ENCE. You learn Radio-Television prin-
ciples from illustrated lessons in my
tested and proved train-at-home course.
You get practical experience with MANY
KITS OF PARTS I send. All equipment
yours to keep.

MAKE EXTRA MONEY IN SPARE TIME

The day you enroll, I start sending
SPECIAL BOOKLETS that show how to
make $5, $10 a week or more EXTRA
MONEY fixing neighbors’ Radios in
spare time while learning. From here,
it’s a short step to your own shop or a
good-pay Radio-Television servicing job.
Or be a licensed Radio-Television Opera-

I TRAINED THESE MEN AT HOME

“l am operating a Radio

years experts predict over 1000 Tele-
vision Stations. Then add developments
in FM, Two way Radio, Police, Marine,
Aviation and Microwave Relay Radio!
This means new jobs, more jobs, good
pay for qualified men.

MAIL COUPON FOR BOOKS FREE
Act now! Send for my FREE DOUBLE
OFFER. Coupon entitles you to actual
lesson on RECEIVER SERVICING. It
shows that learning at home is easy, prac-
tical. You also get my 64-page book,
“HOW TO BE A SUCCESS IN RADIO-
TELEVISION.” Tt tells what my gradu-
ates are doing and earning. Send coupon
in envelope or paste on penny postal.
J. E. SMITH, President, Dept. 9NR,
National Radio Institute, Pioneer Home
Study Radio School, Washington 9, D. C.

“4 years ago, I was book-

/ndustry

Offers You
GOOD PAY,
SUCCESS,
A BRIGHT
| FUTURE

CETTING AcQuaTEp wn
RECEVTR servicmg

//WbBe ast

Sales & Service business. keeper with a hand-to-
With FM_and Television @mal mouth salary. Now Iam a S\lCCeSS
in the offing, we have a adio ngineer with the <
very profitable future.”’— ‘ ABC network.,””—N. H. 1 MR. J. E. SMITH, P'resudent, Dept. SNR ° "“
A. Patrick, Tampa, Fla. ab. Ward, Ridgefield Park, N. J. : National Radio Institute, Washington 9, D. C.
“When 1 started course, I g “Since 1 finished my NRI Mail me Sample Lesson and 64-page Book about
did not know a condenser Course, have been busy re- 1 i i o T eaviae ot
from a resistor . .. soon I | pairing radios and’installing ] gﬁ‘EEto W(AII\}n Sulccess o v}}]adxo]—]’l'elevxsmn—bqth
was averaging $10 per week = Television. Believe Televis- o o salesman will call. Please write
in my spare time”—M. R. [ ion is the coming business.” [ 1 plainly.)
Lindemuth, Ft. Wayne, Ind. —YV. Marchesani, Phila., Pa. ' Name.. Age
GET THIS TRAINING A — ‘
WITHOUT COST B City .Zone..........State. \
UNDER G. |. BILL B [JCheckif Veteran  Approved for training under G.1. Bill

L---------------------‘-

December, 1949
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COVER PHOTO. An intercom is a wel
come Christmas gift for the entire fam
ily. Its convenience and safety features
are easy to sell. See story, page 45.
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Average Paid Circulation over 200,000

CONTENTS DECEMBER, 1949

Color Television? .. . M. S. Kay 35
Build This Sensitive Photometer Glen Southworth 39

Don't Sell "Nuts and Bolts" ... ... .. ... Carle Christensen 40
Adding Phone to "Your First Transmitter' .......... R. L. Parmenter, W1JXF 42
Cathode Follower Matches Audio Line.................._.. Leon G. Wilde 44
New Markets for Intercoms ... Arie Liberman 45
Printed Circuits (Part ). John T. Frye 46
Modern Television Receivers (Part 20)._.................._ Milton S. Kiver 49
Mac's Radio Service Shop. ..o John T. Frye 53
Unity Returns to Ham Radio........... ... Ray Frank, wosu 54
Waveform Analysis in TV Receivers.................... John B. Ledbetter 56
The Beginning Amateur (Part 1) Robert Hertzberg, w2nJJ 59
Recording Stationary CRT Patterns.............._....... Leonard Hesse 62
Dividing Networks........._._.__.. Harold Renne 64
Hints on Using Sweep Generators for TV Receiver Alignment...............

.................................................................................. John A. Cornell b
An Automatic Test Keyer..................... James M. Whitaker, w2sr8 70
Need for Fast Acting A.G.C. System............... Walter H. Buchsbaum 72
Do You Know? e e David Scott 151
Radio & Television News Index (Vols. 41-42). ... .. 152

DEPARTMENTS
For the Record.......... The Editor 8 What's New in Radio.__.......... 86
Spot Radio News ... 16 Letters from Our Readers....... i28
Within the Industry . 26 Manufacturers’ Literature ... 132
Short-Wave....._...... K. R. Boord 69 Technical Books ... 134
MARS e 76 AFCA News ... 148
(¥DAy, COPYRIGHT 1949

E I ZIFF-DAVIS PUBLISHING COMPANY @

LR § N OLUME %+ NoMBER s Vi

Hing © Audit Bureau of

Circulations

RADTO & TELEVISION NEWS is pubhshed monthly by the Ziff-Davis Publishing Company, 185 N. Wabash Ave,,

Chicago 1, Ill. Subscription Rates: in U. 5. and Canada $4,00 (12 issues), single copies 40 cents; in Mexnco,
South and Central America, and Possesstons, $4.00 (12 issues); in British Empire, $5.00 (12 issues)—all
other foreign countries $5.00 (12 isstes). Subscribers should allow at least 2 weeks_ for change of address. All
communications about subscriptions should be addressed to: Director of Circulation, 185 N. Wabash Ave., Chicago
1, IIl. Entered as second class matter July 21, 1948, at the Post Office, Chicago, lllinons under the Act of
March 3, 1879, Entered as second class matter at the Post Office Dept., Ottawa, Canada. Contributors should
retain a copy of contributions and include return postage. Contributions will be handled with reasonable care but
rg for their safety. Accepted material is subject to whatever revisions and
by Hne changes that are necessarv Payment made at our current rates, covers all authors’, econtributors’
or contestants’ rights, title, and imterest in and to accepted material, including photographs and drawings.

RADIO & TELEVISION NEWS
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sirMe Which will YOU hold?

o

WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY?

Add Technical Training to Your Practical Experience and Get Your “Ticket” in a FEW SHORT WEEKS
I's EASY When You Use CIRE Simplified Training and Goaching AT HOME in SPARE TIME

Thousands of new jobs are opening up—FM, Television, Mobile =~ FCC license examinations, and hold the jobs which a license en-
Communication Systems. These are only a few of the radio fields titles you to, with CIRE streamlined, post-war methods of coaching
which require licensed radio technicians and operators. Get your and training.

license without delay. Let Cleveland Institute prepare you to pass

Your FCC Ticket Is Always Recognized in ALL Radio Fields as Proof of Your Technical Ability

More than ever before an FCC Commercial Operator License is a holder, even though a license is not required for the job. Hold an
sure passport to many of the better paying jobs in this New World  FCC "ticket' and the job is yours!
of Electronics. Employers always give preferance to the license

CIRE Job-Finding Service Brings Amazing Offers of Jobs!

““Have found and accepted a position “I am working at WRJIM as trans- ““Thanks for the Application for lm- “I now hold ticket Number P-10-3787,
at KWAD in Wadena, Minn, mitter engineer, and I received this ployment you recently prepared for me. and holding the license has helped ma
[ am indebted to CIRE for I secured position in response to one of the em- I found satisfactory emplovment. [ to obtain the type of job I've always
this position through the help of the ployment applications sent me upon submitted 57 letters, enclosing the re- dreamed of having. Yes, thanks to
CIRE Job Finding Service. | had six conipletion of my course and the re- sume you supplied. 1 received 17 let- CIRE. I am now working for 'AA as
other ofters from stations receiving my ceiving of my Diploma. I received my ters indicating my abDplication was Radio Maintenance Technician, at a
employment application and CIRE ref- Ist class Radiotelephone License on filed for future reference; 3 telephone far better salary than I've ever had
erence. I am sincerely under obliga- March 2, 1944, calls, and one letter requesting per- before. 1 am deeply grateful.'”

tion to you.” ‘I want to express my sincere appre- sonal interviews, Student No. 3319N12

Student No. 2760 AT ciation to the staft of CIRE.” ‘““As & result, I am employed in a

Student No. 2608 AT development engineering capacity.’”
Student No. 4235 NB

Look at the Job Opportunities You Will Have
When You Get Your FCC Ticket! Get 1'|1 is

Forestry and conservation Bus and truck fleets

Ambulances and hospitals Police and fire depts.

Gas and electric utilities Telephone companies AMAZI NG N Ew Bo OKlET
Gas and oil pipe lines Merchant marine

Private automobiles Highway Patrol

Street railways Railroads

Taxicab fleets Airlines

‘l Tells of Thousands of
Brand-New Better Paying

LOOK AT THESE AVERAGE PAY SCHEDULES
FOR BROADCAST JOBS (Reported by FCC Nationwide Survey)

Position Big Stations  Little Stations ’ Radio Jobs Now Open to
Transmitter Engineer ............... $4800 $3000 N - .
Studio Engineer .........ccue..... 5000 3650 S g/ FCC License Holders.
Chief Engineer ................... 7700 4300 e
Other jobs requiring FCC commercial licenses pay :“E' MAKING
similar salaries. ¢ ¢ ucense

INFORMATION 2 Tells How We Guar-

antee to Train and

Mail Coupon At Once - A | A Coach You Until You

GET ALL 3 FREE gy . Get Your FCC li-

cense.
Approved for Veferan Training under "G. I. Bill of Rights"

r---------------------------------1
1 CLEVELAND INSTITUTE OF RADIO ELECTRONICS {(Address to Desk No. to avoid delay) | ’ .

Desk RN-12, 4900 Euclid Bldg., Cleveland 3, Ohio 3 Tells How Our Amazing
B 1 want to know how I can get my FCC ticket in a few short weeks by training at home in spare time. Send me L] .
§ vour amazing new FREE booklet "Money Making FCC License Information,'' as well as a FREE sample FCC-type I Jo b- FINDIN G Se rvice

exam and FREE booklet "How to Pass FCC License Examinations' {does not cover exams for amateur license).
I |

Name L ) " Helps You Get the Better
] e o A S oG A D e e BB oS e o s ] .
g Address e | Paying Radio Job Our
T Zone......... SHAte. .l | Training Prepares You to
I [ Yeterans check for enrollment information under G, 1. Bill I
Yy L R R R FEF X FNFFETFEREREYTRNEYREFEREETEER Y R HOId'
December, 1919 5
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7HE REDSKINS
Retere /

SANGAMO'S NEW MOLDED PAPER TUBULARS

Sangamo presents the REDSKIN . . . a new molded
paper tubular capacitor that gives long life under
severe operating conditions. The REDSKIN is an
85° C tubular that is easy to work with, on pro-
duction line or bench, because the flexible leads
resist breakage and can’t pull out! It offers greater
mechanical strength because of its plastic construc-
tion. It is molded under low pressure, assuring
elements undamaged in fabrication, greater depend-
ability, and the absence of “hot spots.”

A trial of these new molded tubulars will convince
you! See your jobber—if he can’t supply you,

816 Cricr Sanoamo Savs:
PLENTY PROUD OF NEW PAPOQSES!
REDSKINS HEAP TOUGH...STAND TESTS
THAT MAKE OTHER BRAVES FLINCH.
REDSKINS LIVE LONG TIME...WORK
HARD...HELP YOU MAKE WAMPUM TOQO!

IMMERSION and
HUMIDITY RESISTANCE 85° C PERFORMANCE MECHANICAL STRENGTH
Test Result: EXCELLENT! Test Result: EXCELLENT! Test Result: EXCELLENT!

Far surpasses normal specifica-  Long life operation under high Especially designed flexible leads
i H e 1 Leats P P

'"".' = A0 00t e temperature conditions make it o resist breaking or pulling out
:.mder severre conditions of im- “natural” for applications where even when handling is extremely

B,

mersion or humidity. high temperat cavse fr rough,

BV AVAVAVAVAVAV AT A AT A

< ANNIVE
SANGAMO ELECTRIC COMPANY AT
SPRINGFIELD, ILLINOIS
In Canada: Sangamo Electric Company Limited, Leaside, Ont. 899 J\qhd s
6 RADIO & TELEVISION NEWS
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Choice of 10, 12Y% or.lb inch picture tube

Now you can get this amazingly prac-
tical aid for learning Television at
home, to help you get started toward
FASCINATING WORK . . GOOD
MONEY . . . a THRILLING FUTURE—
in a real job, or your own sales and
service business. * When you complete
our regular home training—described
below—you can build and keep a top
quality commercial-type Television Re-

i T

g C e

See how D. T. I.’s amazingly effective
methods help start you toward «
GOOD JOB or your OWN BUSINESS
in one of America’s most promising
fields—including Television, F.M.Radio,
Aviation, Train, and Tax Radio, Broad-
cast Radio, Industrial Electronics. Get
modern lessons plus 16 ship-
ments of Radio-Electronic parts. Work
over 300 experiments und projects—
including building of (1) commercial-
type OSCILLOSCOPE for practical

Now!

Build and Keep

Big Screen Top Quality
Television Receiver qf Home

as You Prepare for a

ceiver. Standardized chassis is adapt-
able for a 10, “2% or 16 inch direct
view tube that g ves big, bright, sharp,
steady pictures. This is an optional
training advantage—designed to pro-
vide the utmost in practical “learn-by-
doing” home training in Television. Mail
coupon for complete details. See why
you owe it to your “Television Future”
to enroll for Deforest's Training, Inc.

You also build
and keep this
Professional
Type Equipment

T-V circuit training, (2)
double-range R-F SIG-
NAL GENERATOR, (3)
iewel-bearing MULTI-
METER, (4) quality 6-tube
SUPERHET RADIO. Then
build and keep that big
new Television Receiver.
Here’s EVERYTHING YOU
NEED for real laboratory
type training AT
HOME!

R-F Signal
Generator

Modern Chicago Laboratories

* If you prefer, you can get ALL
your preparation in our new,
Chicago training laboratories
. . one of the finest of its kind.
Ample instructors , . . modern
equipment. Write for details!

De FOREST’S TRAINING, INC.

D. T. ). alone includes the modern, visual '
training aid . . . to help you
learn faster, easier at home. See electrons on

Employment Service

* When you complete your train-
ing, our effective Employment
Service helps you get started
toward a real future in Tele-

vision—Radio—Electronics.

DeFOREST'S TRAINING, INC,

2533 North Ashland A
icago 14, lllinois R Depf-RN-F12

MOVIES . . .

~> the march and other fascinating “hidden Without ob
4~ action””—a remarkable home training advan- !fhout obligation, give me compl
ete f
tage that speeds your progress. ow I may make my start in Televis - Redio.lemnd '

l ion Radio-Elec'ronics.

CHICAGO 14, ILLINOIS
A DE VRY Institution

December, 1949
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Ne 250-watt

WELLER GUN

4—~———— RIGID-TIP

_ STREAMLINED

/

LONGER REACH
SOLDERLITE

DUAL HEAT
single heat
200 watts;
dval heat

20Q/250 watts;
115 volts
60 cycles.

You’ll save on tools and time with the new
Weller Soldering Gun WD-250. Whether
the job is rugged or delicate, your Weller
Gun does it with the same ease and ef-
ficiency. Chisel-shaped RIGID-TIP pro-
vides more soldering area for faster heat
transfer. New “over-and-under” terminal
design gives bracing action to tip. Your
Weller Gun is light-weight and compact,
gets into the tightest spots.

Weller Guns actually pay for themselves
in a few months. Fast 5-second heating
saves time on every job. Trigger-switch
control saves power—no need to unplug
gun between jobs. Prefocused spotlight
and longer length mean easy soldering,
even when the job’s buried deep. No other
soldering tool gives you so many time-and-
money-saving features. Order your new
250-watt Weller Gun from your distribu-
tor today, or write for bulletin direct.

SOLDERING GUI DE Get your copy 1}?‘
of “"SOLDERING TIPS —new fully illus; ™
trated 20 page booklet of practical
soldering suggestions. Price 10¢ ot
your distributar's or order direct. i 3

ELLER
MANUFACTURING COMPANY

810 Packer Street, Easton, Pa.

THE

EDITOR

YOUTH EAGERLY AWAITS NOVICE LICENSE

HE new proposed “Novice Class”

of amateur radio license, brings
to fruition a campaign started in the
Spring of 1946 by RaADIO & TELEVISION
NEws, when it made a proposal to the
Amateur Radio Committee of RMA for
“launching a campaign for ‘New Ham
Blood' in the interest of teenagers, re-
turning Vets, and Communication-
minded Scouts.” Such a campaign, we
felt, would help stabilize the average
age limit of the active ham, which at
that time had risen to an average of
34 years.

This Committee, including members
of ARRL, failed to function and dis-
appeared from further activity.

In an editorial (page 8, Sept. 1948)
we took issue with this lack of any
activity to encourage youth in ham
radio, and pointed to the danger of
ignoring ‘“new blood.”

George Bailey (President of the
ARRL) apparently in accord with our
thinking, stressed the need for ‘“new
amateur blood” during his talk in Mil-
waukee, during the 1948 ARRL Con-
vention.

Right on the heels of Mr. Bailey’s
talk, came an editorial, in “Zero Bias”
published in CQ magazine, that further
cited the need for more and younger
amateurs.

But ©@ST remained silent, even
though its staff could certainly visual-
ize the importance of augmenting our
hobby with some encouragement to the
newcomer, but—no comment!

It was then decided to launch a $10,-
000.00 New Ham Contest (Jan. 1949,
page 8) to encourage the training of
new ham blood and to increase the
numerical strength of Amateur Radio.
George Bailey himself, in an unsolic-
ited letter, congratulated us for our
efforts on behalf of youth seeking a
stimulus to get into amateur radio.

In addition, we started a new series
of articles, “The Beginning Amateur”
to help the newcomer. This series was
most popular and did serve its purpose.
Literally hundreds of youngsters, and
oldsters too, have followed this series
with keen anticipation of the day when
they could qualify for their ham licen-
ses. (We still have reprints for pros-
pective newcomers.)

We learned from frequent visits to
Washington that amateurs in general
were taking too much for granted in
the matter of their welfare. It was
then and there decided to point to this

www americanradiohistorv com

dangerous thinking in our editorial ot
May of this year, followed by a mail-
ing of the editorial to all licensed
hams.

If the campaign, as carried out by
RaADIO & TELEVISION NEWS, has in any
way influenced the FCC to propose a
Novice Class of license then we are
eternally grateful for the recognition
given to the vital need for encouraging
youth to join with the old-timers for °
a better fraternity of amateur radio.
To SARA, NARC, FCC and now ARRL
(see page 54) go our thanks for their
wisdom in proposing the Novice and
Technician's Class of license.

Surely October 1949 will go on rec-
ord as the historic month which re-
sulted in “Solidarity” for the American
Radio Amateur.

The ARRL will, as a result, win
greater respect from the amateur
fraternity.

New Ham Contest Nears Close

There is still time for individuals to
train potential hams for their licenses
and meet the deadline of midnight,
March 1, 1950. If the new FCC rules
and regulations (Docket 9295) are put
into effect in the near future, and we
believe they will be, (including some
modifications proposed by ARRL,
SARA, and NARC) there will be am-
ple time for literally hundreds of

prospects to qualify for the new
“Novice” or “Technician’'s Class” of
license.

The official rules of the contest
(page 67, May 1949, Rap10 & TELEVISION
NEws), do not specify any particular
class of amateur operator or station
license. Therefore, any new FCC reg-
ulations that result in additional clas-
sifications in effect at the close of the
contest must be considered as long as
the newly licensed trainees have re-
ceived call letters.

It is too early to predict possible
winners of the 126 awards. There is,
according to current status, plenty of
opportunity for many more to hit the
jackpot and win one of many valuable
awards.

This may be the long awaited op-
portunity to qualify some of the lag-
gards who have been encountering
trouble learning the code. With the
simplified theory and code require-
ments, we do know that many of these
heretofore “impossibles’” can now come
through with flying colors O.R.

RADIO & TELEVISION NEWS
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There’s Only ONE COMPLETE CATALOG that Brings You
EVERYTHING IN RADIO, TELEVISION & ELECTRONICS

= > 2. g T
=P b A

[[/[ 196-PAGE

VALUE-PACKED CATALOG!

SEND FOR IT TODAY

b4
4

T or o

¥ 33 weer sacks

Ve tthing g Rodi

0 [

N LD fuicage e

Get Radio’s Leading Buying Guide -

Here’s the Buying Guide to everything in radio for =
everyone in radio! It’s the one complete catalog, pre-
ferred in the field because it fills every TV, Radio, and
Electronic supply need. It’s packed with the world’s
largest selections of quality equipment at lowest money-
saving prices. See the latest in TV, AM and FM receiv-
ers; radio-phonos; new Sound Systems, P.A. equipment
and high-fidelity sound components; recorders and
accessories; full selections of newest Amateur receivers
and station gear; test instruments; builders’ kits; huge
listings of parts, tubes, tools, books, diagrams.

ALLIED gives you every buying advantage: speedy
delivery, expert personal help, lowest prices, assured
satisfaction—plus the most liberal Time Payment plan
in radio. Get the 1950 aALLIED Catalog—it will save you
time and money. Send today for your FREE copy!

WORLD’S LARGEST STOCKS

Radio Parts Unlimited

Test Instruments— All Makes
Television & Home Radios

P. A. and Hi-Fi Equipment
Amateur Station Gear
Experimenters’ Supplies

QUICK, EXPERT SERVICE

EVISION HEADQUARTE RS

epend on ALLIED!

ALLIED 1S YOUR TEL

i oud

up with TV wheny o

T pfor the latest releases and largest -
7 omponent parts, antennas 4

X V receivers, tuners

have it in stock! So

i bes
of picture tu , ]
uuessories-—-plus the latest in T

and kits. If it’s anything in TV—we

remember—for TV—it's ALLIED First! S EmEEaRE=- l

: f  ALLED RADIO CORP. i

833 W. Jackson Blvd., Dept. 1-M-9 l

ALLIED RADIO S =3
[0 Send FREE 196-page 1950 aALLIED Catalog. 1

THE WORLD'S LARGEST RADIO SUPPLY HOUSE Name .. i
Address . .. .. g < INCIENY 32 7 FEER: § v : i

2aW 17 2m,7VM gzecm City. ... ... .......Zone.. .. State. ... :
December, 1949 -____________—_—;
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WILL BE IMPROVED wnH”A

“lﬂﬂll OUTDOOR AERIAL

The modern miracle of pictures by air can be a most

satisfying means of entertainment. But be satisfied only with a
picture comparable to a class “A” motion picture—on every

station in your area. It is unnecessary to compromise!

HERE'S WHY: Television waves are like light beams —~ solid
objects reflect and refract them, making it impractical to
pick up all stations from an indoor aerial. That is why you
get double images on some stations.

In addition, indoor aerials have poor signal pickup making
it difficult to get good pictures on all stations.

FURTHERMORE: Your indoor antenna may have a high noise
level which increases the amount of interference as you ad-
vance the contrast control to bring up a weak picture. All of
these technical difficulties are eliminated by a WARD out-
door aerial installed by a competent radio serviceman. In
every case, a Ward outdoor antenna will improve reception
over an indoor aerial. Also, Ward aerials are so well de-

signed, they are attractive on a house. It is unnecessary to
compromise!

WARD is the largest and oldest exclusive maker of television and auto radio aerials.

www americanradiohistorv com

Does the antenna on your automobile need repair? Replace it with
WARDS’S 8-BALL —world's largest selling auto aerial,

WARD PRODUCTS CORPORATION
1523 E. 45TH STREET, CLEVELAND, OHIO
Division of the Gabriel Company

e

RADIO & TELEVISION NEWS
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Build This.

Superheterodyne

You receive complete standard equip-
ment, including latest type High-Mu
Tubes, for building various experi-
mental and test units. You progress
step by step until you build a com-
plete Superheterodyne Receiver. It is
yours to use and keep.

YOU RECEIVE THIS
PROFESSIONAL MULTITESTER!

You will use this professional instru-
ment to locate trouble or make
delicate adjustments—at home —on
service calls. You will be proud to
own this valuable equipment. Com-
plete with test leads

-} SIGNAL

GENERATOR

You construct
: the Transi-
Y tron Signal
2 Generator
shown here, demon-
strating Transitron
principles in both R.F.
ana A.F. stages. You study
negative type oscillators at -
firsthand.

AUDIO OSCILLATOR:

An electronic
device, which
produces audio-
frequency sig-
nals for modu-
lating R.F. (radio frequency) carrier
waves, testing A.F. (audio frequency)
amplmers, speakers, etc.

T.R.F.
RECEIVER
< Youbuild
, several

T.R.F. Re-
ceivers, one
of which, a 4-
tube set, is shown
here. You learn construction align-
ment, make receiver tests, and do
trouble shooting.

December, 1919

RADIO, TELEVISION
and ELECTRONICS

Master ALL Phases

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:

Business of Your Own. Radio Manufac-

turing, Sales, Service. Broadcasting.
Telecasting. Television Manufacturing,
Sales, Service. Laboratories: Installa-

tion, Maintenance of Electronic Equip-
ment, Electrolysis, Call Systems. Garages:
Auto Radio Sales, Service. Sound Sys-
tems and Telephone Companies; Qil Well

and Drilling Companies; Engineering
Firms. Theatre Sound Systems. Police
Radio.

And scores of other good jobs
in many related fields

YOU CONDUCT MANY
EXPERIMENTS LIKE THESE!

Checking action of condensers

Experiments with AF and RF amplifiers

Experiments with resonance

Producing beat frequencies

Calibrating oscillators

Experiments with diode, grid-bias, grid-
leak and infinite impedance detectors

Practical experience in receiver trouble
shooting

Application of visual tester in checking
parts and circuits

Experiments with audio oscillators

Advanced trouble-shooting
. and many, many others.

Complete Training by Practical
Resident Trade School, Est. 1905

The same highly trained faculty, in-
struction materials and methods used
here in our large, modern resident
school, are adapted to your training in
your own home. Shop Method Home
Training has been proved by hundreds
of successful graduates.

{Both Resident and Home Study
Courses Offered

YOU
LEARN BY
DOING

You receive
special labora-
tory experi-
ment lessons
to show you
how to build

hands various

Get Complete Training.
Equipment, Parts and Lessons. No Extra Charges.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIF.

_ b
FIND OUT NOW ... MAIL COUPON TODAY

National Schools, Dept. 12-RN
4000 South Figueroa Street
Los Angeles 37, California

Send me your FREE book “Your Future in Radio” and
the sample lesson of your course. I understand no sales~
man will call on me.

You Receive and Keep All

You will find all lessons easy to under-
stand because they are illustrated
throughout with clear diagrams and
step-by-step examples that you work
out yourself. Every piece of the eqgiup-
ment and complete lesson material we
send you is yours to keep and enjoy,
including the multitester, experimental
equipment, all parts of the Superhetero-
dyne, tube manual, radio dictionary,
and complete, modern Television texts.
All parts are standard equipment.

Shop Method Home Training . ..

Earn While You Learn

With our practical resident Shop
Method Home Training, you study in
your spare time. You receive Spare
Time Work Lessons, which show you
how to earn while you learn. Service
neighbors’ radios and TV receivers, ap-
pliances, etc., for extra money and ex-
perience. Many National students pay
all or part of their training with spare
time earnings!

DON‘T DELAY! The Radio-Television
Industry needs trained men NOW!
For quick action,

APPROVED mail coupon
FOR today and we’ll
VETERANS!

rush you full in-

Check coupon below | 1
formation.

NEW, ILLUSTRATED

OPPORTUNITY _
BOOK AND SAMPLE ¥
LESSON SHOW YOU g

HOW WE TRAIN
YOU ... SEND FOR
THEM TODAY! NO
COST. NO
OBLIGATION.

» EST. 1905

Mail in envelope
or paste on
,penny postal.

experimental NAME| AGE.

units such as ADDRESS

those shown at

left, and how CITY NE.coe.... STATE..._.......... =

to conduct

I
I
|
with your own =
l
|
|
many tests. ,
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[J Check here if Veteran of World War II
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enfralab Rep

TRIMMERS TC HI-KAPS

Ceramic, for padder appli- For correchng temperature
cations in TV, AM, FM, and drift in TV, FM, AM and
HF circuits. VFO circuits.

g

BC and KOLORDISK HI-KAPS HI-VO-KAPS
For by-pass and coupling ' Most dependable high volt-
applications in non-reso- age capacitors ever de-
nant, TV, AM, FM; AF, HF, signed exclusively for TV
VHF and UHF circuits. cirevits.

ROTARY SELECTOR
For band change, meter,
intercom circuits; made
with ceramic or phenolic

sions. N LEVER ACTION

For intercom, speaker, micro-
phone and test equipment.

ROTARY SPRING RETURN
For ‘meter selection, inter-
com, and experimental ap-
plications.

MEDIUM DUTY POWER
For band changing in low

power exciter - transmitters
and receivers.

TONE
For step-type tone control
circuits, radio -phono and
intercom’ station switching.

RADIO & TELEVISION NEWS
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Service Engineers!

Throughout this Christmas Season and others in the past quarter century,

Centralab has helped service engineers bring added enjoyment to radio

listeners by supplying only the highest quality replacement parts such as

those shown here. Compare quality .. . compare performance . . . compare

results, and you’ll see why service engineers everywhere use CRL replace-

ment parts to increase efficiency and give repeated customer satisfaction.

This is even more apparent today with television’s rapid growth! We at

Centralab extend our heartiest wishes to our jobbers and their service

engineer customers for a merry Christmas and prosperous New Year!

Centgalab

Division of GLOBE-UNION INC. » Milwaukee

MODEL 1" RADIOHM

For all miniature applica-
tions; rated at 1/10 watt—
actually smallerthan adime.

MODEL "R” RADIOHM

Wire -wound, for voltage
divider, rheostats, and TV.
Two to 10,000 ohms resist-
ance, linear taper.

December, 1949
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MODEL “"M”* RADIOHM

For voltage-divider, antenna
shunt and “C” bias control,
tone control, AF grid control.

ADASHAFT™

For Model “M" applica-
tions. Adashaft handles six
types of shafts, reduces the
number of controls you need
to carry.

%Reg. U.§. Patent Office,

13
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TV Means Jobs—Good Paying Jobs—for Technically Trained Men

Y« ENGINEERS Y OPERATORS

Prepares You f

s INSTALLERS

GET IN and get ahead in Television . . . the field that For-
tune Magazine says is “the most dynamic single element in the
entire American economy!” Within a few years, says the maga-
zine, TV will be one of the first ten industries in the U.S.

New FCC frequency allocation plans call for 2,245 video sta-
tions in 1,400 communities. Since a television station requires
many more technicians and engineers than the average AM station,
you can readily see the great number of good jobs that need
to be filled within the next year or two.

If you are now in radio, this is the time to prepare for your
future in Television. CREI offers the very training you need to
go after—and get—a good TV job. CREI courses can be studied
in your spare time and can fit into the most crowded schedules.
They are designed to give you a thorough grounding in basic prin-
ciples (remember that all new elecironic developments have their

THE THREE BASIC CREI COURSES:

% PRACTICAL RADIO ENGINEERING
Fundamental course in all phases of radio-electronics

% PRACTICAL TELEVISION ENGINEERING
Specialized training for professional radiomen

% TELEVISION AND FM SERVICING
Streamlined course for men in “top-third” of field

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical e Founded in 1927
Dept. 1112A, 16th Street & Park Road, N. W.
Washington 10, D. C.

Branch Offices:
New York (7) 170 Broadway @ San Francisco (2) 760 Market St,

Vol

14

Here's How CREl Home Study Training

TELEVISION

FREE BOOKLET
plus

SAMPLE LESSON
llllllllllllllllllllllIIIIIIIlllllllllllllllllllllllllllllllllllllln

RADIO & TELEVISION NEWS

v CAMERAMEN v TECHNICIANS

a Better Job in

% SERVICEMEN

roots in past techniques) and take you step-by-step through the
more advanced subjects of TV and its related fields.

Don’t wait another day. Television won't wait for you. In
all our 22 years of association with professional radiomen
we know that the man who acts promptly is the man who suc-
ceeds. The facts about CREI, our courses, and what we can do
for you, are described in our 32-page booklet. It's worth reading.
Send for it today.

(Veterans: CREl training is available under the G.l. Bill.
most veterans, July 25, 1951 is the deadline—act now!)
SAMPLE | . ..
study at home and improve your ability the
CREI way.

LESSON

“THE ORTHICON AND IMAGE ORTHICON—this lesson describes the develop-
ment of the small, 3-inch image orthicon tube; theory and operation of the
orthicon; image orth:con, specific features.

For

Now, see for yourself, how interesting it is to

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. T112A, 16th & Park Rd., N. W. Washington 10, D. C.

Gentlemen: Send me FREE SAMPLE LESSON and booklet,
“Your Future in the New World of Electronics,”' together
with details of our home study training, CREI self-improve-
ment program and outline of course. I am attaching a brief
resume of my experience, education and present position.

] PRACTICAL TELEVISION ENGINEERING

[J PRACTICAL RADIO ENGINEERING

[J TV, FM & ADYANCED AM SERVICING

J AERONAUTICAL RADIO ENGINEERING

] BROADCAST RADIO ENGINEERING (AM, FM, TV)
7] RADIO-ELECTRONICS IN INDUSTRY

Check
Field

Greatest
Interest

NAME AGE

ADDRESS
CITY

ZONE.. ... STATE .
J 1 AM ENTITLED TO TRAINING UNDER G.I. BILL.

www americanradiohistorv com
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They Packed a Pole Line Into a Pipe

Back in the eighties, telephone executives faced
a dilemma. The public demanded more telephone
service. But too often, overloaded telephone poles
just couldn’t carry the extra wires needed, and
in cities there was no room for extra poles. Could
wires be packed away in cables underground?

Yes, but in those days wires in cables were
only fair conductors of voice vibrations, good
only for very short distances. Gradually cables
were improved; soon every city call could travel

December, 1949

underground; by the early 1900’s even cities far
apart could be linked by cable.

Then Bell scientists went on to devise ways
to get more service out of the wires. They evolved
carrier systems which transmit 3, 12, or even 15
voices over a pair of long distance wires. A co-
axial cable can carrv 1800 conversations or six
television pictures. This is another mproduct of
the centralized research that means still better
service for you in the future.

BELL TELEPHONE LABORATORIES E£XPLORING AND INVENTING,
DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONCMIES IN TELEPHONE SERVICE

13
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SUPER-INSTANT

A RUGGED, PRECISION-
MADE INSTRUMENT
A PRODUCT OF
SCIENTIFIC RESEARCH

AND
MODERN ENGINEERING

L
A NEW LONG-LIFE TIP

® FOR CONTINUOUS USE OR FOR | |

TWO TYPE SWITCHES ARE AVAILABLE
—SPRING SWITCH WITH LOCK RING
OR AN ON-OFF SWITCH FOR EASE IN
CONTINUOUS USAGE.

!

|
®
FACTORY AND '
LABORATORY
TESTS OF
OVER 500 HRS.
OF GCONTINU-
0US HEAT IN
THE TIP.

[

|

|
NEVER OVER-
HEATS BE-
YOND SOLD-

k-] ERING HEAT.

2 k NO WEAR ON

- i TIPFROM ||

GREATEST 'ags"gFPEm'

ADVANCE LIS
NO EROSION.

[ ]
QUICK-INSTANT
HEATING

[

LONG-LIFE
[ ]
WORKS ON
AC-DC |

DESIGN

No Transformer
No Thermostat
No Tinning
No Filing
No Oxidation
No Lost Heat
* I
TYPE G-60
TYPE G-60-A

199

LIST 1

ON SALE

NOW

AT ALL
LEADING
DEALERS

°

Literoture Available
Write Dept. 200-N |

I
CORPORATION
231 WEST T9th STREET. WEW TORK 1

i rl,l
GEMERAL DFFICE
FTACTORY. BINGHAMTOMN, NEW YORK

16

INTERMITTENT QUICK-HEATING. |

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

TV, whose cyclonic role in sight and
sound-casting has been critically
screened by more experts, particularly
of the Washington circle, than the rec-
ords can ever disclose, entered the
familiar allocations docket again some
weeks ago, this time however facing
what might be the most crucial trial
of its unique career.

Although there was pre-trial evi-
dence that the sessions would be in-
tense, with industry sparking a few
explosive items and the FCC just lis-
tening in, the scene was substantially
reversed. From the opening hours,
members of the Commission, especially
Commissioners Robert F. Jones and
Frieda B. Hennock, battered industry’s
witnesses with queries. Before the first
recess was called, it became quite ap-
parent that here was a session with-
oui parallel, a seething probe that
would go on and on. Originally the
full hearing was expected to last about
six to ten weeks. After listening to
the caustic and detailed examinations,
there was grave doubt in everyone’s
mind that such a schedule could be
kept, and that perhaps three to four
months might sound more logical for
a concluding date. When the general
plan for the hearing was organized,
color was given preference and in
sequence followed time for considera-
tion of ultra-high and very-high stand-
ards, nation-wide allocations, special
types of telecasting such as Stratovi-
sior and polycasting, non-commercial
educational use of TV, synchronized
and offset carrier transmission, direc-
tional antennas and the extremely im-
portant item of freeze lifting. With
the Commission indicating that there
appeared to be weeks and weeks of
work ahead on color alone, and that
trips to other cities, including those
on the Pacific Coast appeared neces-
sary to judge adequately all the color
systems that could be possibly used
at present, the three-week period
originally set aside for color began
to fade with an additional three to
four weeks looming for completion of
the color debate.

As cited last month, RCA and CBS,
who were the principals in the '46-'47
color saga, were again in the center
of the ring, with at least two and per-
haps three others vying for the lime-
light. These were Color Television,
conducting tests with KPIX and KGO-

www americanradiohistorvy com

TV in San Francisco, and Dr. Charles
W. Geer, physics professor at the Uni-
versity of California and Dr. Leon Ru-
benstein, New York color and optical
expert, whose definite appearance was
not scheduled.

The static views of industry on color
fired the direct-exam flame at the con-
clave. With Senator Ed Johnson and
his committee stirring about for an-
swers to the delay in color, the Bureau
of Standards group selected by the
Senator probing the problem, too, and
other Congressional groups expressing
acute interest in color, the Commission
felt that it was really on the spot and
they just had to find the answers, more
answers that the legislators could and
might find. Certainly, they opined, the
industry’s best talent in the witness
box should be able to supply those re-
plies. The Commission’s strong im-
pressions on color also stemmed from
the comment of the FCC's own engi-
neering department, particularly the
words of acting chief engineer John
A. Willoughby. A year ago, Willough-
by disclosed, at a meeting of the South
Carolina Broadcaster’s Association,
that color TV would be available in
perhaps two years and that the region
about 500 me. would be used for such
service as well as high-definition
monochrome.

One word, compatibility, first ut-
tered by JTAC chairman Don Fink,
irked Commissioner Jones and the
battle was on. It appeared as if the
industry definition did not measure up
to the FCC interpretation. A com-
patible system, according to industry,
was one which would permit reception
in black and white of all video pro-
grams telecast, on current-type re-
ceivers, whether the broadcasts be in
color or in black and white. Support-
ing the stand of industry for com-
patibility, Raymond C. Cosgrove, RMA
prexy, said that the trade was . . .
“scared to death of converters and
adapters” which would be required
for a non-compatible setup. Madame
Commissioner Hennock joined the
compatible debate and asked why
RMA had agreed to such a rigid defini-
tion of the word so early before view-
ing of all the systems scheduled for
demonstration. Replying, the RMA
spokesman said that their comment
was directed to any system which
might inconvenience the viewer and

RADIO & TELEVISION NEWS
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OHMITE

BROWN DEVIL
RESISTORS

Sturdy. wire-wound, vitre-
ous-enameled resistors for
voltage dropping, hias units,
hleeders, ete. In 5, 10. and 20-
watts; values to 100,000 ohms.

FIXED RESISTORS

Resistance wire

is wound over a

S ceramic core, perma-

nently locked in place, insu-
lated and protected by Ohmite
vitrcous enamel. In 25, 50, 100,
160. and 200-watt stock sizes;
values from 1 to 250,000 ohms.

DIVIDOHM
RESISTORS

"% You can quickly adjust
these handy vitreous-enameled
resistors to the exact resistance
you want, or put on taps wher-
ever needed for multi-tap re-
sistors and voltage dividers. In
sizes from 10 to 200 watts, to
100,000 ohms.

LITTLE DEVIL
g COMPOSITION
o RESISTORS

" Tiny, molded, fixed resistors—
individually marked with re-
sistance and wattage rating—
Yo, 1, and 2-watt sizes, =10%
tol. Also *=5% tol. 10 Olims to

22 megohms.

DUMMY
ANTENNA
RESISTORS

7 For loading transmit.

ters or other r.f. sources.
New, rugged, vitrecus-enameled
units are practically non-reac-
tive within their recommended
frequency range. 100 And 250-
watt sizes, 52 to 600 ohms, +=5%.

7" MOLDED
» COMPOSITION
POTENTIOMETER

A high-quality, 2-watt unit with
a good margin of safety. Re-
sistance element is solid mold-
ed-—not a film. The noise level
is low and decreases with use.

+ CLOSE CONTROL
RHEOSTATS

Insure permanently
smooth, close control.
Widely used in indus-
try. All ceramie, vitre-
ous enameled: 25, 50, 75,
100, 150. 225. 300, 500, 750,
and 1000-watt sizes.

DIRECTION
INDICATOR
POTENTIOMETER

Comipact, low cost.
Used in a simple po-
tentiometer circuit as a trans-
mitting clement to remotely in-
dicate the position of a rotary-
beam antenna.

% HIGH-CURRENT
" TAP SWITCHES

Compact, all-ceramic,
multipoint, rotary se-
lectors for a-c use. Self.cleaning,
silver-to-silver contacts. Rated
at 10, 15, 25, 50, and 100 am-
peres. Two or more ean be
mounted in tandem.

POWER LINE
CHOKES

Keep r.f. currents from go-
ing out over the power line and
causing interference with radio
receivers. Also used to stop in-
coming r.f. interfercnce. Has a
ceramic core and moistureproof
coating. In 5, 10, and 20 amps.

: RADIO
W%, FREQUENCY
o
AT CHOKES
Single-layer wound on low
power-factor steatite or bake-
lite cores, with moistureproof
coating. Seven stock sizes for
all frequencies, 3 to 520 me.

Two units rated 600 ma, others
rated 1000 ma.

SEND FOR FREE CATALOG

P

L owmiTE oe

&' OHM’S
'] LAW

o)

CALCULATOR
Figures ohms, watts,
volts, amps—quickly, easily,

with one setting of the slide.
Has all computing scales on one
side. Resistor color code on
back. Send 25c¢ in coin.

2. 2upiz wik OIFIMITE

December, 1949
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offers
you

HARVEY

Economy
Portability
Fidelity

MAGNECORDER
PT6-JA

PROFESSIONAL, MAGNETIC
TAPE RECORDER

Radio and recording studios, schools,
andindustry acclaim the professional
reproduction gquality of this new,
low priced Magnecorder. It offers a
frequency response of 50 to 15,000
cps, =2 db with less than 29, har-
monic distortion at full modulation,
conforming to NAB specifications.
For unmatched portability and flex-
ibility, amplifier and recorder are in
separate 25 lb. cases and may be
operated individually with other X
Magnecorder equipment. Amplifier
includes single low impedance mike
input with gain control, high level
input, monitor speaker, zero level
output terminal, VU type meter,
and 10-watt monitor amplifier and
associate jack for use with an ex-
ternal speaker. Recorder unit fea-
tures easily interchangeable cap-
stans making possible either 71%”
or 15” tape speeds. Three-position
switch selects erase, record, play-
back, or public address operation.

PT6-JA complete, $499.5°
PT6-JAH, with high :
speed forward . . $515.50 &=

See it at our store, or write for
literature.

All prices Net, F.O.B., N.Y.C.
and subject to change without notice.

RN _
103 West 43rd St., New York 18, N. Y.
R R T R T
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perhaps introduce obsolescence
through the need for involved con-
verters.

Dr. Elmer W. Engstrom, director of
research for RCA, was also a victim of
the attractive Commissioner’s blazing
questions. After describing the RCA
system, which was outlined in these
columns last month, Engstrom was
bluntly asked when he felt color would
be ready. His reply was ‘.. . perhaps
next spring.” Madame Commissioner
then said tartly: “It's always next
spring or five years from now. We
have been accused of suppressing
color. Where are your cameras, trans-
mitters and field equipment?” This
tirade was followed by another blast
which included the acid question: “Do
you want color? . .. We are here to
tell the public color is here, I figure.
That’s my job. Now, is it here?” Eng-
strom replied that he did not believe
any manufacturer had color equip-
ment available for commercial use
and that the apparatus described dur-
ing his testimony was of an experi-
mental nature and could be produced
on a quantity basis, but not too soon.

Explaining how existing black and
white receivers could be converted to
receive color through the RCA system,
Engstrom said that either of three
procedures could be adopted: (1) a
separate converter unit containing the
necessary electronic gear and picture
tube viewing arrangement providing
a 10-inch picture; (2) a projection unit
which could be substituted for the pic-
ture tube in the monochrome receiver;
and (3) a converter which would pro-
vide a second picture tube to the black
and white receiver, providing a two-
picture tube viewing combination.

IN A BLAST on the RCA4, CBS, and
Color Television systems, Thomas T.
Goldsmith, Jr., director of research for
DuMont, detailed just why the sub-
mitted systems were inadequate for
commercial application today. Com-
menting on the Pacific Coast arrange-
ment, Goldsmith said that this method,
which according to the affidavit given
to the FCC, uses a “single . . . image
orthicon upon which . . . three separate
primary color images are projected by

. three separate lenses . . .” intro-
duces degradation in picture quality.
Misregistry occurs due to the optical
system and more seriously due to the
geometry of the scanned pattern, Gold-

smith indicated, the latter being large-’

ly contingent upon the non-linearity of
the horizontal scan. This misregistry
problem seriously affects reception,
and thus the system could not qualify
as fully compatible with the present
high-quality monochrome service, ex-
plained Goldsmith.

Describing difficulties which would
appear in receivers designed for the
Color Television system, Goldsmith
said that the picture tube, which has
a “. .. target area upon which three
separate side-by-side image rasters are
traced by the developed picture tube
beam . . .” would show up all the reg-
istry problems inherent in the pickup
tube device, with the addition of pin-

wwwW americanradiohistorv com

cushion distortion of the scanned
raster on a flat-face picture tube. It
was pointed out that this distortion
occurs both vertically and horizontally
and introduces a further registry prob-
lem, since for good registry of the
received image, the scanned areas
must be geometrically identical.

In a criticism of the CBS system, the
DuMont expert said that this method,
which operates with a field repetition
rate non-synchronous with the power
line frequency, imposes special re-
quirements of protection from power
line frequencies at the studio and
transmitter, and has necessitated op-
eration from 144-cycle generators to
avoid the disastrous effects of 60 and
120-cycle hum induced through power
supplies, transformer fields, and fila-
ment wiring. These effects are also
present at the viewing end, it was also
learned, and while they can be min-
imized in specially designed color re-
ceivers, most present-day monochrome
receivers contain enough 60 or 120-
cycle components to produce poor in-
terlace or line crawl and objectionable
flicker due to the difference frequen-
cies between these components and the
color repetition rates. Goldsmith added
that since this flicker can be as low as
12 cycles-per-second, it is observable
at all usable picture brightnesses.

Commenting on the non-compatibil-
ity of the Columbia method, the Du-
Mont spokesman said that that system
requires an expensive converter to
modify the scanning circuits of exist-
ing receivers from a line frequency of
15,750 to a line frequency of 29,160
per second and from a field frequency
of 60 to a field frequency of 144 per
second. In addition, the number of
picture elements along each line pre-
sents a problem, the horizontal defini-
tion being 45% less than in standard
receivers, according to Goldsmith, and
the vertical definition 23% less than in
standard TV models. He also pointed
out that most commercial receivers
would exhibit a lack of interlace and
would flicker if adapted for the CBS
transmission standards.

The DuMont brief also disclosed that
the CBS electronic type receiver,
which features projection with three
lenses separated from each other with
respect to the vertical scan (the Color
Television system requires the three
lenses separated from each other with
respect to the horizontal scan), suffers
from a change in color balance in the
vertical plane. Thus, as the viewing
position is moved above and below the
center of the directional screen, a color
change is noted.

Reviewing difficulties which might be
encountered with the RCA dot-sequen-
tial method using line and picture-dot
interlace, Goldsmith said that pictures
might not be satisfactory because of
dot-pattern problems. Explaining this
condition, he said that the 3.8 mc. sine
wave superimposed on the picture tube
produces a dot pattern, and that if
some part of the picture were all one
color, such as red, any particular line
in this area would be completely con-

(Continued on page 122)
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YOWU Need My PRACTICAL Training to Make Money in

1SION-
JELECTROMICS !
\0J0 < ELECTRONICS!

NOW IS THE TIME To Get Into This
L t Fast Growing Industry =Prepare For A
earn 4 : Fine Paying Job Or Your Own Business!

f | " o M E
.!{ ” -
goal is a fine paying job in one of Radio’s many branches—

w
j’d ng ”M ,N YOUR or a successful Radio and Television business of your own—you
SPARE T,ME need the kind of training I offer! My training is practical and
8 BIG KITS of down to earth. YOU NEED NO PREVIOUS EXPERIENCE.

You'll be astonished at your rapid progress. I start you with

basic fundamentals and give ycu plenty of practical shop-bench
Rodio Parts and Equipment . .. training with many kits of parts I send you. This is the training

that sticks with you and makes money for you on the job!

If you want to get into Radio-Television and Eleetronies . . .
you owe it to yourself to get the facts about my training. I have
trained hundreds of men to become outstanding service tech-
nicians—and I'm ready to do the same for you. Whether your

Get Paid For Spare Time While Learning

Soon after you start training I send you my famous BUSINESS BUILDERS that show
you how to make money in spare time doing interesting Radio jobs. Look at the useful
and valuable equipment you get while training with me (illustrated at left)—I send you
these 8 big kits of Radio parts and equipment and help you build step-by-step a power-
ful 6-tube superhet radio, a 16-range test meter, plus other mighty. useful equipment
for Radio and Television servicing. You will perform over 175 fascinating experiments
while training. You will learn about Television—so that you will be qualified to step
into this fast growing, profitable field. I also send you many valuable service manuals,
diagrams and my book telling exactly how to set up your own Television and Radio
shop. I want you to learn all about my training—and that is why I urge you to clip and
mail the coupon below for my two big FREE Radio books, I employ no salesmen—and
nobody will call on you. The important thing is to act now and get the facts.

HAVE A BUSINESS
OF YOUR OWN

A profitable Radio and Television Serviee
Shop may be started with little capital. I
will show you how to get started and how to
build your small business. At left is pictured
one of my graduates, Mr. Merrit C. Sperry
of Fairmont, Minnesota in his own shop.
The way is also open for you to build a good
SERVICE BUSINESS FOR YOURSELF.

ALL KITS ARE YOURS TO KEEP RADIO AND TELEVISION
s, 20 Jundrge o B st oter e et myhdmak - INDUSTRY BOOMING
SeEee ok, and, mye many, dollary Y 800 Navng Lo b exuenslvt K03 vou could'e pik a better tim 1o et into Radio-Telo-

Important steps In Radio and Television servicing. vision and Electronics. New Television stations are going THIS TRAINING

on the air to serve every major city—hundreds of new

CALVIN SKINNER LOREN D.SAUCIER  AM and FM Radio broadcasting stations are also on the

of New Orleans, La. of Coloma. Mich. re- E t A All AVAILABLE
air to serve practically every community in America.

tells us he makes $5 to ports that my tralning 4

$10 In spare time re- has made it possible for this creates new and bigger opportunities for the traine TO YOU UNDER

palring radios. He is him to repair large man who knows Radio-Television and Electronics. Good

now also working with

numbers of Radio and  Rydio and Television service men are needed NOW! THE G.I. BILL
his own Television set. 2

Television recelvers.

T“"“’ M 1" 13 RUSH COUPON odoy/

I Radio Books
SPRAYBERRY ACADEMY of RADIO, Dept.25-D
Just mall coupon for a FREE ! 111 North Canal St., Chicago 6, lll.

sample Sprayberry Lesson and
Please rush my FREE copxes of “How To Make Money In Radio-

r&y l‘blidl‘ REE bool; THlo -
g G on Television a.nd Electronics” and “How To Read Radio Diagrams
and Symbols.”

e

My Training Includes: -
Radio Servicing \

Television

Frequency
F M Modulation

Public Address
and High

and Electronies.”” Learn why my
really practica! tralning is best of
for you. Discover what's
ahead for you In the fast moving

Radio-Tetevision and Elec- Name § Age
tronics industry, No obligation. I R R L T T Cerataarevaaa
Frequen‘v Pon‘ttdol?yAthe fut\i{;elis tt.;)lo
A e mportant to you. All e o Address.....oeeesneeccennsnssoncocs
colpon NOW——and count on me g 0o seerererieceserans Clele LX) OPCoee 00
Apph‘uilons for fast actlon.
City...... beeeeaeas e ceeeeans State. .. ireaeeeeas

- o it e o S s = e e o

¢ ) Check here if you are a Veteran.
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""ONCE-iN-A-LIFETIME'® VALUES

Such as THESE!

Check Every One!

LM, FREQ. METER. xtal. book, mod. V.G..$30.00
TBY NAVY 6 & 10 mtr. transceiver complete 44.95
HANDY 10 nieter converter, new............ 24.95
BEACH Model 1700 80 meter VFO, new.....

GON-SET 50-54 Mcs. converter, like new....
RME-69 With spkr. excel. .
HUDSON MARINE 6 chan
N
B

€-375 TUNING UNITS V.G.
GE MOBILE XMTR. Model GF4
McMURDO SILVER 801 6-80 mtr.

COMPLETE 5
GIBSON GIRL emerg. xmtr, NEW,
ATD NAVY 50 watt xmtr. 40-80 mtrs.. NEW 49.95
1@ NAVY 6v. portable audio amplif.. VY GD. 9.95
BC 22| freq. mtr. w/xtal & calib. book, EXC. 75.00
BC 342 NAVY communications revr. 110 v.ac. 75.00
NAT’L 1-10A RCVR w/coils, less pwr. sub..

L.N.
CRV NAVY Rcvr. 100-1500 ke. w/tubs

very Good .. ... 14.95
T2-27/TSM resistance bridge (w/galvanomtr.) 75.00
BC-614-D speech amplifier for BC-61¢. NEW 45.00
W 1252 electronic wavemeter, 22-30 Mecs., Exc. 49.95

T-17 MIKE

Lowest Price Ever! Slightly used.
guaranteed perfect and clean.
Single button carbon handmike.
Light, efficient. 200 ohms. Press-
to-talk switch, 5-ft, rubber cord
with PL-68 plug attached.

Cat. No. N-249 69c
SPECIAL . ........

© $1,000,000 STOCK
BRAND NEW TUBES

Famous Brands . . . All Branded and Boxed

REDUCED 50%

MORE THAN
TRANSMITTING RECEIVING

ALL QUANTITIES LIMITED

Compare these prices with our full-page listing
elsewhers in this publication.

IMPORTANT NOTICE:

ay.
Hebrew, German, Portuguese, etc.

without

Please include 2005 deposit with C,0.D. orders, unless rated.
ostage will be shi%ped railway express collect.

Ve correspond in

Prices subject to change without notice. Al

ch'cig;d.m. Preseats

GIFT ITEMS

at GIVE-AWAY PRICES!

This VFO Sub-As-
sembly, used in
BC-221 Freq. Me-
ter, is ideally
suited for home
construction of:

I—Amateur V.F.0.

2—Freq. Mtr. Foundation

3—Portable Transmitter

4—Replacement for BC-221
Unit contains two temperature & moisture
compensating coils, wafer switch, 3 vari-
able condensers, carbon resistors, & silver
mica condensers,. FULLY WIRED &
mounted on sturdy aluminum sub-chassis,
ready for installation. Brand new—-in orig-

inal packing,

N-276. Very special........... 6!95
BT CUT 1000 KC XTAL

When used in above assembly, will make

a fully self-contained harmonic generator

from 125 KC to 20,000 KC.

N-189. Special

.5-WATT AUDIO

WL llll

TP N
a! |@F J|

Audio amplifier (NOT A KIT) delivering full 5 watts,
fine tone and frequency response, Complete with
tubes, output transformer, volume and tone controls.
Real quality equibpment—not to be conmsedeié}s
115 V.

2,50

AC-DC amplifiers of nondescript value.
Cy. Input.

Cat. No. N-185. Your Cost.........,..

SUPER SURPLUS SPECIALS

CROWN
ANTENNA
ROTATOR

With BUILT IN
Direction Indicator

A brand new innovation in ham or TV
beam rotators, the XB rotator, com-
plete with control box, direction indj-
cator, built-in thrust bearing (175 1b.
thrust), fully water proofed, sealed-in-oil gear train
and direction transmitter built into motor housing.
Motor is sturdy enough to be mounted at BOTTOM
of mast. Will take either stacked TV or ham an-
tennas. Full 360 degree rotation in about 40 seconds.
Automatic stop at end of each revolution. Indicator
lights only when switch is pressed, thereby avoiding
glare and affording economical operation. $39 66
Cat. No. N-194. Your Cost............ L]

Orders received
Send us your_ inquiries
nglish, Spanish, French, Italian, Polish, Rumanian,

i 1 stock subject to prior sale.

160 Greenwich Street, New York 6, N. Y.

20
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: Ohms
* switch.
= Special

NIAGARA'S
GOLD-PLATED
SPECIAL!

An ultra-high freq. Gold
Plated Cavity Resona-
tor with a range of
234-258 Mcs! Fully
wired, including two
955 acorn tubes. De-
signed by the navy for
use as a portable modu-
lated test oscillator., CAN BE USED AS

MODULATED SIGNAL GENERATOR. Battery
compartment is larze enough to house speech
equipment and power supply, making it a de-
sirable portable UHF Transmitter for Ham use.
Complete with tuning wrench, tubes, whip an-
tenna, and circuit diagram on inside cover.
Black wrinkle finished cabinet measures 9%’ x

6107 x63/4 7",
5395

The Buy of a Lifetimel
Cat. No. N-2S7. SPECIAL.....

WAVE TRAPS

Traps consist of two slug-tuned silver-
ized coils and two ceramic condensers.
All mounted on a cadmium plated
bracket conveniently drilled and ready
for mounting. May be used to elim-
inate FM sound bars in TV sets, elim-
inate amateur interference (shock ex-
citation) in TV Revrs. Match Hi-Lo
TV antennas, and dozens of other uses to0 numer-
ous to mention. They're going fast, so order yours .
today.

Cat. No. N-i28.
Sla'tECIAoL .......... 39c Each; 3 for $|'oo

TINIEST V.O.M.
IN THE WORLD

5 R R BRI B

- \
- £ \
3l o

NIAGARA exclusively presents *‘Universal
Baby Tester’” measuring 3%"” x 2%” x 15{g”!!11
Contains a sensitive 0-240 microammeter with the
:ollowing ranges.

® 0-15 V AC or DC

® 0-750V_AC or DC
® 0-150 DC MA,
® (-100,000 ohms

adjust and DC-AC-OHMS
Includes 1 pair test leads.
Wwill fit into ¥Your watch pocket,

I Cat. No. N-258.

$ 895

S\g‘ i

3

I x

the

NIAGARA RADIO SUPPLY CORP.
Dept. N-129
160 Greenwich St., New York 6, N. Y.

O Rush items on attached list.

O Place my name on mailing list to receive special bul-
letins of limited-quantity bargains,

RADIO & TELEVISION NEWS
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...and YOU can
do the same by

2
" ACTING NOW'!

Another of Sylvania’s famous profit-building campaigns is getting under way?
The campaign runs through the months of January, February, March and
April—with half-page ads like this in LIFE, THE SATURDAY EVENING POST,
LOOK, COLLIER’S, and RADIO AND TELEVISION BEST. The ads tell your cus-
tomers and prospects to come to you for radio and television service.

But that’s just the start! THEN ... you tie in with this national advertising
by using Sylvania’s complete kit of display and direct mail material—all built
around the ads—designed for you —and ready for you now!

Sylvania’s previous campaigns paid off in a big way for thousands of dealers
and servicemen. Be ready to cash in on this latest big push!

HERE'S WHAT YOU GET IN THE SYLVANIA KIT:

SERVICE

SYLYANIA RADID TUBES R En oAmE e
Authorized Dealer 2 ’ RADIO SERVICE

spots . . . high-quality Sylvania radio tubes to bring you the
crysal-clear reception you want. Hear your old set perform

SYLVANIA
ES

PRODUCT OF SYLVANIA SLECTRIC PRODUCTS INC,

DECALS. You get as many
Decals as you need—in 8
or 12 inch diameter.
Your choice of wording—
RADIO SERVICE or

SERVICE RADIO TELEVISION
o SERVICE. Sylvania’s ads
STLVANIA RADID TUBES, n'lake these Decals ng-
Authorired Deales tionally known—cash in

on their familiarity!

o POST CARDS. You get 4 sets of Wouso . AT
Postal Card Mailings—one for ‘“’"’/3(,\7-/
each month in the campaign. o
They’re in 3 colors—imprinted Tefevision Tubes
with your name and address!

You pay only the government
B S ke ® sow bisears. You get 2 Window

all you pay for the entire Kit! Displays—featuring the same illustra-
EVERYTHING ELSE IS FREE. tions as the Sylvania national ads. 3-

AD MATS. You get 4 Newspaper
Ad Mats—two sizes for each 2- o

month period. Sizes are one STREAMERS. You get 2 Window Stream-
Does your radio give out with squeals and grunts? Then and two columns wide, 7 inches ers—in 2 colors—11 by 26 inches. Like
call the serviceman who displays the Sylvania sign. Because deep. Easy way to tie your local the other items in the campaign,
your radio needs expert care, the kind chis fellow is trained newspaper advertising in with Streamers feature both radio and tele-
0 give. He has Sylvanis test equipment to root out trouble Sylvania’s national ads! vision service.

as i did the day you bought it. Get it fxed at the Sylvania o [ 5 TV, SPOT ANNOUNCEMENTS. You get 4 booklets of Radio Spot
sign of dependable service. \ 4

\wE= Mail coupon today for full details on the complete campaign!

B oy # * 550t croms i
Ay Do goh u-‘-....‘::..-‘w
A Vet
§ |

recommeng § YLVANIA

dimensional—4 colors—2 by 3 feet. 2
COUNTER CARDS, too, 12 by 18 inches.

1t 931 140 MCONMIND
gruvies 200 AT TS (OIES

Announcements—one for each of the 4 months in the cam-
paign. When you've planned your schedule, just hand the
spots to your local radio station—they'’re all ready to use!

Sylvania Electric Products Inc.
Advertising Dept. R-1012, Emporium, Pa.

Please send full details of your new 1950 January, February,
March and April Service Dealer Campaigns.

COMPANY .......... [T e
ADDRESS............cci0uinnn. L

SYLVANIA¥ ELECTRIC

RADIO TUBES; CATHODE RAY TUBES: ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS

December, 1949
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ORDER from ARROW!
Most Complete Stock in the Country!

AN/APN-4

Indicator: Uses 5 CP1, Loran, convert to test scope,
panadapter, etc. Contains extremely accurate 100
ke xtal to time sweeps and marker pips at 2, 20 and
100 kc. Two parallel horizontal sweeps, obtain time
differences between signals, between half power
points on passband curves, and numerous other
scope uses. Experimenters’ delight! Use the counter
circuits to try the new system of FM demodulation
gulydfxoc. IRE) gr to time camera shutters, 25 tubes.
ondition: used, excellent. With
...... A . $29.50

schematic
RECEIVER

Easily Converted for Use in
Citizens Band

Crystal Controlled Local Oscillator. Broad Band
Pass—20.7 MC LF.’s. Complete with 7-6AJS, 1—
12SR7, 2—12SN7, 1—28D7, relays, crystals.

Schematic furnished Used 7. 95

SURPRISE PACKAGE 20 lbs. Ass’t
radio parts. A $25.00 value for only . . .

.$1.95

RESISTOR KIT—(Long leads New)
100 Ass'td

BC-620 F.M.—Receiver, Transmitter—2 chan-
nel crystal—Freq. 20-27.8 MC, 13
tubes—metered plate and fil. ......New $14.95

Used $9.95

FT-250 Mount for PE-97
BC-620..........

OUTPUT TRANSFORMER

Hi-Fil used in Scott Manufactured Navy receiver.

Fully potted. Pri. 500C ohms; output secondary 600

ohms C.T.—Inverse feedback secondary 1 45
$1,

and

>
4
¥

y
y

e

that is necessary to convert.

BC-605 INTERPHONE
AMPLIFIER

Easily converted to
an ideal inter com-
munications set for
office — home — or

factory.

Original
New...... $4'95
Like

new...... 3.95

CONVERSION DIAGRAM
AND INSTRUCTIONS

complete with necessary parts.

This kit consists of 3 tubes—2 speakers—1 speake!}
baffle (for remote speaker)—100 f. 2-cord cable—
1 switch-—1 line cord—2 etched plates—miscella- §
neous resistors——condensers—hardware—and all

New $8-25

BC-604 TRANSMITTER
FM 20-28 MC

11 and 15 meters. Can be operated on 10 meters—
10 channel push button crystal. With all tubes and
meter but less dynamotor.
Excellent Condition

y

Crystals—Set of 80.. .. ... ... ...... .. 14.95 :

FLAP PITCH MOTOR

é4V DC wﬂi‘ operateboon AC—11,000 RPM.
omplete with gear x and limit sz 95
-

8 3 receivers—2 transmitters—Relay unit—control

DR S g o an . nn

DYNAMOTORS
DM-28—For BC-348 with Mount and
Filter...................... ........ New $6.95

Used 3.95

DY-12—For ART-13 less filter and base. New 9.95
DM-38. ... .iiiitiiinenenennnnnnnns sed .95
New 1.95

BDTT...oiniiiiiinnnnnnnn, 1 New 5.95
PE208............... 50000000 veesr.. New 6,95
Used 2.75

PE-101..... 000000000000 D000 00Tt . P New 2.75
DMS3.......... weveei-oo...... New 3.95
(3 for $2.00) Used .95

DM-32.... i iiiiiieiniaa o New 1.95

(3 for §2.00) Used .95

COMMAND (SCR 274 N)

EQUIPMENT
New
$6.95
2.95
7.95
BC459 (orT22) .................. 9.95 -——
BC696 (or T19). .. ... ........... 14.95 24.95
ARCS Transm. 2.1.3MC. .. ... .. 9.95 —
BC-450—3 Receiver Remote Control .89 1.95
BC442: o, crpreheen ! b4 3n ihiling 2.95
3 Receiver Rack. . ............ ... 1.9 ——
2 Transmitter Rack............... 1.50

Complete Command set as removed from aircraft—

boxes—mounting racks—plugs—
modulator and dynamotors—crated. Set

PE-97 6-12 Volt Vibrator
BC 620.

Excel‘l,egt—-used—bcomplelo. ..., $6.95
ess Vibrator—tu. —
ibrator es 2-95

condenser. . .

$34.50

Power Supply for

HERMETICALLY SEALED
CHOKES

CT-60 ohms. New
BC-223

Ideal Marine or Ham Transmitter 2000 to 5250 KC

New with all tuning units and T. U, cases
Tuning Units—For BC.223 .
Cases—for Tuning Units—for BC-223

2 mfd. 4000 VDC GE..... NI . . ey S$2.
- 4 for lg.g(s)

2 mfd. 5000 VDC, GE......ov0uvevee ... 3
3 for 10.00
1 mfd. 6000 VDC......... [ 2.75
2for S5.00
25 mfd. 15000 VDC..............c...s .95
.00025 mid. 25000 VDC. .. 2.95

TUBES
304 TL............ 90c each 4 for $3.00
SBPL.asr siomdi o Jole o o S[oTelos el Beirimsmoms o dyosammmins 1.95
SBP4....cvvii ittt ey 2.95
FAPIOME SFYr Sailloniniinncys b AITTL 0T LT .95
27 T DO P .49
1625700 a bAAS 06 ARe awas B @ 3 acolols Bleloleld .29
ey c) e T Tm— 2.95
872A .. . = 1.29
Tube Shield for 3 BP1—Heavy Metal grommeted,
@W. B e s st T T 0 o] e e D Y e e $1.50
Socketfor3BP1. .. ................. .. New .95
Socket/ for SCPIL': 5., i iw b birb snmms. s b New .95
BEAM INDICATORS

182—8". ... ... e New $4.95
Transmitter selsyn for above. ............. 2.45
both for 7.00
I81—3". .. .. .. e ....New 3.45
Transmitter Selsyn for above. . . . .45
5.25

181..

22

switches _ea.
| PP 12A/APS-3

for APS 3 equipment

$29.50
Roooodo ™ 2.50
.95 | etc. Parts alone worth
P VY Y Y YV VN

NEW CATALOG

listing many surplus values, write for your
FREE copy TODAY.

- PP FIVPVIVDFPPIN
MIKES—HEADSETS
HS-23 Hi Imp...... R New $2.95
HS33loImp...............New 2.95
HS-30 Hi Imp..... vessessss. . New 1.50

Used .79
T-17D Carbon Mike . . .. ... ...New 2.715
T-24 Hi Imp. Carbon Mike... New 1.19
T-30 Throat Mike . . . .. .. ..... New .98
T-45 (or Navy) Lip Mike. . . . .. New .98

CD-307 Extension Cord for
Headsets ..New .59
RS-38—Navy hand Mike Carbon... 2.75

All shipments FOB Chicago. 209 Deposit required
on all orders. Minimum order accepted—$5.00.
Illinois residents, please add regular sales tax to
your remittance.

ARROW SALES, Inc.

Dept. N

1712-14 S. Michigan Ave., Chicago 16, lil.

PHONE: HArrison 7-9374

www americanradiohistorv com

110 VAC—800 to 2400 CPS input. Used to supply many voltages
. Contains four VR10S; Three 5U4G; 2x2;
6AC7; 6Y6-G; VR 150; 6X5GT-G, condensers, chokes,

RECTIFIER POWER SUPPLY

$6.95 |

MISCELLANEOUS SPECIALS

ARB Receiver 200 to 9000 Kc. . .Exc., Used $19.95
AVT 120 Receiver 2300 to 6500 Kc. ..Used 4.95

more_than

SCR 522 Transceiver 100 to 156 MC.Used 34.95
BC 1206 Receiver 200 to 400 KC... .New 5.95
Used 3.95
MN 26 C ot Y Receiver,,...0uu..... New 24.95
Used 17.50
RA 10 DA Receiver......... R0 New 24.95
Used 17.50
RT 7—APN-1 Transceiver.......... New .95
APN-1 complete.................... New 34.50
R-78—APS 15—Complete with
Tubes it Wpmd L. ot L e ss Excellent 34.50
AM 61 Indicator Amplifier.,.,...... New  9.50
BC 929 Scope...........cvuuunn.. New 17.95
Used 12.95
SCR 625 Mine Detector. ............ New 39.50
C 1 Autopilot with Tubes, Ete...,...... Used 2.95
ASB-7 Scoper  fsa sk b whuaas . . Mo a Used 12.95
BC 461 Veeder Root Meter........... New .59
BC 442 Less Condenser. ... ......... Used 1.4%
BC 342-J—BC-312-d—Manual .., ., ..., .. 1.00

APS-13 UHF Antenna—Suitable for 400 MC citizen
band, ideal for UHF experimenters. With director
and reflector elements . .. .Brand New. 2 for 98¢,

RADIO & TELEVISION NEWS
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YOU’LL BE ’ '
SOLD ON f

Place these two new 1950 National
Television receivers side by side with any
other television receiver. Compare the large
(12%2") screen —compare the chcssis—
compare the picture quality — comoare the
cabinet styling. Because National Television
is custom assembled — not mass-producad ——
there just is no comparison! Yet it costs no more.

Model TV-12W

Striking modern
mahogany table
model with 1215"
tube and 2 six-inch
oval speakers.

$269.95

@ Model TV-10W
Genuine mahogany
table model with 10” screen
and 2 six-inch oval
speakers,
$229.95

® Model TV-7ZW

Unbeatable TV dollar
valve. 77 screen with twin
speakers. NCenlarging lens
available, $16.95.

$129.95

@ Model TV-7M
Metal cabinet version of

TV-7W. Ideal as “second
set’’ for playroom, den or
bedroom,
$119.95
December, 1919

ALL - NEW
1950 MODELS

Model TV-1225

A 12157 picture tube
ond a 10" speaker
in a handsome
mahogany console.

$299.95

(1) Latest Aiyback high voltage supply gives clear, bright
pictures even in fringe areas. (2) Avtomatic frequency
control locks picture in place. (3) Exceptionally wide video
band-width for beautiful clarity of detail. (4) Front-of-panel
focus control. (5) Coil switcning assures equivalent of
separate, high-Q tuned circuits for each channel. (6) Auto-
matic gain control. (7) 3-stage 37 mc IF minimizes picture
interference caused by other radio services. (8) Double-
tuned RF bandpass circoits improve selectivity and imoage
ratio. (9) Automatic Station Selector and fine tuning control.

Prices slightly higher west of the Rockies

NATIONAL COMPANY, Inc.

MALDEN, MASSACHUSETTS

wWwww americanradiohistans com
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(All-Glass Picture Tube, giving bright,
clear, steady picture.)
@ KIT COMES SEMI-WIRED and
ALIGNED
Can be completed in one day!

® SAVE by installing the set yourself.

MODEL WI6RS TV KIT

TELEVISION KITS
AND INSTRUMENTS

16°

~ Build it
in 1 Day!

GIANT
160 Sq. In.
PICTURE;
Has 16"
PICTURE
TUBE

e WAY UNDER $200!
SAVE UP TO !/, on the cost of equiva-
lent picture-size sets. For NEW LOW
PRICES, see your Transvision Outlet
listed below.

Eliminate the Variables in Television Instailation with
the Transvision FIELD STRENGTH METER

Improves Installations!

! Saves V4 the work! !

Has numercus features and advantages, including— (1) Measures actual picture signal strength
.+ . {(2) Permits actual picture signal measurements without the use of a complete television set.

(3) Antenna orientation can be done exactly
. . . {4) Measures losses or gain of various
antenna and lead-in combinations . . . (5)
Useful for checking receiver re-radiation (local
oscillator) . .. (6) 12 CHANNEL SELECTOR
. « . (7) Amplitudes of interfering signals can
be checked . . . (8) Weighs only 5 Ibs. . . .
(9) Individually calibrated.. . . . (10) Housed
in attractive metal carrying case . . . (11) Initial
cost of this unit is covered after only 3 or 4
installations . . . (12) Operates on 110V, 60
Cycles, AC.
NEW LOW PRICE

Model FSM-1, complete with tubes Net $79.50

New! Transvision 5" OSCILLOSCOPE

{deal for Television Servicing . . . Costs only $99, yet
is equal to instruments selling for almost twice as

much.

Vertical Amplifier Response to | MC—Sensitivity: .15 RMS Yolts/inch.
. . Decade Atten-
uators (Frequency Compensated) . . . Direct connection to deflection
4 Axi's input . . . Calibration Test Signal . . , Pushpull
amplifiers on horizontal and vertical . . . Three stage amplification

SPECIFICATIONS: Hor. Amp. 2 cycles to 500 kc .
plates . .
on both . . . Sweep Frequency to 80 kc.

Vert. Amp. 2-6SN7; Hor. Amp. 2-6SN7, 5BPI, 5Y3, and 2x2; 884
Sweep Generator. Cased in hammertone grey cabinet, complete with
booklet on ""How to Use an Oscilloscope.'' GUARANTEED,

Transvision Model 450A........Net $99.00

TRANSVISION, INC., Dept. RN, New Rochelle, N. Y.
For FREE 20-page TV BOOKLET and CATALOG SHEETS, SEE YOUR TRANSVISION OUTLET!

All Transvision Prices are fair traded; subject to change
without notice. Prices 5% higher west of the Mississippi.

X

CALIF: 8572 Santa Monica Blvd., Hollywood 167-01 Hillside Ave., Jamaica
3471 California St., San Francisco 75 Church St., New York City
DEL: 4 East 15th St., Wilmington 606 Central Park Ave., Yonkers
FLA: 42 Southeast Eighth St., Miami 622 No. Salina St., Syracuse
ILL: 1002 So. Michigan Ave., Chicago OHIO: 901 Race St., Cincinnati
MD: 1912 No. Charles St., Baltimore 2001 Euclid Ave., Cleveland
MASS: 1306 Boylston St., Boston 53 W. Norwich Ave., Columbus
MICH: 23216 Wilson Ave., Dearborn PENNA: 235 N. Broad St., Philadelphia
N. J.: 601 Broad St., Newark 620 Grant St., Pittsburgh
N. Y.: 1425 Boscobel Ave., The Bronx TEXAS: 700 Commerce St., Dallas
485 Coney Island Ave., Brooklyn CANADA: Hamilton, Ont.
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Service-Dealers:

WORRIED ABOUT
COMPETITION ?

Become the

TV SALES
and SERVI(E
CENTER

: IN YOUR COMMUNITY !

:0 Beat competition at a pro'ﬁ'l'.1

1® Stop being undersold — by,
1 anybody! I

! Here's a real opportunity to MAKE MONEY 1
Iin Television. If you can qualify, you can
become the Transvision Television Center
in your community—and BUY TV and |}
I RADIO PARTS AT JOBBER PRICES. Prac- §
Btically no investment required. This offer
I is open only to service-dealers in territories
g where we do not have an authorized dis-
tributor.
Contact Transvision Outlets listed, or write

|fo New Rochelle, for details on Transvision's
I"TV Center Plan." DO IT TODAY!

1® NO FORCED PURCHASES
le NO "TIE-IN" DEALS

"e NO CAPITAL PROBLEM
§® NO INVENTORY PROBLEM
D Get the FACTS about the amazing Trans- §

vision Dealer Plan. It will give you a big
stake and big future in television. []

FILL OUT AND MAIL THIiS ]
] COUPON NOW! [}
]

{ TRANSVISION, INC. |
NEW ROCHELLE, N. Y. ]

A---------------a

B please ship THROUGH YOUR NEAREST §

§ LOCAL OUTLET: RN-12)
Y TR
U am enclosing 10% DEPOSIT in the
Bamountof $......... ... , balance C.O.D. i
|( } Send details of TV CENTER PLAN.
UName ......... ... & 2000000 00006000 ]
1 [please print)

'Address ........ 50000000

[ |
gCHY & State...ieiiiieeriniiniennen
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Here, at last, is a deposited carbon resistor ideally svited to the needs of electronic engineers,
experimenters, hams and radio technicians. PRECISTORS combine more desirable characteristics
than any other type of resistor—and save you money too.

Made of pure crystalline carbon bonded to selected ceramic cores, PRECISTORS are particularly
recommended for circuits where carbon compositions are unsuitable and wire-wound
precisions too expensive. For close tolerance, high stability and economy,
use PRECISTORS.. . in such applications as:—

VOLTMETER MULTIPLIERS
PRECISTORS are outstanding replacements in all kinds of test
equipment. They are thoroughly reliable, yet inexpensive for
omoteurs and experimenters who construct their own speciol
testing devices.

HIGH VOLTAGE BLEEDER APPLICATIONS
Rated ot 6000 volts peak, one or two PRECISTORS will replace
entire strings of insuloted resistors in television high voltage or
similar bleeder circuits. They are especially well suited as bleeder
I resistors in voltage doubling and tripling circuits.

HIGH FREQUENCY REQUIREMENTS
Having considerably better frequency characteristics than insu-
lated resistors, PRECISTORS may be vsed to definite advantage
in high frequency circvits where resistance valuve is critical.

ELECTRONIC EQUIPMENT
PRECISTORS are well suited to electronic equipment subject to
widely varying temperatures. Uniform temperature character-
istics assure reliable prediction of resistance under such conditions.

AUDIO AMPLIFIERS
PRECISTORS are especially important in high-gain and high-
quality audio amplifiers. Their inherently low noise level and
excellent stability make these pure carbon resistors ideal for
low level input systems and for balanced push-pull circuits.

INTERNATIONAL RESISTANCE <O.
UMWUWMS% ANV~

VOLTAGE DIVIDERS
PRECISTORS offord opportunity for an endless variety of low-
powered, precision voltage dividers in innumeroble applicotions.

SUBSTITUTES FOR WIRE-WOUND PRECISIONS
High range PRECISTORS cost but a fraction of the price of high
range wire-wound precisions, and are available in values which
are not practicable for wire-wound types. Distributor stocks afford
a wide selection of values which may be connected in series or
parcllel to accommodate on exceptionally wide number of
special values, quickly ond ot relatively low cost.

PRECISION PACKAGING SAFEGUARDS PRECISTORS

IRC PRECISTORS are factory packed in capped plastic tubes
for compiete protection against scratches, jars and surface
injury. This special precision packaging also safeguards
PRECISTORS against excessive handiing. Characteristics
are printed on the case, and range, type and tolerance
are dearly designated on each resistor.

SEND FOR FREE DATA BULLETIN
Full information on IRC PRECISTORS is yours for
the asking —characteristics, ratings, applications.
Send for your free copy of cataiog DC-3 today.
International Resistance Co., 401 N. Broad St.,
Philadelphia 8, Pa. In Canada: International
Resistcnce Co., Ltd., Toronto, Licensee.

L
December, 1949

N
2]
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WRITE FOR COMPLETE LITERATURE

Representatives and Distributors
Throughout the U.S.A. and Canada

PYRAMID ELECTRIC COMPANY

155 Oxford Street
Paterson, N. J.,, U.S.A.

TELEGRAMS: WUX Paterson, N. J.
CABLE ADDRESS: Pyramidusa

PERCY L. SPENCER, veteran tube man
and manager of the Raytheon Power

Tube Division, was awarded the
Navy’s Distinguished Public Service
Award, the highest honor the Navy
can bestow on a civilian, at ceremonies
held recently in the company’s Walt-
ham, Massachusetts power tube head-
quarters.

In making the presentation, Rear
Admiral Hewett Thebaud cited Mr.
Spencer for his work in microwave
magnetron development with special
reference to the improved methods for
volume magnetron production.

Mr. Spencer is now actively engaged
in the engineering and production of
the company’s line of cathode-ray
tubes.

* * *
BRONISLAW ZAPOLSKI, nationally fa-
mous product designer, has completed
styling of the new
1950 radio line be-
ing offered by Jewel
Radio Corporation
of Long Island City,
N. Y.

Mr. Zapolski, for
four years with
Raymond Loewy
Associates, is a spe-
cialist in radio and television design.
He has, however, styled store interiors
and exteriors, as well as a variety of
products ranging from photographic
equipment to brushes. He recently
completed a four-month tour of the
British Isles and France where he ob-

served product style trends.
* * *

DR. E. F. W. ALEXANDERSON, radio and
television pioneer whose high-frequen-
cy alternator gave America its start in
the field of radio communication, was
recently honored at an anniversary
observance of the first practical use
of this invention, the sending of Presi-
dent Woodrow Wilson’s peace terms to
Germany at the close of the first
World War. A bronze plagque com-
memorating the event was unveiled
on the walls of station WGY in Sche-
nectady.

Dr. Alexanderson, now retired but
still serving as a consultant, holds a
record of being General Electric Com-
pany’s most prolific living inventor
with a total of 315 patents, or an aver-
age of one every seven weeks during
his 46 years of active service with the
company. He retired from General
Electric in January, 1948.

* * *

NATIONAL TELEVISION DEALERS ASSN.,
Inc. has just been incorporated under
the laws of Maryland as an organiza-
tion “dedicated to promoting the best
interests of retail television dealers,

www americanradiohistorv com

uniting members of the television re-
tailing industry in all lawful measures
for its common good, and engaging in
any or all proper trade association
activities.”

Membership in the new organization
is open to individuals, partnerships, or
corporations engaged in the retailing
of television equipment at a regularly
established place or places of business.

The association maintains offices at
402-3 Washington Building, Washing-
ton 5, D. C. Edwin A. Dempsey is serv-
ing as executive director of the new
group.

* * *
WESTERN ELECTRIC COMPANY has an-
nounced its withdrawal from commer-
cial activities in microphones, loud-
speakers, and disc reproducing equip-
ment.

Uninterrupted service and availabili-
ty of maintenance parts have been as-
sured to protect users by an agree-
ment between Western Electric and
the Altec Lansing Corporation.

The continuing specialized needs of
the Bell Telephone System, combined
with the growing requirements of the
armed forces for the development of
complex electronic equipment were
cited as among the factors causing the
company’s decision to withdraw from
the field.

* * *
MILTON LANDAU has been appointed
to the post of director of purchasing
by the Tele King
Corp. of New York
City, makers of the
Tele King line of
television receivers.

Mr. Landau, a
veteran in radio and
television fields, has
been associated with
the industry for the
past twenty-seven years. He formerly
was connected with such companies as
Hamilton Radio, Charles Freshman
Co. and a number of other organiza-
tions.

He will maintain headquarters at
the company’s New York City offices,
located at 601 West 26th Street.

*

* ¥

NATIONAL ELECTRONIC DISTRIBUTORS
ASSN. recently held its annual meet-
ing of the board of directors in Cleve-
land, Ohio.

The present slate of officers includ-
ing Louis W. Hatry, president; Arthur
C. Stallman, first vice-president;
Aaron Lippman, treasurer; and Lealis
L. Hale, secretary was re-elected. A.
W. Greeson, Jr. was named second
vice-president to fill the vacancy
caused by the withdrawal from active
participation in association affairs by

RADIO & TELEVISION NEWS
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and 7 Store Qutlets
to speed orders

2 Great
Mail Centers

* % * * 29 YEARS SERVING & SAVING MONEY AND TIME FOR 500,000 HAPPY CUSTOMERS * * % %

FREE! GET YOURS QUICK!

(IF YOU DELAY THERE MAY BE NONE LEFT—SO MAIL COUPON NOw'!)

SUPERB CHASSIS BRINGS WIDE ACCLAIM

HI-FI MADE EASY
with SPEAKER COMBINATION
WOOFER-TWEETER $20.36

(Availeble Separately)
12’WOOFER

PM dynamic with
1% voice coil; 6~
8 ohms imped-
ance, 6.8 oz Al-
nico magnet. Ca-
pacity 14-18
) watts.

PIN710R ..............5-95'

TWEETER
High Freq. Adaptor

Response over
15,000 cycles,
Impedance (units
in series) 6-8
ohms. Power rat-
ing 8 Watts, Sup-
plied with mount«
screen for 12%

N speaker. No filter
network or additional space re-
qQuired.

ONLY $47.50

Here’s @ powerful, deluxe FM-AM chassis that brings in regular broad-
cast programs plus brilliant, staticless FM — a two-band receiver for
the price of onel This complete unit includes a built-in power supply,
10% speaker and loop antenna for AM reception...ready for installation
in. a suitable cabinet. Highly selective and sensitive circuit covers
550-1600 KC and 88-108 MC bands. Connection is provided for an ex-
ternal FM antenna, and an input jack for record player attachment, Hes
3-position tone control. Tubes: 12AT7, 6BES, (2) 6BAG6, 6AQ5, 6ATS,
6ALS5, 6X4 rectifier for 110v. 50/60 cycles AC,

1N820R—With Tubes...Shipping Weight 20 1b8.ceseesseseos ......-..-.47-50

COMPLETE AM-FM RADIO
o Static-Free FM

with
Tubes

Complete FM-TV frequency cove
erage from 2-227 MC on 3 bands.
Sweep width 500 KC to 10 MC.
Dial calibrated directly in fre=
quency. Maximum output 500,000
microvolts. Built-in power line
filter. Generator output can be
used either FM or pure RF, 105~
125 volts, 50/60 cycles AC. Steel
cabinet finished in gray wrinkle
enamel. Shpg, Wt. 16 Ibs.,

25N21736Recesscsssercacsnsssn 34.95

ELECTROLYTIC

22N19384R=Wt. 3 1baeee.... | 4. 4]
e
DUAL SPEED ADAPTOR =

Adapts Prong Mounting Can Type
B e nd Each 10 for $2.25
ard B RPM |
;le.;eg ;; Stock No. [Copacity Mid. Yoltage
:‘:,%’3’;"14/2 99N3482R | 30-50/20/100| 150/50/10
RPM records. Kit includes speed 99N3494R | 10-10/10/20 | 450/350/25
reducing table, special pickup 99N3491R | 30-30-15/30 450/50
assembly and pickup. 99N3469R [ 30/20/20  |350/300/250
34N22610R=Wt. 5 Ibs.......]11.95 99n2441R 30-50/100 150725

SHOP IN PERSON AT LAFAYETTE OUTLETS

NEW YORK: 100 Sixth Avenue & 542 E.
CHICAGO: 901 W. Jackson Blvd.

BOSTON: 110 Federal St.

Fordham Rd.(Bronx)
NEWARK: 24 Central Ave.

ATLANTA: 265 Peachtree St.

December, 1919

NEW 1950 CATAI.OG\GOING FAST
164 PAGE BOOK

Brimful of Best Buys in

TELEVISION
AM & FM RADIOS

HI-FI SYSTEMS

PA EQUIPMENT
ELECTRON TUBES

RADIO PARTS

HAM EQUIPMENT
PHONOGRAPHS
APPLIANCES

TEST EQUIPMENT —

XMAS GIFT IDEAS

Plus
A BIG 16 PAGE
BARGAIN SECTION
Every mail brings us hun-
dreds of new requests for
this latest and greatest
Lafayette Catalog — bulging
with the biggest bargains
we've EVER offered in over
29 years of leadership in

LSS SR S SN T Y

electronic field.
Mail coupon for yours NOW
- also start saving money
at once by using the coupon
to order items on this page.

the vast

Remember, Lafayette’s fae
mous -day money-back

th di indust it uaranteeinsures&ouv satis-
€ ,m”'o "} A0 'I S action! Get your FREE copy
practically a free encyclo- efore this edition is ex-

pedia of everything new in exhausted,

TYPICAL CATALOG BARGAIN HAS MANY USES
5 TUBE HIGH GAIN PRE-AMPLIFIER =

y 1
ONLY )( :

$8.95 h\

S-tube, four stage preamp, In-
put suitable for high impedance
low output pickups and high im=
pedance mikes. Has single cire
cuit mike jack, volume and tone
control and replaceable fuse.
Shipping Weight: 10 lbas,

99N9604R~Less Tubes...8.95

i{ LAFAYETTE RADIO, Dept. RL-9
I 901 W. Jackson Blvd., Chlcaqo 7
3

DON'T FoRGET 7o
ORDER BARGAINS!
100 Sixth Avenue, New York

Check here for FREE Catalog (Please don’t check if
you already have your catalog.)

Please fill attached order.1 enclose $..........in post-
al note, money order or check. (Include estimated
shipping charges based on weight and zone. Overpay-
ments promptfy refunded).

LADDRESS. . .o
|CITY.............ZONE...STATE...

R |
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S

TERRIFIC VALUES IN FACTORY-FRESH, READY-TO-PLAY
| TELEVISION CHASSIS

NOT KITS . . . but completely wired custom-built SETS

iz JUST PLUG IN

® High gain audio amplifiers
. « « AND IT WORKS!

@ Improved daylight viewing

@ Long range fringe reception
@ Automatic picture stabilizer

® 13 channel tuning

@ Factory-engineered, aligned,
tested and Standard R.M.A.
GUARANTEE

® The same receivers used in
| combinations retailing as high

as $795.

C-4‘ FOR 16" TV TUBE
OPERATION
{21 tubes)

*137 .50

plus $1.80 Fed. Tax

less

CRT
H=22"; L=-18W2"; W-19*

FAMOUS CUSTOM-WIRED 630 CHASSIS

FOR 122" TV TUBE
OPERATION
(29 tubes)

!
G *155.75
FOR 157 & 16" TV TUBE

C-3

plus $2.25
Fed. Tax

OPERATION
(30 tubes)
less lus $2.25
CRT $I65.75 Fed. Tax

With highly-sensitive no drift AM & FM Tuner $31.50 ea. additional plus $1.80 Fed. Tax

— BRAND NEW TV TUBES AT LOWEST PRICES

10” CRT...$19.50 122" CRT..$26.00 16" CRT..$ 46.50
12” CRT... 20.00 15" CRT.. 45.50 20" CRT...189.34

AUTOMATIC RECORD CHANGERS

Webster 256-1 Dual Speed 78 & 3314 RPM....$28.44 incl. tax.
Webster 356-1 Three-Speed 78, 45 & 3314 RPM. 29.70 incl. tax.

High and Low Frequency All-Channel Antenna from $6.71 to $4.71
WHY PAY MORE ELSEWHERE?

Write Dept. M for our literature and prices—and COMPARE!

Phone and mail orders filled on receipt of certified check or
money order for $25 as deposit . . . balance C.O.D., F.OB. N. Y.

For free demonstrations, visit our showroom.
The House of Bargains

CHELSEA TELEVISION CENTER, mc.

187 Seventh Ave., New York 11, N. Y. Chelsea 3-4425-6-7

Prices subject to change without notice.
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Carl C. Brown. Mr. Brown’'s with-
drawal was occasioned by ill health.

The principal subject discussed by
the board was the NEDA Convention
and Exhibition to be held August 27
through September, 1, 1950, in Cleve-
land. Leslie C. Rucker chairman of
the convention committee, described
the lecture series and other educa-
tional programs to be presented to the
convention. He also emphasized the
fact that the convention programs and
exhibits would be open to all distribu-
tors, non-NEDA members as well as
members of the association.

President Hatry appointed several
new committees to serve during the
1949-50 term.

* * *
JOSEPH F. BOZZELLI has been named
assistant sales manager for the L. 8.
Brach Manufactur-
ing Corporation of
Newark, N. J.

In his new post
Mr. Bozzelli will
supervise and direct
new television an-
tenna promotion for
the company. He is
a member of the
IRE and has been associated with the
electronics field for the last ten years.

He joined the Brach organization
recently after serving as sales engi-
neer with the JFD Manufacturing
Company of Brooklyn. Prior to this
time, he served as sales production
manager with the Fred Goat Co. in
Brooklyn.

Mr. Bozzelli’'s appointment coincides
with a new television antenna and
accessory program being launched by
the company.

* * *

AIRCRAFT RADIO INDUSTRIES CO. of
New Haven has opened a New York
City office at 274 Madison Ave., Suite
1205. E. R. Jacobson is in charge. . . .
EMERSON RADIO AND PHONOGRAPH
CORPORATION has announced the be-
ginning of manufacturing operations
in Montreal, Canada. Both television
and radio receivers are being pro-
duced. . . . PHILCO CORPORATION has
started production of television receiv-
ers in its new million dollar plant in
Sandusky, Ohio. The new plant will
raise Philco capacity to 18,000 video
receivers a week. . . . JFD MANUFAC-
TURING CO., INC., has moved its en-
tire organization into the company’s
new plant located at 6101-6123 16th
Avenue in Brooklyn. . . . ALLEN B. DU
MONT LABORATORIES, INC., has moved
the executive offices of the receiver
sales division to its recently-dedicated
East Paterson, New Jersey, plant.
The move affects the company’s na-
tional receiver sales, advertising, and
order administration departments. . ..
RAYTHEON MANUFACTURING COM-
PANY has transferred the merchan-
dising of its mobile radiophones from
its Belmont Radio Division, Chicago,
to the main plant at Waltham. The
operation will be under the direction
of Ray C. Ellis. . . . SUNSET APPLI-
(Continued on page 110)
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YOU BUILD 'EM
IN ONE EVENING
gV T

LABORATORY
5070 w/TH  PRECISION

gAvE

SIGNAL GENERATOR

Crystal marker oscillator with variable ampli-
tude. ¢ Covers all TV and FM alignment frequen-
cies between 500 kec. and 228 me. ¢ Sweep-
width variuble from 0-30 mec, with mechanical
inductive sweep. ¢ Extremely wide sweepwidth
allows gain comparison of adjacent RF TV
Channels. ¢ Provides for injection of external
signal generator marker. o Phasing control included. o Large,
easy-to-read dial is directly calibrated in frequencies. Comes
complete with all tubes (including new, high-frequency miniature

types): 6XBGT, 12AU7, two 6C4’s. Crystal not included.
10”x8"x6%".

.

FACTORY-WIRED AND TESTED
Ready to use Sweep Signal Generutor.$39'95
See 1t at your local jobber!

Model 360.

NEW! MODEL 320-K

SIGNAL GENERATOR

For FM, AM alignment
and to provide TV marker
frequencies. Highly sta-
ble Hartley oscillator has

VERSATILE MULTI-
SIGNAL TRACER

Model 145-K. Versatile, high
_ 5 - gain — high frequency instru-
range of 150 ke to 102 . ment. Self-contained test speak-
mc with fundamentals to o s j er permits audible signal tracing
34 mc. Colpitts audio oscillator sup- J
=

of RF, IF, FM, audio. and video

Has provision for visual tracing with
Response is well over 200 mc 3-color
hammertone panel. 110-125 V. AC. Size: 10"x8”x
. Comes complete with tubes and diode probe in kit

plies pure 400 cycle sine wave volt- e g-’;i}}\'lls'
age for modulation. Audio oscillator .
voltage can be used for testing dis- 43

tortion in audio equipment, bridge form.
measurements, etc. Complete with FACTORY-WIRED AND TESTED

FACTORY-“tILIlReESI.) AND TESTED $29 95 Model 145. Ready to operate. ...... 0000 $28'95
Model 320. Ready to use...oc.con..... ¢

HIGH-PRECISION
VACUUM TUBE
VOLTMETER

Model 221.k
Model 400-K » 1,y M9 22
Quality throu;:hppt! ; Tops in w.
Laboratory precision
scope, for

Vs sach
differ-
ent rangesg! AC

: . A and
ieing. % n sensitivity: rangest : G s
rvicing. 5 §
T(ys S\i;l‘ts per inch full ga):\. Li;l:r':l: i ! . Electronic
Lweep with 884 gas triode. oKt . e
F“e(':l sweep circuit, 15 1o 30i 2 .
z‘ml:es Frequency response of \ogo
cycl | and vertical amps 18 from L0
7':2“5?! 000 cycles. Provision for e>

,

ization, test voltage,
ternal synchronizatiol . Complete

and intensity m Yy CRgRe
i —68J7s. b
\E-'vg‘})112 CR()S(ubeA Graph screen for

N ak voltages. 11 controls on
meﬂsuzmgo:e?ll(o‘?o ple:;\() volts AC, 50-60 cycles. 1A C 81/5" x
Operates

Size

= tched, rUb-nroof panel. Sl s v Sturdy -

o ;’;:rl‘a}\r:‘é:omgh?p CO1T 50 Ths. As \V\;};;ﬂilngllu(fioedl‘n s e S — %SE?OI

Taitov i inl S atic diagrams ; :

e e SR B B e 69.95 Model 221 §§§;’°,fv-w:nzo AND TESTED

00, T S imembled, and o e S ¢ brated, ang tested’ ut completely wired, calj-
ru(:.d:u\l\' w‘ired, assembled, and tested. - .« X

T $49 95

SEE THEM—TRY THEM—
AT YOUR LOCAL JOBBER!

nstruments and Kits EASY-TO-FOLLOW SCHEMATIC
DELUXE STCNAN e S
ERATOR

johber—t}l:e nationa}]lly ad-
vertised kits which you .
Come complete with every EICO In-
MODEL 315 can see and use before you Serument it CEneb It fully paran
buy. You take no chances teed to operate perfectly when as.
Completely wlred, ready-to- with EICO! semb:ed according to our simple in-
use Signal Generator with 1% Structions:
accuracy! A wonderful instru- . . sxm';.csz':“n'{.-':ﬁé;i'n':'fcyfaf;e,“&z
ment with dozens of expensive Prices Higher will repair and service your EICO in-
features. Frequeney range: 75 on West Coast strument, regardless of its age!
ke to 150 me. Has microeycle
band-spread vernier tuning for
FM, AM, and TV. Voltage reg-

slaior. Write fof GEQ QF ELECTRONIC INSTRUMENT CO., INC.
e ‘ 276 Newport Street, Brooklyn 12, N. Y.

December, 1919

WWW.americanradiohistorv._com



www.americanradiohistory.com

30

EQUIPMENT SALE 3 Sigma Sens. Relay SPDT.......ccvveenen $1.69
BC-733DYReceiv(_er ........... . y . : - A 200W Power Supply Kit. 16.95
X’%%‘iur}l:ais%:ﬁ;’er' g 9 Tuning Unit TU-25.. .. 1.95
SCR-518 Altimeter, complete 29.50 [ 3° Scope Shield. .. .n..n.... 1.49

TUBES! ! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! 'I'UB ES?!
1B21..... 3 2 87  3EPl.....$ 2. 69 N 5 0000 5 C100D...$ 1.95
. 3.95 | 3E29 8 baaoo 5

o

=3
< B
-

L mNSSRNNNRm=BXEA =AOWANNN, Nk LR NE0S LN
00 im0 Cd =000
LRSNhS R > =) @

OIL CONDENSERS TRANSFORMERS—115 V. 60 Cy. :Ell.leUM BRF:TIF:_ERS
E INSULATION ull Wave Bridge 'ype
ALL RATINGS DC sssov @ o ‘r’n‘l’s““s N ‘ INPUT OUTPUT
25 mfd 600v $ .37 1 mfd 2000v $1.07 2500v @ 4 ma 6.3v @ TA: 214y 5.97 up zg igv 28 up §° gv Bg }? ﬁmp. Sl-;;
5 mtd 600v .37 2 mtd 2000v 1.47 2500v @ 1 75429 up v up to 12v mp. 1.

1 mfd 600v .37 4 mfd 2000v 3.77 1700v @ 4 ma. 6.3v @ 1A: 2%y @ ? 4. up to 18v AC upto 12v DC 5 Amp. 5.27
2 mfd 600v .37 8 mtd 2000v 3.97 1600v @ 4 ma: 700v CT @ 1a0 ma; 63v @ 94 4.97 upto 18v AC upto 12v DC 10 Amp. 8.97
2x2 mtd 600v .77 15 mtd 2000v 4.95 1500v @ 7Mma: 2.5V @ L76A . ..c.oooonn oo 447 up to 18y AC upto 12v DG 15 Amp. 11.57
4 mid 600v .57 -1, mid 2500v 1.45 525-0-505v @ 60 ms; 925y, @ 10 ma; 2x5v @ 3A: upto 18v AC upto 12vDC 30 Amp. 2257
6 mid o0y 67 2smid 200y 177 | ) 03 @3BA A @ 2AIESY @ TN $3%| luwto 36vAC upto 28vDC 1Amp. 3.47
m . . v B . . . o
16 mid C0ov 1.27 05mid 3000v 1.75 2000200V & up to 36v AC upto 28v DC  5Amp. 8.57
25 mid 1000v .47 25 mid 3000v 2.65 @ 1A; 2x5v up to 36v AC up to 28v DC 10 Amp. 14.57
PR P TR ) LB i Jerag wio DS Jsamy 27
1 m ov . m . - v p X % N
2 mid 1000v .77 2 mtd 3000v 3.47 @ 3A;2x63v @ 94 ' e :g Nivak 23 }%z B¢ 22 Aﬁg gg;
4 mifd 1000v 1.37 4 mtd 3000v 4.45 330_0.335 5,)0v %\ 2.5v @ 2A; 5v @ to 115v AC to 100y DO -5 A . 22-57
8 mifd 1000v 1.97 12 mid 3000v 6.97 3A; 3x6 A—prlllO/ZZ .............. 6.27 up to v up 0 v mp. .
10 mfd 1000v 207 1 mtd 4000v 4.25 33&0.335v ® G oy (@ Toay 5v @ 6as 5 an to 115v AC  up to 100v DC 8 Amp. 17.97

15 mfd 1000v 2.47 2 mfd 4000v 4.85 3A 4.95
B omuioy Sa 1a s ok
% §{ g v 4.
2 $§§ %2333 & Ami sy g 337 FILTER CHOKES
2 m v . m; v 2.
4 mfd 1500v 1.77 1 mfd 7000v 5.97 v @ 1A, T 3.47 HI-VOLTAGE |N5U|-A§|°N
24 mid 1500v 5.47 .01 mfd 7500v 2.45 255-0 -255v @ 4.98 10 hy @ 400 ma..$ 5.97 1 hy @ 800 ma.. $14.97
7 mfd 2000v 1.07 02 mfd 7500v 2.75 130-0-120v @ 50 m e 150y @ 70ma.. 117 | 10hy @ 250 ma.. 2.47
‘25 mfd 2000v 1.17 03 mid 7500V 2.97 80-0-80y @ 225 ma, 25y @ 2Ai5v @ dma. .. 3.49 120y @ 150 ma . 3.47 | 10ky @ 200 ma.. 1.98
5° mtd 2000v 1.27 1 mfd 7500v 6.95 6v @ 15A $0.95  24v @ 10A...... 147 30hy @ 60 ma.. 1.37 | .0/20 by @ 85 ma 1.57
.02 mtd 12000v 9.97 9. o By CT @335a 2.47 .(1)5hhy@@slasmalélps 797 | I lﬁg" % IZma.. 147
T & 1A 7.49 by @ 600 ma. . 597 | 3hy @ 50 ma.... .27
x103vCT @ TA............. 6.95 00 hy @ 10 ma 3.47 gogoyguaé(%ggma 1.47
. p: ma .
HIGH CAPACITY CONDENSERS S & $1304 68y @ 2A: 234y @ 9A. G snyelime 2| K e Shme 1
ALL RATINGS DC 63v @ 1245 6.3v @ 2A: 115V @ . .. 3.45 3.5 hy @ 400ma.. 6.75 | 14 by @ 40 ma..  6.75
63v @ 10A;63v @ BA. ... ......... ... . 2.47 6 hy @ 400 ma 6.97 60 hy @ 50 ma.. 6.97
2x3500 mid 25v $3.47 200 mfid 35v $ .57 63y CT @ 3.5A; 2X2.5v @ 3A. . ... .. ..... 2.97
2500 mtd 3v .35 100 mfd 50v .45 6.5v @ BA: 6.5V @ HA; 5V @ K 3y @ i73a 4.45
3000 mfd 25v 2.45 Rl 195 G3v @ TA 2oy @ 2A §2.25 ssve il . 77
: 20A: 10KV Ins... 9. L
2x1250 mfd 10v 1.27 2350 mfd 24v 2.25 v € 20441 0A.... 397 PHONE DIGBY 9-0347
1000 mfd 15v .98 10000 mfd 25v 4.57 5V @ 3A125v @2A... 297 25@ ORICES SUBIECT 10

RADIO HAM SHACK Inic. Bty

189 GREENWICH STREET . NEW YORK, N. L 20% peporit Reauired
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Put This Proved Money-Making Service Data Library to Work

... in yoor shop /;/y/%/

NOW YOU CAN OWN

PHOTOFACT

this Amazing
EASY-PAY WAY!

Pay as you Profit
Earn with it Now

\\\

Everything

0 Need to ky,
for Profitapje '

Recot® ) Servin:
ONLY ifiers: Ervicip .
CARRYING Zﬁ W AmpH g
NO chnrces $ 83.9 6 ) a

Co
1007 .';e\"'T?J Rece'\ve;;‘
LA Tune > 1
AWM., o g\\a“?&‘; Radiosk

pin the Howard W. Sams Institute.

mbershi + no cost to you.

ur me!
Includes yo luable service help

Entitles you fo Vo

NO INTERESTR [oux

NOW-—you can afford to own the Service Data Library that is earning HAVE COMPI.ETE, ACCURATE DATA ON

extra profits every day for more than 25,000 successful Service Tech-

nicians! NOW-—for the first time—the famous PHOTOFACT Library can All POST-WAR SETS YOU SERV|CE!

be yours with this new “Pay-as-You-Profit?’ Plan! Here’s all you have

to do: See your parts jobber. Order 4 or more PHOTOFACT Volumes. With the Easy-Pay Plan, you can boost your earnings
Pay only $18.39 down. You get your Library immediately. You use it now, using proved superior PHOTOFACT. Have complete,
now. It earns for you—and you pay as you profit! If you’re not already accurate, uniform data on all post-war receivers—own
& money-making PHOTOFACT user, here’s your easy-pay chance to own the only Radio and TV service data based on actual
I the most productive radio service data in the world. If you’re already laboratory analysis of the equipment. Here’s why
using PHOTOFACT, here’s your chance to complete your library by PHOTOFACT is better in every way. You get: 1. Exclusive
filling in those missing volumes. Now that you can afford PHOTOFACT, TV coverage in easy-to-use individual envelopes. 2.
don’t be without its time-saving, money-making advantages a single Exclusive Standard Notation Schematics. 3. Exclusive
day longer. See your parts jobber today! oscilloscope wave forms. 4. Photos of all chassis views

with each part identified. 5. Full alignment instructions,
plus circuit voltage and resistance analysis. 6. Complete
= parts lists and proper replacements. 7. Dial cord string-

- | . - 3 i -j“ . ing diagrams. 8. Disassembly instructions. 9. Record
Changer service data. 10. Exclusive keyed data system
—all values right on the schematic. There’s nothing like
PHoToFacT! It pays for itself in saved time, bigger
work output and greater profits. To protect your future
in Radio-TV servicing, act now—own the ProTOFACT
Library the Easy-Pay Way!

SEE YOUR PARTS JOBBER
OR WRITE DIRECT TODAY

CURRENT PHOTOFACT BEST-SELLERS
The Recording and Reproduction of SOUND, by Oliver Read. The com-

plete, authoritative treatment of the entire subject of Sound, written
by the editor of Radio & Television News. .. . ... ... .. $5.00

Photofact Television Course. The book used by thousands; gives you a
clear understanding of TV principles, operation and practice . $3.00

Television Antennas. Shows you how to select and install the proper
antenna, and how to overcome antenna problems. .. .... ... $1.25

1948 Record Changer Manual. Covers 45 models made in 1948, including
new LP and dual-speed changers, plus leading wire recorders.

HOWARD W. SAMS & CO., INC.
955 N. Rural St., Indianapolis 1, Ind.

OSend full Easy-Pay Details
OSend FREE PHOTOFACT Cumulative Index

[OSend PHoTOFACT Folder for Set Model. . .. .. . .
(FREE to Service Technicians writing in on letter-
head; 50c charge to Experimenters)

Based on actual analysis of the equipment.. ... . ... .. . .. .. $5.75 Name............... S
| Auto Radio Manual. Complete Photofact service data on more than
! 100 post-war auto radio models—a time-and-money-saver .$8.95 Address iyl e o o6l T e
HOWARD W. SAMS & €0., INC. inoianarous 1, IND. City. oo ZonE-mmer State

December, 1949 31
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READ THIS AD

AND SAVE PLENTY $$%

Super Wide-Range Hi-Fi
to 20,000 cyc/10
Harmonic Distortion 134%
Ouiput; eniy 6.5%% @ 5 Wat

20

Reluctance Ty,

Freq Tone BOOst

A Chassis, less OQutput Xfmr.
Relucunce Pickup. $2 H

0A3/VR73.$ .98
0A4G . ... 1.

ike,

ges.

5%

Revre,

&' Sep:
rite for fuil

2C22/7193 % .18
2C26 . ...

05 .25

oB2 ..... 1.80 .55
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0C3/VR105 .75 3.75

ooz 'vmso .49 8.91

ik k87| 1.69

Aa e 6.45

1A ..., .45 .90

A3 . .... .89 .89

A4 ..... 1.26 1.34
A5GT ... .70 3.98 |

6 ..... 1.26 2.98

ATGY ... .69 3.45

83/80 81 | 2.35

9 11.98

11.98

9.75

98.00

8.89

14.50

.18.95

23.85

l0'$24 50

36 Volt WILLARD Min.
Storage Battery

Brand New! BRI8/BB52/
3 Desgnd Portable

Equip, RCVRS XMRTS.
MODEL ‘c
Speciab. ... ... ...
New S' Battys
2v/11AH Will'd BB206L . $1.89

2v/25AH Will'd Ideal Subq
G-E Porthl Rad 2.98
2V/27AH 1.89
6V/6AH 1.75
6V/25AH Will'd 3.98
6V/40AH will'd 6.98

UMF ANTENNA
12%/30cm AT5/ARR1 Con-
vertible Citizen's Band
Threaded Coax Term In-
sulated Silv Pl Cont w/wa-

terproos ask flange &
hardware for MOBILE mtg
BRAND NEW 39c¢; 4/$1.00
PL259 for Al O i+ 9c
ANT AN130B Spring
Swiveled Whip. 33" Ig.
SPECIAL 98c
ANT AN13I.A 11 ft COmDI

Spnng 8 sectnons. -y
MAST BASE MP22 . .53 95

MAST BASE MP48. .$3.98

ANT MS49 to 52. .$1.69
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& GUARANTEED

RX21 . ... 3.20
PJ22/CE1C 1.49
242/3C24 d

| 39/44 ....$ .25 | 446A/2C4081.17 .70
| CRC40 ~.. .58 | gq68 .. 1.80 | 19 |
...... .50 | 4SOTH ...17.75 .85 |
.57 | 450TL ...49.95 2
-27 L451 ... 1.9 .7
| -65 | 460/HF20011.98 .9
1.56 L468 . . a i A
1.49 | RH507 ... 9.98 a
-40 | 527 ... 7.49 =)
.54 | 830 ..... 4.9 .20
89 | 231 1.8 35 |
i 56 1.9 4.98
‘a7 cn.534 1$211.9 25
12298 a9 9.5
12,75 1.69 9
HYE9 . 2.29 | 550 119.95 1
70L7GT 1.15 12.75 5.98 |
ey 65 19 5
7 . 2 1.a
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2.98 . 285 | Siyvania §6
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150WVDC XOOOWVDC 2 9.9
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4 S S .69
6 ... 7S00WVDC
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2x.1 .05 2.29
2x.5 . .. 2.89
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3x.1 8000WVDC
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5 2 12500WVDC
5 98 /.65 14.89
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600WVDC 15000WVD
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BLOWERS—Cool That Tube'
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18007 4ma,USN Csd Altec/GE HiVins 3.29
BAS": P':,?J“’;';gg’; KJIh g"s-HEf‘l CHOKES | 1200vct/300ma, 18v/1a Csd HiVing.. 6.95
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MIDWEST

Celebrates its 30th YEAR of FACTORY-TO-YOU
Selling with a Sensationally NEW 1950 LINE of

TELEVISION

mpiere CHASSIS

Here is Television at its finest! . .. brought to you by Mid-
west, for 30 years a leader in the field of radio and elec-
tronics. Immense 151-square-inch screen on new 16" metal-
glass tube ... clear, steady, bright pictures . .. Synchronized
sound and picture that a child can tune in perfectly . . .
Highest quality FM sound . . . Big 12" Electro-Dynamic
Panasonic Speaker. Available in beautiful Consoles or in
complete chassis as illustrated (not a kit, but a complete
Television receiver ready to plug in and play) to place in
your own cabinet. And you can buy Midwest Television at
Low Factory Prices, with Low Down Payment and Long
Easy Terms — and on 30 Days Trial! "

L0«(TOR'( -

TO-YOU PRICE Not a KIT.. .This is

a Completely

...also a Mdgnificent Line of NEW 1950

MIDWEST RADIOS

featuring the latest Improved FM Circuit FHEE
and the New 3-SPEED RECORD PLAYER | 32-Page

s Powerful new 1950 H &
Series 16 and Series L
12 AM-FM Radio
incomplete chassis.
Also beautiful new
Console models in-
cluding the mag- £

{ nificent Symphony [ - LETYY S, s s
Grand RadicPhe. aReg Wl:ne in Name and Address (Please 4
— Print) on Coupon or 1¢ Postcard.

; rI;cI)ngraphwithlatest
3 1 ‘t
Sy Ll a MICWEST RADIO & TELEVISION CORP.®
B Dept. X375, 909 Broadway, Cincinnati 2, Ohio=

assembled Receiver

3-Speed Automatic
Record Player.

= BUY DIRECT FROM A | ]
THE MIDWEST FACTORY and SAVE!: ...
=ADDIESS

MIDWEST RADIO & TELEVISION CORP. £

]
| CITY. ZONE STATE
hesssssmssasEEEEsEsseEEesEREEEREN

Please send m> your new FREE 1950 Catalog.

December, 19149
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e All set to go places with you
this summer. Extra sensitivity for
weak signal areas . . . extra per-
formancefor good Ham operation.

The newest thing in portables,
just introduced by Hallicrafters.

One r-f, two i-f stages. Range
540 kc to 31 Mc in 4 Bands. 8
tubes plus rectifier. AC, DC, or
batteries.
See it at your nearest
Hallicrafters distributor now,

the hallicratters co.

4401 W. Fifth Ave. « Chicago 24, 1ll.
Manufacturers of Precision Radio and Television Equipment
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'BLUE DICHROIC
4 MIRRO ' -

all television will be color tele-
vision. Of this, there is little
doubt or dispute. The big question at
the moment, however, is When? Is
color television ready now or are we
technically premature ? Can color tele-
vision be made compatible with our
present black-and-white system or will
it require an entirely new set of stand-
ards, thereby obsoleting all present
sets? It is for the purpose of finding
answers to these questions before the
final u.h.f. allocations are made that
the present hearings are being con-
ducted by the Federal Communications
Commission.

One of the most important stipula-
tions that was made by the FCC con-
cerning the adoption of any color tele-
vision system was that it should be as
nearly compatible to our present
black-and-white system as possible. It
is definitely not desired that the 2,-
500,000 or more sets now in the hands
of the public be made obsolete by the
introduction of a color television sys-
tem.

The two major systems that are re-

EVERYONE knows that someday

December, 1949

Fig. 1. The internal construc-
tion of the RCA three-color
television pickup camera unit.

By
M. S. KAY

A revicw of RCA and CBS color systems. Will either of these or

some other color system be chosen?

hands of FCC.

Decision is, at present, in

It is likely that final decision will be postponed

indefinitely to permit further design development and improvement.

ceiving the most consideration are
those put forth by RCA and CBS. The
CBS system is essentially the same one
developed and demonstrated by this
firm several years ago. The RCA sys-
tem, however, is entirely new.

Color Fundamentals. To start at
the beginning, let us investigate a few
facts about color. Color, physicists tell
us, is a property of light. If we take
sunlight and pass it through a glass
prism, a variety of colors are produced.
White sunlight contains all colors but,
due to the limitations of the human
eye and the fact that the colors pro-
duced by the prism blend into each
other, we can count only seven fairly
distinct colors. Upon closer inspection
of this color distribution, innumerable
fine gradations may be distinguished,

wwWW.americanradiohistonz com.

both between different colors and
within any one color itself. For exam-
ple, red when it first becomes definitely
distinguishable from its neighbor,
orange, possesses a different shade
than it does at the other end of the
red band, where the infrared wave-
lengths are approached.

Now all the various shades and tints
that are contained in the spectrum can
be reproduced by combinations of
three pure colors. The colors are red,
green, and blue and these have been
named the “primary” colors. To ob-
tain a certain color, we combine the
primary colors in definite proportions.
Yellow may be derived from combina-
tions of red and green; orange by other
proportions of the same two colors;
white by using all three,etc. These facts

335
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have been put to use in color televi-
sion by breaking down the light re-
ceived from a scene into its primary
components at the transmitter and
then recombining them at the receiver.

RCA System

In the RCA system, the scene to be
televised is picked up by a color cam-
era containing three camera tubes.
The light entering the camera is
passed through special mirrors (known
technically as dichroic mirrors) which
possess the property of being able to
reflect one color but pass all others.
Thus, a red dichroic mirror will reflect
red light, but permit all other light to
pass through. In the color camera, red
and blue dichroic mirrors are arranged
in the manner shown in Fig. 1. The
portion of the incoming light which is
red is reflected by the red dichroic
mirror (and a second reflecting mir-
ror) into one camera tube. The blue
portion of the incoming light is re-
flected into a second camera tube by
the blue dichroic mirror (and a second
reflecting mirror). What remains of
the light after passage through the
two dichroic mirrors, green, is received
by the third camera tube. In this man-
ner every bit of light reaching the
camera is sorted into its primary color
components.

The output from each camera is now
transferred through separate low-pass
filters (which pass only video signals
having frequencies up to two mega-
cycles) to an electronic sampling tube.
See Fig. 3. At the same time this is
happening, portions of the three-color
signals from the camera are combined
in electronic Adder No. 2 and passed
through a bandpass filter where video
frequencies up to 2 mc. are suppressed
and those from 2 to 4 mc. are trans-
mitted. This system of dividing the
color signals into separate low- and

Fig. 2. Block ci-oram of a possible two-color TV receiver.

high-frequency components and then
combining all of the high-frequency
components together is known as a
mixed-high system. Why this partic-
ular method was chosen will be in-
dicated presently.

The mixed-high frequencies are fed
to Adder No. 1 which is also receiving
signals from the electronic sampler.
However, while the mixed-high fre-
guencies are arriving in a continuous
stream, the low-frequencies are arriv-
ing in spurts, from the electronic sam-
pler, in the form of short pulses. With-
in the sampler, an electron beam is
revolving at a rate of 3.8 million times
per second. The beam thus comes in
contact with the color signal.from
each camera 3.8 million times in each
second providing Adder No. 1 with this
many samples from each color, one
sample arriving every 0.263 micro-
second (1/3.8 = 0.263). Fig. 4 shows
the output of the sampler for a short
period of time. In Fig. 4A, the output
of the sampler for the green signal is
shown. A green sample (pulse of
voltage from the signal fed to the sam-
pler by the camera receiving the green
portion of the incoming light) appears
every 0.263 microseconds.

At a time 0.0877 microsecond after
the first green sample, a sample is
taken of the voltage from the camera
receiving the red rays of light. The
red samples themselves, however, are
spaced 0.263 microsecond apart. Blue
samples are taken at the same rate
as the red and green samples and ap-
pear 0.0877 microsecond after a red
pulse of voltage. The composite se-
gquence of these voltage pulses is
shown in Fig. 4D. For any particular
scene, the strength of each pulse would
depend, of course, on the amount and
shading of the color rays reaching the
camera.

The pulses at the output of the sam-

pler tube are fed to Adder No. 1 where
they are combined with the mixed-
highs signal. Both signals are applied
now to a low-pass filter (passing .0-4
mec.) where the pulses of voltage from
the electronic sampler are smoothed
out. Each of the smoothed out pulses
now becomes a sine wave having a
frequency of 3.8 mc. See Fig. 4E, F,
and G. It should be noted in these
sine waves that when any one color
signal reaches its maximum value, the
other two color signals are passing
through zero. This is important and
insures that when the signals are
again sampled at the receiver, that
only one color is obtained during each
sampling.

While the three sine waves are
shown separately in Fig. 4E, F, and
G, they are actually combined in the
low-pass filter to form the composite
signal shown in Fig. 4H. It is this
composite signal which combines with
the mixed-highs signal to provide the
complete video signal. The remainder
of the transmitter now follows the
usual sequence of amplifying this volt-
age, impressing it onto an r.f. carrier
and sending it out over the air to the
receiver.

Color Television Reception. The
color television signal at the receiver
(together with the accompanying
sound) is received and amplified by a
series of stages which, up to the second
detector, are similar in all respects to
the same stages found in present
black-and-white television receivers.
Thus, there is an r.f. amplifier, a mixer,
a high-frequency local oscillator, a
series of video i.f. stages and a conven-
tional second detector. See Fig. 5.
The same is true of the audio system
with its i.f. amplifiers, discriminator,
audio amplifiers, and speaker.

Now, the video signal at the output
of the second detector consists of the

Fig. 4. M-=thod of operation employed in the sampler system.
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composite color signal, as shown pre-
viously in Fig. 4H, plus the vertical
and horizontal synchronizing pulses
which are required to keep the re-
ceiver image in step with the trans-
mitter image. Part of the signal is
applied to a sync separator stage
where the sync pulses are divorced
from the rest of the signal and then
fed to saw-tooth deflecting circuits
where they lock-in the sweep oscil-
lators. This, again, does not differ
from conventional black-and-white
television receiver practice.

The rest of the signal from the video
second detector is fed to a sampler
tube which is similar to the sampler
tube employed at the transmitter.
Every 0.0877 microsecond, the sampler
tube samples the composite signal,
producing the narrow pulses shown in
Fig. 6A. The amplitude of each sam-
ple will depend upon the strength of
the composite wave at that particular
instant. This same stipulation was
true at the transmitter, it will be re-
membered.

The sampler sends these pulses to

Fig. 7. RCA color TV direct-view picture.reproducing
system using 3 kinescopes and two dichroic mirrors.

1919

December,

each of the video amplifiers and its
associated cathode-ray tube in succes-
sion. Thus, looking at Fig. 6A, the
green pulse goes to the video amplifier
system which is associated with the
cathode-ray tube emitting green light,
the red pulse goes to the red video
system, and the blue pulse goes to the
blue video system. The sequence then
repeats itself, going from green, to red,
to blue for as long as the squipment is
in use. To insure that the sampler
tube sends the series of pulses to the
various video amplifiers in proper se-
quence, the trailing edge of the hori-
zontal synchronizing pulse is used to
drive both receiver and transmitter
sampler tubes.

When the three colored pulses pass
through their respective video ampli-
fier systems, they are smoothed out to
the sine wave form shown in Fig. 6B.
Note that while all of the signals are
shown together in this illustration,
only the green signal goes to the green
cathode-ray tube. only the red signal
goes to the red cathode-ray tube, and
only the blue signal goes to the blue

Fig. 8.
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Fig. 6. Operation of the receiving set sampler system.

cathode-ray tube. The image that is
produced on each cathode-ray tube
will thus depend upon how much of
the scene being sent by the transmit-
ter contains that particular color. If,
for example, there is a considerable
amount of red detail in the scene, with
little blue and say slightly more green,
then the amount of detail visible on
each separate image tube will vary
accordingly. The light output of all
tubes are combined then to form the
complete picture. to provide the true
shading of the original scene.

In the receiver shown in Fig. 5, the
total signal consisting of the sampled
signal plus the mixed-highs has been
inserted in the receiver sampler and
when this unit samples portions of the
incoming signal, it obtains for each
pulse the proper low frequencies for
that color plus a combination of the
mixed-highs.

Consider carefully what happens to
the high frequencies. At the transmit-
ter these high-frequency components
of each color were combined, first with
each other, and then with the low-fre-

RCA color television projection picture-reproducing system using
three projection kinescopes. reflective optics., and two dichroic mirrors.
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quency composite signal obtained from
the output of the sampler. At the re-
ceiver, when the electronic sampler
samples the signal, it will obtain not
only the particular color wanted, say
blue, green, or red, but in addition, it
will also receive a combination of the
high-frequency components of all
three colors at the same time. Thus,
each cathode-ray tube will have its own
color plus essentially the same highs
or fine detail. Since each image tube
receives the same amount of fine de-
tail, the combination of these three
colors in the final image will produce
either white, black, or intermediate
shades of grey. This is because the
combination of the three primary col-
ors, in equal amount, will produce

Fig. 10. Arrangement of projection tubes and their optical system.

Fig. 9. Another way of combining the three colored image tubes.

white or its equivalent. Thus we see
that in a “mixed-highs” system, the
fine detail of the image will appear in
monochrome, and the larger detail will
be in color.

The “mixed-highs” system is similar
to the process of color rotogravure
used in printing newspapers and
periodicals. To print a color photo,
the three primary colors are used, with
the addition of a fourth plate which is
black. This fourth plate adds black,
white, and the intermediate shades of
grey to the image formed by the three
primary colors. It has been found that
through the use of this fourth plate,
the depth, emphasis, and richness of
the picture are increased. The same
results are observed in television.

Fig. 11. A television color converter, constructed by CBS. With a simple adapter built
into the set, it enables a black-and-white television receiver to pick up color broad-
casts. The converter is mounted on the front of the set so that the viewer may have

- 1 B
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either type of reception by sliding the color attachment in front or away from screen.
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Reception with Black-and-White
Receivers

The signal which is radiated by the
color transmitter consists of a com-
posite voltage obtained by combining
the low-frequency components of each
color with the mixed-high components.
The total signal. therefore, possesses
all of the information needed to de-
velop a black-and-white image with
full resolution. When a black-and-
white receiver is tuned to a color
broadcast station, the total signal,
after the video second detector, is
passed through several video ampli-
fiers and then applied to a conven-
tional cathode-ray tube. It is true that
there is a 3.8 mc. sine wave superim-
posed on the picture signal due to the
3.8 mc. sampling frequency at the
transmitter. This will produce a dot
pattern on the black-and-white image
tube in highly colored areas, but the
dots are not noticeable at normal view-
ing distances.

When a color receiver is tuned to a
television broadcasting station trans-
mitting a black-and-white signal, the
picture will appear in black and white
with full resolution on the color re-
ceiver screen. The successive pulses
delivered to the three image tubes will
all be of equal magnitude, and, hence,
will produce varying intensities of
white—which represents a normal
black-and-white picture.

Color Receivers and Color
Converters

A color receiver requires three
image tubes plus some method of com-
bining their images to produce the
single final color picture which is
viewed by the observer. Fig. 7 illus-
trates one method of combining these
tubes using cathode-ray tubes which
are similar electrically to present
image tubes except that the phos-
phorescent screen of each is designed
to produce either a red, green, or blue
image. These images are then viewed
through two dichroic mirrors. The red

(Continued on page 102)
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Complete assembly re-
moved from case. The
extension phototube is
shown in the foreground.

Bulld This Sensitive
* PHOTOMETER

By GLEN SOUTHWORTH

in its general aspects to the field

of sound transmission and play-
back, both of these being chiefly con-
cerned with the reproduction of two
separate physical sensations. A num-
ber of common objectives are shared,
such as accuracy of reproduction, em-
phasis of desirable effects, and speed
and convenience in recording and proc-
essing. As a result, it is not surpris-
ing that many radiomen express in-
terest in the field of photography,
particularly in those instances where
such electronic devices as the elec-
tronic phototimer, stroboscope, and
speed flash are useful.

A simple and flexible device, valu-
able in other fields as well as in pho-
tography, is the electronic photometer
to be described in this article. Using
few components, it may be quickly and
easily constructed for approximately
one-third the cost of commercial ex-
posure meters, and it has the strong
advantage of being twenty to forty
times more sensitive; thus, it can be
utilized in a number of applications
for which the conventional unit is un-
fitted.

Basically, the unit consists of a gas
or vacuum type photocell and a sensi-
tive vacuum tube voltmeter. For sim-
plicity and portability, the power
supply consists of a miniature “B” bat-
tery and a single 1% volt flashlight
battery. The vacuum tube voltmeter is
a simple one-tube circuit designed for
minimum battery drain. Readings are
essentially linear, and sensitivity is full
scale at one volt or less, making this
an excellent circuit for a compact
portable test instrument.

PHOTOGRAPHY is quite similar

December, 1919

A light intensity meter twenty to forty times

more sensitive than eonventional exposure metlers.

Total “B” current drain is of the
order of two to four milliamperes,
while “A” battery drain is slightly
more than fifty mils, giving fairly long
life to both batteries. This should ap-
proximate about a hundred hours of
use for the “B” battery and five to ten
hours for the “A.” The more expen-
sive “B” battery may be kept in service
even at voltages as low as forty-five
volts and still obtain serviceable re-
sults. The bucking current for the
meter is obtained from the positive
side of the “A” battery, thus eliminat-

ing the need for a separate bias bat-
tery.

The photocell shown in the schemat-
ic is a Type 930, an inexpensive tube
of high sensitivity, developing approxi-
mately 135 microamperes per lumen
and is commonly used in sound and
relay work with an incandescent light
source. For more precise work, vac-
uum type photocells, such as the 929
which has a sensitivity of forty-five
microamperes per lumen, may be used.
In applications where extreme sensi-

(Continued on page 101)

Complete schematic of sensitive pho-
tometer circuit. A one milliampere
meter may be used if desired. Ad-
ditional range may be secured
through masking of the phototube.

Ri—1 megohm, V5 w. res.

R.—10 megohm, V> w. res.

R;—1500 ohm wirewound po.

R—1500 ohm, /5 w. res.

§$1—3 pole, 3 pos. rot. sw. (Mallory 32437)
M,—0-200 microammeter

1—1Y5 v, battery

1—67 Y5 . battery

1—1T4 tube

1—930 tube

1T4]: 8+67% ¢
']
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DON'T Sell “Nuts and Bolts™

By
CARLE CHRISTENSEN

Sales Consultant

To the non-technical customer—sell

the enjoyment a TV set will offer.

quired of the average radio dealer. The pent-up,

post-war demand was sufficient to move all the
radios and appliances he could get, and there was no se-
rious competition either as to quality or price. It was
not a matter of being able to sell the prospect—it was a
question of how much the prospect could buy from the
dealer.

As we all know, however, the picture has changed. Each
day brings us new problems of competition, both as to
quality and price, and where in the past, salesmanship
was an unnecessary frill in the dealer’s operation, today
it makes the difference between success and failure.

As was pointed out in a previous article, “The Buying
Motives, Key to More Sales” (August, 1949, issue, RaDIO
& TeLEVISION NEWwS), people buy something because they
feel it can fulfill one or more of their desires. In selling
to the average person, there is very little in the way of
cold, hard thinking that enters into the process. True,
you may explain how the article you sell operates, but it
will be helpful only insofar as it appeals to or awakens
one or more of the prospect’s desires to possess it. Tech-
nical explanations that go beyond this do not help the
sale, and if the prospect is not able to understand or ap-
preciate your explanation, it may “kill” the sale.

It is especially important that the salesman with a tech-
rical background keep this in mind, because many of the
sales that he loses to the trained salesman are forfeited
because he sells “nuts and bolts,” or should we say ‘“coils
and condensers,” instead of what his product could do to
fulfill the desires of the prospect.

Perhaps the best way to demonstrate what we have in
mind is to consider the sales presentations of two tele-

! YEAR or two ago, very little sales effort was re-
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In presenting the technical features of a
receiver, be sure you stress what they
mean in terms of enjoyment and perform-
ance to the prospect—do not give just
a technical explanation of how it works.

vision dealers—one who sold the prospect and the other
who didn’t.

Our prospects, Mr. and Mrs. Thomas Black, decided they
wanted to buy a television receiver. There were two radio
dealers in their immediate neighborhood, and as we join
them, they have just entered the shop of the first dealer,
whom we will call Mr. Jones. After the usual greetings,
Mr. Black has said, “We're interested in buying a tele-
vision receiver. I've noticed you have some on display.
We'd like a demonstration.”

Our salesman, happy at the prospect of a sale, replies,
“Yes, indeed. Come right this way, won’t you? Here's
my very finest set. It has twenty-eight tubes, with a sep-
arate channel for both audio and video signals, a twelve-
inch cathode-ray tube, and a twelve-channel tuner with
a stage of preselection, ratio detection, and push-pull 6L6’s
in the output. Isn't she a beauty?”

Mr. Black, smiling faintly, replies, “Yes. It does look
nice, but that all sounds like Greek to me. I had no idea
it was so complicated. You see, I don’t know a thing
about radio; I'm an accountant.”

Mrs. Black, who really wants a set very much, senses
her husband’s objection and suggests, “But Tom, it can’t
be so difficult. Mabel Jordan operates theirs all the time.”
Then turning to the dealer, she asked, “Will you please
explain to us how to tune it?”

“Yes indeed, Mrs. Black. It's very simple. You just
turn the a.c. switch like this and let the set warm up.
Then you turn the volume control up about half way, and
turn the tuner indicator to the channel you want. Then
you adjust the vernier control, set the brilliance and con-
trast controls, and there's your station. Simple, isn’t it?”

Mr. and Mrs. Black looked at each other a bit bewil-
dered, and then Mr. Black answered, “Yes, I guess it is
when you know how, but it still seems rather complicated.
Do you have any sets that are easier to operate?”

“Oh, no, Sir. They are all just about the same in that
way. No trick at all when you get on to it. Any more
questions you'd like to ask?”

RADIO & TELEVISION NEWS
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Mr. Black, with a doubtful expression, answered, “No,
not just now, Mr. Jones. I guess we'll want to think it
over a little. Thank you for your trouble.”

“That’s O.K.,” nodded the dealer. ‘“Drop in any time.
Be glad to serve you.”

Outside the store, Mr. and Mrs. Black walked along
quietly for a time. Then Mrs. Black spoke, “But Tom,
I still can’t believe it is as complicated as he said it was.”
There was another period of silence, and then with marked
determination, she added, “And if Mabel Jordan can do it,
I can do it too! Let’s drop in at the other store down the
street and see what they say. Maybe they’ll have some
simpler sets.”

Tom Black grinned broadly.
him a try.”

Inside the second store, Mr. Black made the same re-
quest for information. The clerk, as before, was prompt
and courteous in his reply. “Yes, Sir. TI'll be very happy
to show you some of our sets. Here’s a set we're really
enthusiastic about. It will give you a brilliant, large,
easy-to-view picture of approximately 75 square inches.
That’s really ideal for the average living room and makes
it comfortable for eight to ten people to enjoy themselves.

“The receiver embodies all of the latest engineering fea-
tures to insure you a brilliant, steady picture from all sta-
tions, and because of its superior design, it’s as simple to
tune as your present radio. Let’s try it, shall we?

“Here's a program listing for today. Let’s see now, it's
just about 7:30 p.m. Oh, yes. Here we are—what would
you like? There’'s a dramatic show at Number 4 on the
tuning dial, a news broadcast at Number 5, an old western
movie on Number 7 and a night baseball game on Number
9.

“Number 9? All right, Mr. Black. Now just to show
you how simple it is, I want you to tune it for me.

“First of all, let’s turn the set on with the knob that is
labeled ‘Volume.” That’s just like the volume control on
your regular radio. It turns the set on, and later, when
you want to control the volume. you just turn it to the
left or to the right depending on how loud you’d like it.

“Now, we’'ll give the set just a few moments to warm
up. That’s just like your radio too, isn't it? 1In fact,
there really isn't very much difference between the two,
except that in this set you tune in the picture as well as
the sound.

“Next, let’s turn the tuning dial to station Number 9.
There we are. See, we're getting a picture already. We
can do a little better than that, though. See this second
knob in the center of the tuning dial? That’s the fine
adjustment that enables us to tune the set exuctly to
the station. We just turn it slowly until we get the loud-
est sound. You’'ll notice, that as you tuned in the loudest
sound, the picture got brightest too, didn’t it? Actually,
we tune them both in at the same time, with just one
knob—we tune in the sound and the picture takes care
of itself.

“That’s really a fine picture you tuned in, isn't it, Mr.
Black?” continued the dealer after a few seconds. Mr.
Black was beaming like a school boy who’d hit his first
home run.

The dealer, quick to crystallize this positive emotion
into a definite picture, suggested, ‘‘Just like being at the
ball game, isn’t it? Can’t you just picture yourself, re-
laxed in a comfortable arm chair, watching the World
Series? There’s really nothing like it. All the magic
of modern science at your finger tips. Golly, look at that
hit! He really walloped that one, didn't he?”

Meanwhile, Mrs. Black was still a bit cautious. This
was such a contrast to the first demonstration. And there
were two more knobs. Waiting for the opportune time,
she asked, “But what about the two other knobs? Don’t
you have to adjust them, too? I've been given the idea
that tuning a television receiver was a lot more compli-
cated.”

“Oh, I was going to explain those to you in just a mo-
ment, Mrs. Black, but the fact is, because of the superior
engineering of this set, you won’t have to adjust them

“0.K., Kitten, let's give

very often. Actually, they are in some ways like the tone
controls on your radio. Perhaps you remember that some
December, 1919

A television receiver has tremendous appeal for everyone. In
making your sales presentation, keep technical details at a
minimum and build your sales talk around the pleasure and
enjoyment it will bring the family as a group, or individually.

radios had one control for the high tones and another for
the low tones? Well, that’s just about what these are,
except that they control the picture. Now, you come over
here and turn the one marked ‘Brilliance.” There! You
see how much brighter the picture became? Now, turn
this other knob marked ‘Contrast.” Notice how the pic-
ture became darker and the contrast between the light
and dark shades became greater? Well, you adjust those
two controls to get the most pleasing picture. And as a
general thing, they will require very little attention from
one station to the next. Now you tune in a station for
us, Mrs. Black. Let’s see about that dramatic show on
Channel 4.”

Quickly and easily, under his expert coaching, she tuned
in the program.

“There, now, isn’t that something? A dramatic theater
in your own home. Can't you just see yourself and your
friends gathered together around this television receiver?
It’s almost hard to understand how we got along without
it, isn’t it?

“Do either of you have any further questions?”

Mrs. Black guessed she didn’t, but Mr. Black, returning
to the world of reality, asked about the price.

“Well, Mr. Black, figured over three years of use, this
set will cost you only about thirty cents a day—not much
doubt about your getting that much entertainment out
of it, is there?

“In fact, you’ll find it will actually save money over
what you are now spending for movies, plays, and sports
events and, besides, it will bring you a whole world of

(Continued on page 118)

Both photographs are of the same receiver, yet to the general
public, one is a maze of resistors, coils, and condensers.
while the other is a thing of beauty, a complete TV set ca-
pable of bringing limitless pleasure and enjoyment to the happy
owner, Which has the greater appeal? Which do you sell?
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Adding Phone
ToYOUR FIRST

TRANSMITTER

The added modulator acts
as a convenient base for
the present transmitter.

By R. L. PARMENTER, W1JXF

little rig previously described in

these pages as “Your First Trans-
mitter” (August, 1949, issue) and you
have a desire to incorporate phone
operation, it is a relatively simple
matter to accomplish this.

Utilizing a quite simple circuit and
requiring few parts, the small modu-
lator herein described has its output
applied to the screen circuit of the
807 final amplifier. More than enough
power is obtained from a 50B5 minia-
ture beam pentode to superimpose on
the carrier emitted by the 807 the am-
plitude modulation required for phone
operation. Since a portion of the 160
meter band is now available for use
by all classes of amateurs, the combi-
nation provided by the addition of this
unit to the r.f. section makes an ideal
rig for around town use. The author
has worked across town consistently
even through evening QRM with en-
tirely satisfactory results. It may be
possible to get satisfactory operation
on 10-meter phone by using a 10-meter
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l'F YOU have already built up the

crystal, or by using a 20-meter crystal
and doubling in the 807 stage. The
author has not tried this and the re-
sults cannot be guaranteed, but the
possibilities seem to be there since the
807 requires so little drive.

In the event this is tried, however,
it is advisable to check the harmonic
radiation of the transmitter, espe-
cially if there are television receivers
in the vicinity. Even a small har-
monic content will cause interference
to television receivers, and possibly
result in quiet hours in order to keep
peace with the neighbors.

The various radio publications have
had several articles in recent months
on the subject of eliminating televi-
sion interference, and it is suggested
that these articles be studied if such
interference is encountered. In many
cases, the interference may be cured
by the use of r.f. chokes in series
with the power line feeding the trans-
mitter. The use of an antenna system
resonant to the operating frequency
will help in some cases.
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The transmitter described in the August

9

issue may be ecasily converted for phone

operation by the addition of a modulator.

In severe cases, the only solution
may lie in the shielding of the trans-
mitter. This procedure is described
in the September, 1949 issue of Rapio
& TELEVISION NEWS.

The circuit consists of a single stage
of voltage amplification for building
up the output from a single-button
microphone and applies this to the
grid of a beam power pentode. This,
in turn, applies audio power to the
screen of the r.f. final. This is really
an adaptation of a screen modulation
circuit previously described in these
pages where it was used to modulate
an 813 final.! The voltage gain has
been decreased and the power output
reduced. Also an a.c.-d.c. type of rec-
tifier, along with the series string for
filament heating, has been used to
eliminate the need for a power trans-
former. Contrary to what may have
been expected, there were no difficul-
ties experienced from hum troubles.
The only disadvantage apparent so
far is the fact that an actual earth
ground cannot be used either on the
modulator or the r.f. final, and, con-
sequently, the chassis ground is at the
potential of one side of the line. Al-
lowance must be made for this fact, of
course.

The coupling arrangement between
the modulator and the 807 is accom-
plished by the use of midget chokes
and is in reality Heising modulation
applied to the screen. This system
was not uncommon in the old days of
modulated oscillators but applied to
the plate circuit. Almost any choke
heavy enough for the average small
table model radio is good enough for
this job, as the impedance matching is

i “Screen Grid Modulation,” Alva Wilson,
W5DAD. Rapio & TELEVISION NEws, No-
vember, 1948,

RADIO & TELEVISION NEWS
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not critical. One choke furnishes a
plate load for the 50B5, while the other
furnishes additional filtering for the
screen voltage and keeps the audio
power from being lost in the power
supply. The 1 pfd. paper condenser
passes the audio voltage from the
plate of the 50B5 to the screen circuit
of the 807 but blocks the screen volt-
age from the 50B5. This condenser
could be larger in capacitance, but

ORIGINAL RESISTOR
NETWORK DELETED

/

R,—5000 ohm, V5 w, res.
R,—220,000 ohm, Y3 w. res.
R.—500,000 ohm pot.

R—125 ohm, 1 w. res.

R.—135 ohm, 10 w. wirewound res.
C—.001 pfd. @ 400 ». cond.

C,, Co——10 ufd., 25 v. elec. cond.
C.—.01 pfd. @ 400 v. cond.
C,—1 pfd. @ 400 v, paper cond.
C.,—30 pfd. @ 150 v. elec. cond.
Ce—50 pfd. @ 150 v. elec. cond.
B.—1.5 or 3 v. dry cell

J—Mic. jack

Jo, Jo—Tip jacks

L cciriryvr=

[PURTYYY > Cpap

this is really not necessary since the ; I_E_KU_M
30B5 develops ample audio power. A rE)
35W4 is used as a half-wave rectifier

to supply d.c. for the other tubes. 8!

It was deemed desirable to keep the
height of the unit to a minimum since
it was to be used as a base for the
transmitter proper. By using a 7x7x
1% inch chassis, inverted, we were
able to conserve some height and at
the same time retain the use of the
front and back drop for mounting
controls and terminals. The chassis is
raised above the baseboard of the
cabinet by 1-inch machine screws
which act as legs. This provides usa-
ble space below the chassis for socket
wiring and for accommodating the
smaller items, such as resistors, cath-
ode condensers, and coupling condens-
ers. A box was made of wood and
Masonite, the inside dimensions be-
ing 7% x7%x3% inches.
to house the chassis; the r.f. portion
slides down into the side pieces of Ma-

= s

ALOS AT A LN

i

TO 150V TO 200V,
—_— TAP ON MAIN POWER
This is used - SUPPLY BLEEDER
T,—Single button mic. trans. PL1—6-8 v, pilot lamp, 150 ma. (#40)
T.—Midget choke or output trans, V,—12A4T6 tube

CH,, CH,—50 ma. midger choke V.—50B5 tube

S —S.p.s.t. sw. Vo—35Wd tube

sonite and are affixed together by flat-
head 6-32 machine screws.

A top view of the chassis is shown
in the photo, and while the parts
placement is not especially critical,
it is advisable to orient the chokes so
that their fields will interact as little
as possible. The cylindrical object at
the front of the chassis is a war sur-
plus microphone transformer. Wiring
below chassis is done point-to-point,
and it was not deemed necessary to
illustrate this. The microphone bat-
tery is connected by using two banana
jacks, while the two combination
binding posts on the backdrop of the
chassis are for cutting the modulator
in or out of the circuit (for c.w. or
phone). The manner of doing this is
shown in the circuit diagram.

Operation

After the unit has been built and
the wiring checked, it may be tested
for audio gain and quality by connect-
ing a pair of phones across the bind-
ing post marked “for c.w.” and the
ground, with no other external con-
nections being made. (In other words,
the unit is not connected to the trans-
mitter.) A very small amount of gain
is required to provide an astonishing
amount of pickup. If this test proves
satisfactory, it may be connected to
the transmitter and put on the air.
Modulation may be observed by a
Christmas tree bulb in a feeder or by
the neon indicator. Upward modula-
tion must be maintained, so do not
lcad beyond the point where this oc-
curs since it is easy to overmodulate.
Some means of checking for percent-
age of modulation should be em-

December, 1949

Schematic diagram of the modulator, showing the changes in screen wiring.

ployed, even if it is merely having the
neighboring amateur listen in for
vour signal. Plenty of gain was ob-
served at our station when using a
T17B hand mike (war surplus) and a
1% volt dry cell, and the quality re-
ports were satisfactory for cammuni-
cations purposes.

This little modulator provides an

Top view of the modulator.

www. americanradiohistonzcom,

easy, economical way of applying
phone to the small c.w. rig previously
described. It may be effectively em-
ployed with other transmitters, of
course, when the power requirements
are similar or somewhat higher. We
ran into no “bugs” in its construction
or operation, and it should present no
difficulties even to a beginner. —f30}-

All components are below the chassis.

By A
B e
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ODE FOLLOWER

By
LEON G. WILDE

An inexpensive method of matching a 250 or 500 ohm

line without a plate-to-line transformer. This system

also provides power circuit control over the same line.

THEN recently the writer had
! occasion to couple a phono-
graph preamplifier to an am-
plifier 30 feet distant, a cathode fol-
lower circuit was used to give low im-
pedance, saving the cost of an expen-
sive tube-to-line transformer and at
the same time achieving excellent
high-frequency response. Ordinary
twisted pair, such as is used by the
telephone company, was employed for
the transmission line, although a
shielded cable such as Belden 8401 is
also suitable for the purpose.

The circuit diagram for a typical
cathode follower circuit and an ac-
companying chart giving parts values
for various tubes to match 250 ohm
and 500 ohm lines is shown in Fig. 1.
Where the value of R. is given as zero,

it may, of course, be omitted, and the
junction of R, and the grid resistor
grounded. The purpose of C; is to
block d.c. from the line, preventing
the terminating resistor from shunting
the cathode for d.c. It may be an elec-
trolytic providing that polarity is ob-
served as shown in Fig. 1.

Care should be taken not to over-
drive these circuits. About 2 volts
r.m.s. can be used without excessive
distortion. The grid resistor may be
replaced with a 500,000 ohm poten-
tiometer if desired, and this used to
adjust the input level.

Parts placement is no more critical
than in other audio circuits. The input
circuit may be well-shielded to prevent
hum pickup, as the degenerative effect
of the cathode follower circuit will

Fig. 1. Fig. 2.
+250V.
TO TUNER, ‘ R
EREANE.ETC 2(SEE TEXT)
- =\l _————
1) =1
Rl 2.2k3 (SEETEXT) I
LINE : [
z oHms R3z 4 -
TERMINATING 5 = 1 i
R2Z RESISTOR = 500 .0 LINE | !
1 - il |4 — 4
— ~ AUDIO LES
= OUTPUT TO (SEE TEXT)
POWER 10K |
AMPLIFIER | 1
| -
TUBE R/ | R: | R:| Z | C, | GAIN 5000 recar |
SR N S N R (see TExT) |
6SFS (2200 O 500, 500, 50, .38 -
126SL7 | 820 1800 500 500 so‘ .40 = :=
~eds | | "y !
126SN7 | 820 0| 250, 250| 100|
S : L TOmAG AMSLIFIER
g, "l?,“fl} gt ohr;ns Iy watt; h TRANSFORMER
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reduce the effects of any reasonable
amount of shield capacity.

A balanced 500 ohm line may be fed
by using two 250 ohm circuits hooked
“back-to-back” in push-pull, and the
line terminated with two 250 ohm re-
sistors whose junction is grounded. A
6SN7 fits this application admirably.

Although in the application already
mentioned, the volume and tone were
controlled at the remote amplifier, the
circuit might also be used to couple a
preamplifier containing volume and
tone controls to a remote power am-
plifier. In a case such as this, the cir-
cuit of Fig. 2 can be used to turn the
amplifier on and off from the pre-
amplifier using the same wires used to
transmit the audio intelligence.

In this circuit, when the preampli-
fier power is turned on, a d.c. voltage
from the preamplifier “B plus” circuit
is fed through R, to the line, operating
the relay through the 10,000 ohm re-
sistor. When the relay closes, it com-
pletes the power circuit of the remote
amplifier and turns it on also. The
audio is transmitted through the 50
pfd. blocking condensers to the 500
ohm terminating resistor. Note that in
this case the polarity of the blocking
condenser connected to the 6SF5 cath-
ode is opposite from that shown in Fig.
1. In this case, the d.c. control voltage
on the line is greater than the 6SF5
cathode voltage, hence this connec-
tion. To prevent the inductance of the
relay coil from affecting the frequency
response of the line, it is isolated by
means of the 10,000 ohm resistor. The
value of R, and the voltage rating of
the 50 pfd. condensers will depend
upon the relay used.

The relay should be a fairly sensitive
unit. The one used by the writer was a
7500 ohm, 28 volt surplus unit, and
operated on about 3 ma. After the re-
lay has been decided upon, the value of
R, can be found by connecting the 10,-
000 ohm resistor, the relay, and suc-
cessively smaller trial values of R,
across the “B” supply until a value
is found for R, such that the relay just
closes. If the characterisitcs of the re-
lay are known accurately, then the
value of R, may be calculated. Next
measure or calculate the voltage drop
across the 10,000 ohm resistor and the
relay combined, allow a safety factor,
and use this value for the voltage rat-
ing of the 50 ufd. condensers. If the
relay contacts will not handle the
primary current of the amplifier power
supply, then the sensitive relay may be
connected to operate a larger 117 volt
a.c. relay having adequate contacts.

These circuits should find applica-
tion in any case where the use of a
high-impedance circuit will result in
unsatisfactory frequency response. Be-
cause for relatively short distances (in
the order of 50 feet) almost any type
of cable may be used, it is often pos-
sible to use existing cables, thereby
saving the expense and inconvenience
of installing new cable. The control
circuit of Fig. 2 adds a control function
without extra wiring, gaining further
simplicity and convenience.

RADIO & TELEVISION NEWS
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NEW MARKETS
or INTERCOMY

By ARIE LIBERMAN
Pres., Talk-A-Phone Co.

Almost 90 per-cent of the potential
iniercom market is untapped.

this profitable line (o your business.

OST versatile yet least famil-
M iar of electronic products dis-

tributed through merchandis-
ing outlets is the intercommunication
system. This combination of utility
and mystery offers not only a tremen-
dous market, but a real challenge as
well. If ever there was a free field
in the electronic industry, intercom
offers it.

To begin with, consider just one
facet of the intercom market: the
home. Research tells us that fewer
than one-half of one per-cent of Amer-
ica’s homes are intercom-equipped.

While the industrial and office inter-
com market has received rather more
attention, a conservative estimate of
the sales potential in the intercom
field as a whole would reveal that
fully ninety per-cent of the market is
virtually untouched.

Why is this so, in an age when other
electronic products have made such
thorough penetration of their markets ?
First, because intercoms, particularly
home installations, are only beginning
to catch the popular imagination; be-
cause demand has not yet been created,
and most basic reason of all, because
its sale appears to be a complicated
procedure. Note that I say “appears

to be.” In reality it is very simple.
Let's see what happens when the
December, 1919

Add

that he
wants an intercom. First, he has rec-

prospective buyer decides

ognized a specific need. Actually, he
usually is not fully aware of how much
can be accomplished with an intercom.
He merely knows he has a problem
and he hopes that an intercom can
solve it for him. Were he aware of
the versatility of the intercom, if he
knew in how many ways intercoms
could be used to coordinate his organ-
ization or simplify the operation of his
home and eliminate wasted time and
energy, he would be in a better posi-
tion to explain his needs comprehen-
sively to the salesman. But in most
cases he is unaware of the full field
of usefulness of an intercom.

The radio distributor znd service
technician, on the other hand, knows
all these things about intercoms, but
he is not familiar with the prospect’s
problem. And no matter how many
questions are asked, the first contact
may not reveal exactly what is needed.
This is the crucial point in intercom
selling. The technician can overwhelm
the prospect with his technical knowl-
edge of intercoms and usually smother
the sale in his own erudition, or he can
ask a few simple, basic questions which
will instill and justify the customer’s
confidence and lead to an acceptable
solution of his problem. After these

www.americanradiohistorv com

basic questions are asked, upon the
“salesman” rests the responsibility of
recommending equipment which will
first meet the prime requirements of
the prospect and second. make way for
the additional intercom setup which he
will eventually need, or the need for
which he is presently unaware.

At this point, the salesman will
avoid recommending a complicated
system. Instead he will take the pros-
pect step by step over the basic prin-
ciples of the intercom. Let's assume
that the installation calls for several
master units and additional staff sta-
tions, where one staff station is to orig-
inate calls, another is not to originate
calls, another is to be “private” and
still another “non-private.”” To enu-
merate the needs in this way would be
to needlessly confuse the prospect.
Fortunately, the manufacturer himself
has come to the rescue by devising a
versatile and flexible product, a unit
which can give the buyer master sta-
tions where he needs them; staff sta-
tions as required; horns or boosters;
in short, everything needed in any
given situation, bearing in mind future
as well as present needs.

Probably the manufacturer’s great-
est contribution to simplified selling of
intercoms has been the introduction of

(Continued on page 136)
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PRINTED CIRCUITS

Part 1.

be concluded next month with an article on how

the experimenter can apply, in a simplified form,

printed cirecuits

By
JOHN T. FRYE

VERY loud Bang announced to
A the electronic world early in

1945 that printed circuits had
moved from the experimental to the
practical stage, for it was at that time
that the National Bureau of Stand-
ards, working closely with the Cen-
tralab-Division of the Globe Union
Contpany, began mass production on
the tiny radio proximity fuse for mor-
tar shells: a fuse incorporating a com-
plex electronic circuit “printed” on a
thin steatite plate 13%” long by 1%”
wide!

Since that time, the printed circuit
has thrust its tentacles into every por-
tion of the electronic field, and it has
miraculously shrunk everything it
touched. Hearing aid amplifiers, com-
plete with batteries, that are smaller
than a cigarette package; personal
radios that can be cradled in the palm
of the hand; radio and television sub-

A review of printed eircuit techniques. To

to home constructed units.

assemblies occupying only one-tenth
the space needed for conventional as-
semblies and requiring one-half as
many soldered connections for instal-
lation: these are but a few of the

This typical group, only a few of the many
commercially built units already produced, is an
example of how Centralab’s printed circuit audio
amplifier has been received by the industry.

achievements of this new process, and
the surface has barely been scratched.
Every day sees new applications of this
method by which space is saved,
weight is reduced, assembly is simpli-
fied, and cost is cut.

Every electronic worker is certain to
come in contact with printed circuits
in increasing number, and it is the pur-
pose of this article to prepare him for
that contact by making him familiar
with the various methods and techni-
ques by which these circuits are pro-
duced commercially and then showing
him how he can develop and experi-
ment with his own printed circuits.

Fig. 1. The "'Couplate” unit. It contains
a complete interstage coupling circuit.

First, it should be clearly understood
that the term “printed circuit” covers
any reproduction of an electrical cir-
cuit upon an insulating surface by any
process. Essentially it changes a bulky
three-dimensional array of electrical
parts and conductors into a compact
and very nearly two-dimensional ar-
rangement. An example best shows
how this is done:

Suppose we want to build the com-
plete interstage coupling circuit shown
in Fig. 2. First, let us redraw our
diagram on a tiny plate of steatite
approximately 1”x3%”. Then let us

Fig. 2. Diagram of “Couplate.” Finished
unit measures 1-1/16 x 13/16 x 3/16 in.

N )‘.01 t
500 2Rz
Rt 3 250 xz
[3
&50
ppfd.
3 4
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carefully trace out the heavy lines
with a small brush which we have
dipped into a “paint” made by mixing
fine particles of silver together with a
liquid binder to hold the particles to-
gether and a solvent used to make the
mixture thin enough to brush.

Next, suppose we have several dif-
ferent solutions of finely powdered
graphite or lamp-black, a resin binder,
and a solvent. We can experiment with
these until we find just the right com-
bination of mixture, thickness, and
length of line needed to produce re-
sistances equal to R, and R.; and then
we carefully paint in these resistance
lines at the proper points between the
silver conducting lines already drawn.
Then we place our little plate in an
oven and raise the temperature to the
point where our lines of paint will be
“fired” directly to the ceramic base,
adhering to it with a tensile strength
of 3000 pounds to the square inch.
Finally we solder tiny ceramic con-
densers of the proper values across
the gaps representing the condensers,
and then we attach flexible leads to
our silver paint at points 1, 2, 3, and 4.
The result is a “printed circuit” that
will perform exactly the same as one

RADIO & TELEVISION NEWS


www.americanradiohistory.com

using conventional components, but
our printed sub-assembly will be no
bigger than a postage stamp and re-
quire only four soldered connections
to be made by the radio assembly-line
operator. A commercial version of
just such a printed circuit is shown in
Fig. 1.

Such a manual process, while point-
ing up the difference between printed
and conventional circuits, obviously
could not be adapted to mass produc-
tion. Various stencilling methods are
the answer to producing more uniform
circuits at higher speed, and the silk-
screen process 1s one of the most suc-
cessful.

In this system, a fine-meshed silk
screen is tightly stretched on a wooden
frame and covered with a photosensi-
tive material that becomes insoluble
when exposed to strong ultraviolet
light. A photographic-positive mask of
the exact shape of the required con-
ducting circuit is placed on top of the
screen, which is then exposed to the
rays from an ultraviolet lamp. Final-
ly, the portions of the film protected
by the mask are washed away in cold
water, leaving a stencil of the conduc-
tor design to be printed. All four of
these steps are clearly illustrated in
Fig. 3.

This finished stencil is held securely
against the base plate to be printed;
and the circuits can be printed on
practically any insulating material, or
even on conducting material that has
been coated with a non-conducting
film. such as lacquer, and a quantity
of silver paint is placed at one end
of the screen. A neoprene bar, or
“squeegee,” is moved across the top
surface, forcing the paint ahead of
it and down through the open mesh of
the design, as is shown in Fig. 4.
When the screen is removed, the sur-
face of the plate is found to be printed
with an exact, sharp-edged, uniformly-
thick design of the required conductor
circuit. A second stencil can be used
to print the resistors in their proper
places. The paint is fired to the base
exactly as was done before. This proc-
ess is shown in Fig. 6. In Fig. 7 are
displayed base plates at various stages
of completion.

Brushing and stencilling with a silk -

Fig. 5. Front and rear views of one

Fig. 4. Silk-screen printing. Paint is forced through the open mesh of the screen.
After the screen is removed, the surface of the base plate is found to be printed
with an exact, sharp-edged, uniformly-thick design of the required conductor circuit.
A second stencil can then be used to print the rasistors in their proper location.

of the many hearing-aid amplifiers that are printed on ceramic plates.

PDecember, 19149

47

WW! oricanradiohistary. com



www.americanradiohistory.com

screen are not the only ways in which
the conducting and resistor paints are
applied. For example, a decalcomania,
on which the circuit is printed on a
thin flexible film that can be trans-
ferred to the final surface, is useful in
applying the circuits to cylindrical or
irregularly-shaped objects. The film is
removed by firing.

Most standard printing processes are
also used. As a single example, the re-
quired design can be raised on the face
of a rubber stamp, and this stamp can
be pressed first on a pad of conducting
ink and then on the surface to be
printed. Plating of this printed design
will increase its conductance if neces-
sary. In the same way, other printing
processes such as engraving, litho-
graphing, and intaglio are also em-
ployed.

You old-timers who used to draw
your own grid-leaks with a lead pencil
were using a form of printed circuits
that still may have possibilities. Pen-
cils having “leads” of varying degrees
of conductivity, or pens filled with con-
ducting inks are being used experi-
mentally. With such devices an ex-
perimental circuit could be drawn and
constructed ready for testing all at
one and the same operation!

Condensers can be painted, too, by
employing silver disks painted on op-
posite sides of the base plate so that
the plate material becomes the dielec-
tric. If the plate is constructed of
high-dielectric material, condensers of
reasonable capacity can be obtained
by this method; otherwise, miniature
thin-disk ceramic condensers are often
employed by soldering them with a low
temperature solder directly to a sil-
vered area on the base.

Printed inductors are also used,
especially in the low-inductance val-
ues. Spiral forms are used on flat

Fig. 7. Partially completed electronic circuits printed on steatite plates and bases, although the more convgnthngl
cylinders by the silk-screen process. Light lines are silver conductors and in- f01.‘ms can be used when the circuit is
ductors; dark rectangles are resistors; circular disks are ceramic condensers. printed on the tube envelope or a

cylindrical base plate as is shown in
Fig. 9. The inductance of a spiral
conductor can be increased by cover-
ing it with an insulating layer of lac-

Fig. 8. lllustrating the evolution of an audio plate-to-grid coupling circuit.

quer and then painting another spiral
& \Lo! rightl on top of i? apd connecting 'the
i1 | two in series, painting another spiral

on top of that, etc. The distributed
500 3Rz capacity and the @ of the circuit re-
0%

o 3 2 = quired are the limiting factors to the
RIS 1 usefulness of this method.

o Placing a layer of magnetic paint,

. i | . u n u made of a colloidal suspension of pow-

dered magnetic material, both beneath
and above the spiral conductor, with
COMPLETED “COUPLATE? insulating layers serving to protect the
turns of the inductance from shorting,
will also increase the inductance.

The spraying of conducting films on
insulated surfaces is another method
of printing circuits. The same paints
can be used in paint spray guns as for
the stencilled-screen process; or mol-
ten streams of metal can be sprayed
through locating stencils. Guns are
available in which the metal to be
sprayed is fed into the gun in the form
of a wire, where it is heated to the

(Continued on page 126)
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MODERN TELEVISION

6SR7
BLOCKING
OSCILLATOR

Part 20. A deseription of flyback and pulse-type

high-voltage power supplies that are part of the

horizontal deflection systems of TV receivers.

ture of a horizontal electromag-

netic system was analyzed, and it
was there noted that when the plate
current of the 6BG6 power tube driv-
ing the horizontal output transformer
was suddenly cut off, a large amount
of energy existed in the magnetic field
present in the output transformer.
Part of this energy was employed to
return the electron beam from the
right-hand side of the screen to the
left-hand side, and the remainder was
converted by the damper tube into
additional d.c. voltage which is then
added to the “B-" voltage of the low-
voltage power supply and applied to
the 6BG6 output tube.

The extremely short retrace inter-
val of 7 microseconds which exists in
the horizontal deflection circuit is used
to further advantage in developing the
9000 to 11,000 volts required by the
second anode of the picture tube. It
is well-known that the voltage induced
in any inductance is governed by the
relationship

l N PART 19 of this scries the struc-

di
e (induced) = L —
dt

where di represents the change in cur-
rent flowing through the coil (of in-
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ductance L) in the time dt. (There is
a minus sign in the foregoing equa-
tion which has been disregarded be-
cause it possesses no significance
here). In the horizontal output trans-
former, the plate current of the 6B8G6,
flowing through the primary winding,
drops from a value of 77 milliamperes
to zero in a period of less than 5
microseconds. With sufficient induc-
tance in the primary winding, pulse
peaks of 9000 to 11,000 volts may be
developed during each retrace inter-
val. These pulses have a repetition
rate of 15,750 times a second and, by
applying them to a diode rectifier, can
be converted to d.c. and then fed to
the cathode-ray tube. Since this volt-
age is developed during the retrace or
flyback interval of a horizontal scan-
ning period, the power supply is
known as a “flyback” type of power

supply. Occasionally the name, “in-
ductive-kick” power supply is also
heard.

A typical circuit of a flyback power
supply is shown in Fig. 1. A special
high-voltage rectifier tube, an
8016/1B3 tube, is connected across the
full primary of the horizontal output
transformer. During each horizontal
retrace interval, a high pcsitive pulse
is developed across this winding and
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RECEIVER

Special high-voltage sup-
ply used in North American
Philips projection systems.

By
MILTON S. KIVER

is rectified by the 8016. Due to the
high frequency of these pulses (15,750
cycles), sufficient filtering is provided
by a simple “pi” type filter consisting
of a 500 ppfd. condenser, a l-megohm
resistor and approximately a 500 upufd.
condenser formed by the inner and
outer aquadag coatings in the cath-
ode-ray tube itself. This latter ca-
pacitance, incidentally, is just as real
as any condenser bought from a parts
jobber. It will store and retain elec-
trical charge. Hence, before removing
the picture tube from a set, be sure to
discharge this capacitance by connect-
ing a wire from the inside, high-volt-
age button on the side of the cathode-
ray tube to the outer aquadag coating.
Many a tube has been dropped when
the technician failed to observe this
precaution and accidentally touched
the high-voltage button while carry-
ing the tube.

Filament power for the 8016 is ob-
tained from a small winding coupled
to the primary of the horizontal out-
put transformer. This tube was espe-
cially designed for this application, re-
quiring only % watt of power which
can be taken from the circuit.

The foregoing represents the type
of horizontal sweep circuits employed
by nearly all television receivers hav-
ing electromagnetic deflection tubes.
With sets containing 15-, 16-, 20-inch
and projection cathode-ray tubes, the
9 or 10,000 volts power obtainable
from the foregoing circuit is not
enough, and the high-voltage section
of the receiver must be enlarged. A
15- or 16-inch tube requires a full
12,000 volts, and this can be obtained
from the circuit shown in Tig. 2. The
horizontal deflection circuit preceding
the output transformer remains un-
altered. However, the output trans-
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Fig. 2. A flyback high-voltage supply unit capable of producing 12.000 volts.

former is modified to produce a peak
voltage of 6500 volts across the full
primary and to incorporate two fila-
ment windings in the secondary. The
additional filament winding is needed
because two 8016 rectifiers are con-
nected in series to develop the desired
12,000 volt output.

The operation of the rectifier cir-
cuit is best explained by using the
equivalent diagram shown in Fig. 3.
At the instant that the plate current
of the 6BG6 flowing through the
primary of the output transformer is
cut off, 6500 volts are developed here.
This voltage is applied to Vi, causing
electrons to flow around through the
primary winding and up to C, and
forcing an equivalent number of elec-

trons to flow out of the top plate and
back to V.. The electron flow continues
until C, has charged to the peak value
(6500 volts in this instance) of the ap-
plied pulse. Thereafter, V. remains
non-conductive until the next positive
peak, and even then nothing will oc-
cur unless some charge has leaked off
of C,, reducing the value of the voltage
across the condenser.

During the interval when V, is not
conducting, C: charges C, to its value
because there exists a complete d.c.
path between these two condensers.
Electrons flow from the bottom plate
of C,, through the primary winding of
the horizontal output transformer to
C., and from C. down through R, back
to C: again. Initially, the charging of

Fig. 3. An equivalent diagram of the high-voltage section shown in Fig. 2.
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C: by C, reduces the voltage across C..
However, after several seconds, C; and
C. are both charged to essentially the
full 6500 volts of the pulse.

We come now to the second recti-
fier, V,, and its associated condenser,
C;. To understand how C; acquires its
charge, consider the circuit when C,
and C. are both fully charged, and the
primary winding has a positive 6500
volts across it. If we add the voltages
existing between points A and B at
this instant, we note the following: C.
has a positive 6500 volts which combine
with the 6500 volts across the trans-
former for a total of 13,000 volts. Op-
posing this are the 6500 volts across
C.. Thus, V. receives an applied volt-
age of 6500 wvolts. Current flows
through the tube, charging C; to 6500
volts with the polarity as indicated in
Fig. 3. This places point C at a polar-
ity of 13,000 volts, obtained from the
combined voltages of C, and C;. Actu-
ally, due to losses throughout the cir-
cuit, only a 12,000-volt output is ob-
tained.

When the television receiver em-
ploys a projection tube, 25,000 to 27,-
000 volts are needed. To achieve this
we use three 8016 rectifiers, instead of
two, and employ a horizontal output
transformer capable of developing
9000-volt pulses across the full prima-
ry winding. (See Fig. 4.) The opera-
tion of this circuit is similar to the
preceding circuit with the addition
that after C; acquires its charge, it
then charges C,. This brings us to the
third diode, V; and if the voltages are
added around the circuit, with the
voltage across the transformer Dpri-
mary taken at its peak positive value,
then it will be seen that V; has ap-
plied to it a voltage of 9000 volts, and
it is to this value that C; charges. The
addition of the voltages across Ci, Cs,
and Cs produces the desired output
voltage of 27,000 volts. The 5TP4 pro-
jection tube utilizes electrostatic
focusing, and this is supplied by con-
necting a bleeder network from the
positive plate of C. to the low-voltage
power supply. A 15-megohm poten-
tiometer is then inserted at an appro-
priate point in this bleeder chain and
the voltage applied to the proper base
terminal of the image tube.

Examination of the full schematic
of the horizontal output circuit, Fig. 4,
reveals the use of a separate damper
(6AS7) and a low-voltage booster (a
5V4G). In the circuit of Fig. 2, both
of these functions were performed by
a single tube (a 5V4G). However, bet-
ter results can be obtained through
the use of separate tubes, each de-
signed for one specific application. The
6AS7 is concerned with damping out
the oscillations and maintaining a
linear beam motion, while the 5V4
converts some of the excess energy
present during the retrace interval
into d.c. voltage. In projection televi-
sion receivers, where images 18"x24"
or larger are obtained, horizontal
linearity is quite important and re-
quires special circuits, such as that
shown in Fig. 4.
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Fig. 4. An extension of the flyback circuit of Fig. 2 to provide 27.000 volts for projection tubes.

Beam Relaxer Circuit. A method
for developing high voltage which is
similar in some respects to the fly-
back method is employed in the cir-
cuit shown in Fig. 5. It consists of a
horizontal output stage which is an
oscillator driving the horizontal de-
flection coils directly and, during
beam retrace, developing the neces-
sary high voltages by the inductive
flyback method.

The 6L6 horizontal output tube
operates as an oscillator having its
grid connected to the primary of the
horizontal output transformer and its
plate attached to a tap on the sec-
ondary winding. The screen grid re-
ceives negative horizontal sync pulses
from the preceding sync clipper tube.
These lock in the oscillator so that
its frequency is kept in step with the
incoming sync pulses.

To start the analysis of the circuit,
assume that the tube has just been
cut off, due either to the oscillator
operation or the arrival of a negative
sync pulse at the screen grid. (When
the system is operating properly, the
two actions will occur simultaneous-
ly.) With the stoppage of plate cur-
rent, the magnetic flux of the trans-
former collapses, inducing a high
negative potential on the grid of V,
and a high positive potential on the
plate. The voltage reversal brought
about by the field collapse is also ap-
plied to the horizontal deflection coils,
causing the beam to retrace rapidly.

After the field has collapsed com-
pletely, the high negative potential
on the grid of V, decreases, and the
tube begins to conduct again, the rate
of current flow being determined by
the plate resistance of the tube and
the inductance of the plate winding
of the transformer. The plate re-
sistance of the tube is controlled by
the bias on the grid, and this, in
turn, is a function of the resistance

December, 1919

in the cathode circuit. Hence, by
varying the cathode resistance, we
can control the period of oscillation of
V.. The variable resistor is thus a
“hold control.”

The magnetic flux on the trans-
former starts building up now, and a
positive potential is induced in the
grid winding, thereby aiding the cur-
rent growth throughout the circuit.
Plate current flow increases due to the
positive grid voltage until the tube
reaches saturation. As current satur-
ation is approached, the amount of
positive induced grid voltage begins to
decrease until a point is reached at
which the voltage in the cathode cir-
cuit is sufficiently high to overcome
the positive grid voltage and force the
tube into cut-off. If the oscillator is
properly synchronized, this will also
be the moment for the arrival of a
negative sync pulse to the screen-grid.

point, completing one cycle of oscil-
lation.

A 6L6 is used purposely for the os-
cillator because its plate current-plate
voltage characteristics show a sharp
“knee” or bend when plate current
saturation is reached. This causes the
tube to attain saturation sharply, cut-
ting off the oscillator sharply and ini-
tiating a rapid retrace. A tube not of
the beam power type would operate
in this circuit, but since its charac-
teristics do not possess this sharp
“knee,” the retrace time would not be
as rapid and the induced voltage not
so great.

Scanning voltages which drive the
horizontal scanning coils are obtained
from the primary winding of the out-
put transformer. Also across this
winding are connected R,, L, and C,
which affect the horizontal linearity
and which are designed to damp out

We are now back to our starting any shock-excited oscillations that
Fig. 5. Wiring diagram of a beam relaxation oscillator.
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Fig. 7. Operating voltages and currents
in the pulse-type unit shown in Fig. 6.

might develop in this winding. The
potential developed across cathode re-
sistor R. is a function of the average
plate current and may be used for cen-
tering the image horizontally on the
screen. One side of the deflection coil
is connected to the movable arm of
R-. while the other end connects to a
fixed tap. In this way we can change
the relative voltage polarity between
the two points from positive to nega-

Fig. 6. North American Philips pulse-type high-voltage supply.

tive and shift the beam to the right or
left, as desired.

The incoming sync pulses may be
obtained directly from the video sig-
nal itself, or from an automatic fre-
quency control network of a type to
be described later.

Two 8016 high-voltage rectifiers are
series connected across the full sec-
ondary of the transformer, using the
high surge of voltage during retrace
to develop an output voltage of 9000
volts.

Pulse-Type H.V. Supplies. North
American Philips has recently devel-
oped a special compact projection sys-
tem which employs a special high-
voltage power supply. This high-volt-
age supply is known as a pulse type
and it differs from the flyback type
previously discussed in that a separate
pulse generator is employed, operat-
ing at a frequency which is consider-
ably lower than the horizontal sweep
frequency.

The circuit of the power supply,
shown in Fig. 6, consists of a block-
ing oscillator, a driver amplifier, and
a three-tube, cascaded, high-voltage
rectifier. The blocking oscillator is
conventional in form and operates at
a frequency of about 1000 cycles. It
produces a saw-tooth voltage which is

The horizontal output transformer used in sets containing a flyback power supply.
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applied to the grid of the following
6BG6 driver amplifier. (See Fig. 7.)
The grid of this tube is biased beyond
cut-off so that plate current flows only
during the upper third portion of the
saw-tooth wave. At the peak of the
saw-tooth, the grid voltage of the
6BG6 drops sharply into cut-off, stop-
ping the flow of plate current. Due to
the inductance in the transformer
windings and the stray capacitances
across them, the system is shocked
into oscillations. The values of these
components were chosen to produce
transient oscillations having a fre-
quency of about 25 kc. The oscillations
continue until the next flow of plate
current from the 6BG6. This is in-
dicated in Fig. 7. In the flyback sys-
tem, a damping tube placed across the
output transformer damped out all
but the first cycle of oscillations. In
this circuit no such damping is pres-
ent, and the oscillations continue
throughout the entire interval be-
tween plate current pulses. When the
6BG6 conducts again, it loads down
the circuit, stopping the oscillations.
The sudden stoppage of the plate cur-
rent at the end of each plate current
pulse then shock excites the trans-
former back into oscillations at its
natural frequency of 25 kc.

The voltage developed across the
full primary winding of the output
transformer is rectified by the three
8016 tubes to provide an output volt-
age of 25,000 volts. Since the high
voltage is developed here a little dif-
ferently than in the previous high
voltage systems discussed, a brief ex-
planation follows.

On the first positive oscillation peak
(8500 volts), current flows through
V., and C,, charging the latter conden-
ser to the full peak voltage with the
polarity as shown. On the first nega-
tive peak, the voltage across the pri-
mary transformer winding adds to the
voltage across C, to cause V: to con-
duct and charge C. to a peak value
which is twice the transformer volt-
age, or 17,000 volts. Current, in this
instance, flows from the cathode of V.
to its plate, through C, and the trans-
former primary to C: and thence back
to the cathode of V. again. On the next
positive peak, C, is charged by current
flowing through V, C. the trans-
former primary, and C, to C;, and then
back to the cathode of V, again, com-
pleting the circuit. The voltage across
C: adds to the voltage across the trans-
former primary to feed a positive
voltage to the plate of V.. Opposing
this voltage is the potential across C..
The total positive voltage at this in-
stant is 2v. (from C:) plus v. (from
the transformer) or 3v. Opposing this
is v. from C. Hence, C: receives 2v.
(3v.-v.) or 17,000 volts. By using the
voltages across C; and C,, we can ob-
tain an output voltage of 25,500 volts.
Actually, the output voltage is some-
what lower than this.

Note that in this system the oscil-
lations in the transformer produce
positive and negative high-voltage

(Continued on page 131)
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44 ONEY-MAD! Money-mad!

M The man is money-mad!”

Bill the barber com-

mented sadly as he peered through the

open door of the service department

at Mac and his assistant, Barney,
working away at the bench.

“Money-mad my eye!” Mac detorted
as he flipped off his soldering iron and
kicked a stool across to his favorite
fishing partner in a mute invitation to
sit down. “In an honest business a
man has to work six days a week to
make a living. He cannot afford to
take every Wednesday off and go
around pestering other folks who don't
have enough brass to ask eighty-five
cents for ten minutes’ worth of jockey-
ing a pair of dull clippers around over
a guy’s noggin.”

“That is a base calumny—especially
that part about the dull clippers—but
inasmuch as this is the season of con-
vivial good fellowship, I shall ignore
it,” Bill said a trifle smugly as he
perched himself on the high stool and
cradled one knee comfortably in the
sling of his interlaced fingers. ‘“How-
ever,” he continued, “I should think
you would be glad to see a customer
enter your spider-web.”

“Did you say ‘customer’?”
asked incredulously.

‘“Yes, I said ‘customer,’” Bill mim-
icked with some asperity. ‘“Money is
not strictly a one-way proposition with
me as it is with a certain Scotchman
I know. This has been a fairly good
year in the barber business—nothing
colossal, mind you, in spite of your
nasty innuendos, but a reasonably good
year nevertheless. As a result, I
thought I might sort of go all out for
Christmas; and, in spite of the warning
of my better judgment, I decided to
drop around here first and see if you
had any suggestions along the lines
of making this an outstanding Christ-
mas for the wife and the boy, Jim.”

“Battle stations, Miss Perkins!” Mac
called through a megaphone of his
cupped hands to the office girl. *Pre-
pare to execute Operation Customer.
First, bring a round of Cokes from the
refrigerator, and see that you get an
especially large and cold one for our
very good friend and customer here,
Mr. Besop.”

Barney, who was always more than
ready to enter into any kind of horse-
play, dashed into the furnace room
and came back with an old shipping
box filled with excelsior. “Here, Mr.
Besop,” he said as he knelt before the
barber, “put your poor tired feet on
this nice soft cushion.”

Bill looked in mock apprehension at
the boy obsequiously flicking imagin-
ary dust from his shoes, at Mac stand-
ing in front of him rubbing his hands
together in an unpleasantly suggestive
manner, and finally at Miss Perkins
who had appeared in the doorway,
smiling as she extended a bottle of
Coke toward him.

“Hey, what is this? Let me out of
here! Quit looking at me that way!”
he exclaimed, though reaching for the
drink. “I feel just like a big fat worm
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that has fallen from a trez directly
into a yard of hungry chickens.”

Mac stepped back and squinted at
the barber critically through a frame
formed by his fingers. ‘“Taere is a
striking resemblance, now that you
mention it,”” he agreed; ‘“although
there are some who might argue that
the appearance is more that of the
leech.”

“Never mind them, Mr. Besop,” Miss
Perkins consoled. “I'll be glad to help
you pick out something nice for your
family, and I think I know the very
thing for Martha.”

She disappeared momentarily into
the front of the store and came back
bearing a tray on which rested an
automatic electric toaster and a
gleaming electric coffee-maker.

“I have often heard both you and
Mr. McGregor say that you are likely
to bite anyone who speaks to you be-
fore you have had breakfast,” Miss
Perkins explained; ‘“but I suppose it
never occurred to you men that taking
a dim view of the start of a new day is
not just a masculine trait. We women
do not always awake just brimming
with enthusiasm and good spirits
either, but we still have to go ahead
and set the machinery of everyday life
to rolling again.

“Anything that tends to make the
launching of a new day as effortless
and painless as possible is all to the
good, and this pair of breakfast-aiders
will do just that. With them to do the
work, Martha will feel almost like a
guest at the breakfast table.”

“Wrap them up and lay them away
for me!” Bill ordered. “I never gave
it a thought that Martha might be just
as allergic to cold gray dawns as I am.
If those doodads will help, she shall

Wwww.americanradiohistory com

BILL GETS THE FULL TREATMENT

have them. But how about Jim? Got
any ideas for him?"”

“I think I have, Mr. Besop,” Barney
broke in excitedly. “You know what a
hard time Mrs. Besop has in waking
Jim up in the morning, especially if
he has been out ‘wolfing’ until late the
night before. Why don’t you install
one of our intercoms in your house
with one substation right by his bed?
Then, when Mrs. Besop wants to get
him up, she can turn up the volume on
the master station downstairs and
practically blast him out of bed.

“What is more, I know from my own
experience that it comes in mighty
handy when a guy wants to call down-
stairs, ‘Mom, where is my blue sport
shirt? or, Mom, where are the clean
towels ?’

“And then you can place another
substation in the basement game room
and another out in your shop in the
garage. That way Mrs. Besop can call
either of you when she wants you, no
matter how much noise you are mak-
ing.

“Finally, I heard him say he wished
he had one of our sensitive intercom
outfits so that he and some of the gang
could work out some ideas they have
for a radio dramatic show. He figures
that the game room could be used as a
‘studio’ while the ‘audience’ could lis-
ten in upstairs. That way they could
try out sound effects and everything.
And—"

“Stop! you human gramaphone!”
Bill shouted. “You have won your
commission already, so stop twisting
my arm. I was hoping you might
know what Jim wanted. But how
about you, you old Scotch sourpuss,”
he said to Mac; *“don’t you have any

(Continued on page 108)
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This age group will receive a
shot-in-the-arm if the Novice
class license is FCC approved.

By RAY FRANK, woJu
Associate Editor, RADIO & TELEVISION NEWS

Ham groups stand together to fight threats to

hobby. Noviece licenses get organizations® OK.

NE of the greatest contributions
0 to the future security of ama-

teur radio was the informal
conference held in Washington, D. C.
on October 10-11, for a discussion of
FCC proposals (Docket 9295). For the
first time—hams of both majority and
minority groups discussed their prob-
lems with ham representatives of the
FCC.

This was not an ‘“official” hearing.
If it had been, there would have been
a danger of disrupting amateur radio
for a long time to come. As it turned
out, and due to a last minute surprise
move on the part of certain ARRL Di-
rectors, there followed a friendly dis-
cussion which resulted in UNANIMITY,
something we have all been looking
forward to for many a month.

From the very opening of the dis-
cussion, presided over by the very
capable George MacClain of the FCC,
until almost the last minute everyone
was most congenial. They were friend-
ly, and took an open minded viewpoint
in their discussions. All conceded a lot,
and came out with one great achieve-
ment, unity! Chairman MacClain in-
troduced members of the FCC Ama-
teur Division, G. K. Rollins, I. Brown-
stein, and R. W. Percy. Mr. MacClain
pointed to the attempt on the part of
foreign interests to “pick the hams
apart.”

First on the list of organizations

34

who were to have the floor was the
ARRL. Paul Segal, General Counsel,
wanted individual reading of the
League’s report on Docket 9295. Mr.
Segal was advised that the report must
be read from the rostrum. From the
appearance of the rather elaborate 32
page document prepared in advance
by the League, it was obvious that as a
result of “‘changes of heart” at the spe-
cial board meeting, held on October
8th, there followed major changes as
were indicated by brand new plano-
graphed revisions, particularly with
respect to the Novice and Technician’'s
Class of license. For example, in the
original page 16 was seen the follow-
ing, “it is the opinion of the League
that while steady growth is necessary
and desirable, any sudden great in-
crease in amateurs, especially when
attended by lower quality of amateurs
as a result of lowered requirements,
might present practical disadvantages
outweighing any possible advantages.
For these reasons, the proposed type
of licenses is not believed to be neces-
sary.”

The surprise came on page 18 of the
planographed sheets which state in
part as follows “in this proposal the
League perceives an opportunity to
foster additional interest among the
nation’s youth in the science of radio
communication. It must be admitted
that the state of the radio art has ad-
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vanced rapidly, particularly during
and since World War II, and this has
had the effect of making radio as a
hobby appear more difficult of attain-
ment to the newcomer, particularly
youth. If this class of license is estab-
lished, the League believes it may well
serve as a bridge or stepping stone
to fuller participation in amateur
radio after a year of “apprenticeship”
training, and experience. Further, the
League believes that civic organiza-
tions, local and national, may welcome
such an opportunity to work radio
training into their youth programs.
The League is interested in giving
every encouragement to the youth of
America to become proficient in radio
operation and techniques. and while
not in favor of lowering the standards
for amateurs, believes that the encour-
agement offered by the terms of the
suggested Novice Class license will af-
ford an opportunity for greater num-
bers of young people to enter the ama-
teur and, subsequently, allied radio
fields. For these reasons, the League
regards the Novice Class of license,
under suitable restrictions as to
power and operating frequencies, to
be desirable. The League requests how-
ever, that distinctive call signs be is-
sued to the Novice Class licensees.”

We suspect that George Bailey him-
self had much to do with this last min-
ute change. We have known of his ef-
forts on behalf of youth for many
years (see “For the Record,” page 8)
and also credit is certainly due at least
to a minority of the directors, includ-
ing Jack Doyle, who saw eye-to-eye
for the necessity of a Novice Class and
Technician’s Class license. It was quite
apparent to those attending the discus-
sion that the League, in the face of
pressure from the minority interests,
finally had a change of heart as in-
dicated. As a result the League recom-
mended the Novice Class and Techni-
cian’s Class to the FCC.

RADIO & TELEVISION NEWS


www.americanradiohistory.com

Following the League’s report,
NARC, represented by Si Bing, Lew
Gilmer, J. P. Vancheri, and John P.
Southmayd (attorney for NARC) took
over. The NARC gave full support to
the League proposals to the FCC for
revisions of the proposed rules. They
stated that although these represented
some differences from their own opin-
ions, that in the interest of unity in
Ham Radio, they would be glad to see
the rules adopted as proposed by the
League, and in this way heal the
breach in the ham ranks.

Following NARC, Jack Boland and
Ed Lynch of SARA took the stand and
concurred in the feeling that the
League’s proposals were in the best in-
terest of Ham Radio. Jack Boland
stated that in the opinion of SARA,
there was no danger of dictatorship
from the FCC regulation of Ham
Radio. This has been one of the main
talking points of the ARRL against
the proposal of the FCC. Boland
stated that he, personally, was more
worried over the future of Ham Radio
due to the threats of other services
and “internal friction within the ham
ranks would serve to weaken the ham
ranks and make them easy prey to
other services who desire the use of
these frequencies.” He further stated
that SARA will support any movement
designed to help Ham Radio.

SARA has gone on record as favor-
ing the Novice and Technician Class of
license. Boland also felt that there
should be some incentive for the ad-
vanced ham so that in the future the
hams would be trained in the complex
electronic equipment that is now be-
ing used by the Armed Services. The
feeling that the average ham required
additional training was also verified
by military men who were present.
Ed Lynch of SARA, felt that the con-
troversial 12.0 portion of the rules,
was needed so that Ham Radio would
be furnished with a stated objective in
order to justify its existence.

At the conclusion of the SARA dis-
cussion, there was an informal discus-
sion on the subject of code speed for
the Novice Class. The League felt that
the contemplated 5 words-per-minute
with the sending at a rate of 7.8 words-
per-minute was entirely too slow and
that much better training would be
given if the speed of sending were in-
creased to somewhere between 10 and
15 words-per-minute with the spacing
between characters such that the aver-
age speed would be 5 words per min-
ute. This was, in the opinion of the
League, desirable in that it would en-
able the beginner to recognize charac-
ters more by their natural sound.

Red Rollins of the FCC said that in
the Commission’s experience they had
found that the 7.8 word-per-minute
rate would be satisfactory and that
they had given over 300,000 operator
examinations for commercial services
and found that there were few failures
due to the slow speed of sending.

We attended this informal meeting
simply in the roll of reporters and in-
dividual hams and took no part in the
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discussions. It was felt that those who
represented organized groups of ama-
teurs should present their cases, and
in this way, give the Commission staff
a consensus of opinion. We felt that in-
dividual discussion of the various pro-
posals in order to stress some par-
ticular ‘“pet objective” would serve
only to confuse the issue (and it did
in one particular instance).

Following the remarks of SARA,
Clyde Richelieu, W1JR, former Cen-
tral Division Director, gave one of the
most well-founded and enthusiastic
talks on the results of the informal
hearing. Clyde believed that the
greatest thing that had happened was
the acceptance by all parties con-
cerned of the Novice Class.

George Bailey, before leaving the
Monday meeting, congratulated both
minority groups (NARC and SARA)
on the marvelous spirit of cooperation
shown and expressed his great per-
sonal delight in the results of the hear-
ing. .

Among those who also spoke briefly
were Mr. J. McAulay, representing the
National Council of States Executives
of Agencies for the Blind. Mr. Mc-
Aulay objected to the proposed 20
word-per-minute code speed require-
ments for the extra first class amateur
radio license, although this license was
not included in the final proposals as
adopted by the various groups.

A group speaking for the Single-
Sideband Operators was represented
by Don Norgaard. Mr. Norgaard spoke
at length on the proposals to increase
the frequencies for phone in the 75
meter band and went on record as op-
posing the addition of any frequencies
for phone use in this band. Mr. Nor-
gaard also felt that no -exclusive fre-
quencies were needed for single-side-
band phone operation and felt that the
system itself was well capable of com-
peting with the established forms of
modulation under any conditions.

Albert Hayes, W2BYF, spoke briefly
on the proposed frequencies for the
Novice group. Mr. Hayes (speaking
for himself—not representing any
group) felt that the frequencies were
ill chosen and some other portion of
the 80 meter band would be better

suited. At this point, one alert gentle-
man stood up and pointed out that Mr.
Hayes operates most of the time on
3705 ke. (one of the frequencies in the
band to be assigned to Novices). After
discussion it was decided to adopt the
Novice frequencies as proposed by the
League.

Wm. Carley, representing several of
the operators who consistently use the
50 mc. band, gave the results of an in-
formal poll conducted by himself and
other operators to determine the
wishes of the 50 mc. operators as to
frequency assignments. Of the ap-
proximately 450 active 50 mc. hams,
311 were polled and 201 returned the
questionnaires. Of the questionnaires
returned, 66% were in favor of assign-
ing the frequencies from 50.0 to 50.1
mec. to c.w. use exclusively.

The meeting adjourned at approxi-
mately 5 p.m. and was rescheduled for
the following morning.

Mr. MacClain and the technical staff
of the Amateur Division of the FCC
literally burned the midnight oil to
pour over the proposals and recom-
mendations that were discussed
throughout the day. These gentlemen,
needless to say, are highly qualified
not only because they are amateurs
and therefore know the problems of a
ham, but they are extremely capable
engineers and know the limitations in
the matter of assignment of frequen-
cies, where and how they can best be
used. They have the added ability to
take a practical viewpoint on amateur
techniques and limitations.

It is certainly to the credit of the
FCC that the Commission appointed
men of such caliber to study and
recommend proposals that would serve
the best interests of all concerned. Mr.
MacClain himself won high praise and
respect from the entire assembly for
the effective manner in which the
meeting was conducted.

The attendance on the following day
was somewhat less and Mr. Brown-
stein, attorney for the FCC, brought
up several questions which had arisen
during discussion of the League’s pro-
posals by the FCC staff. These sub-
jects were handled one by one, and all

(Continued on page 107)

Troop 510. Boy Scouts of America. studying ham radio under the direction of Charles
Schram. W9UBT. This type of group would benefit most from Novice licenses.
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Waveform Analysis
in TV RECEIVERY

By JOHN B. LEDBETTER
Eng. WKRC-TV

The waveform comparisen method
gives positive proof of performance

in any stage of the television receiver.

r-l‘HE absolute operating condition
of a television receiver can best
be determined by making a de-
tailed waveform analysis of each sec-
tion and comparing it with the manu-
facturer’s specifications. While this
method is conclusive and may be very
desirable in particular applications, it
is far too laborious and time-consum-
ing to be adopted as a standard
method of troubleshooting by the busy
service technician. When waveform
analysis is used as a relative method
of testing, however, it is one of the
most efficient, thorough, and rapid sys-
tems yet employed.

In the relative check system, the re-
ceiver trouble is first isolated or nar-
rowed to a particular section of the
receiver in the usual aural or visual
manner. A point-to-point waveform
check is then made in that immediate
stage and the resultant waveforms
compared to a standard or recom-
mended set of waveforms for that par-
ticular receiver. Motorola, Philco,
and several other television receiver
manufacturers illustrate the service
manuals of a number of their sets with
waveform photographs, along with
peak-to-peak voltage readings. These
photos are invaluable in determining
the operating condition at any desired
point in the receiver.

Service technicians employed by a
radio distributor or retail store, or
who otherwise have occasion to service
a large number of receivers of the
same make or model, will find it
worthwhile to compile a list of wave-
form patterns and peak-to-peak volt-
age readings of each different model.
Each successive receiver of the same
or similar models can then be given
a rapid reference check by comparing
the shape and amplitude of waveforms
in various stages against those of the
compiled list. Voltage comparisons
will give the relative loss or gain per
stage of the receiver under test, while
the waveshape comparison will reveal
such faults as insufficient bandwidth,
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non-linearity, clipping, distortion, hum
pickup, and a number of other occur-
rences which point directly to faulty
components or incorrect adjustment.
A *“standard” waveform record can
be compiled by taking a receiver
known to be in good operating condi-
tion and checking the waveforms and
peak-to-peak voltages at various points
in each stage (usually at the grid and
plate). An outline of the waveform
pattern can be quickly made by plac-
ing graph paper, or ordinary tracing
paper, over the scope screen and trac-
ing with a pen or pencil. Each trac-
ing can then be placed in a notebook
or miniature file system for future
reference. The recommended proce-
dure for making these tabulations will
be discussed presently in more detail.
The "average service technician who
has been engaged in television receiver
servicing and alignment for any length
of time has already become familiar
with the various response curves or
waveform patterns of the oscillator,

i.f, and discriminator stages. These
have been adequately covered in past
issues of this magazine and hence will
not be repeated in this article. Em-
phasis instead will be placed on the
sync and sweep circuits of the receiver
and on the associated circuits, includ-
ing the sync separator, pulse limiter,
pulse stripper, etc. It is in these stages
that a great many receiver difficulties
are experienced.

Waveform Analysis and
Tabulation

For checking waveform condition,
the only equipment needed will be an
oscilloscope, if provisions are included
for calibrating the scope to read peak-
to-peak voltages. In the DuMont
Model 241 scope, for instance, a 1.6
volt, 60 cycle (peak-to-peak) voltage
is available on the front panel for cali-
bration. The 6.3 volt filament voltage
of the receiver may also be used as a
calibration source. To calibrate the
scope, first obtain the desired wave-
form on the screen and adjust the ver-
tical gain control until the pattern is
large enough to read easily. Then
apply the scope leads to the source of
calibrating voltage and note the amp-
litude of deflection. In the case of the
DuMont 241, the 1.6 v. peak-to-peak
terminal would be used; in scopes not
so equipped, the 6.3 v. (r.m.s.) filament
winding of the receiver under test can
be used. (It must remembered that
the 1.6 v. calibrating voltage is set up
as a peak-to-peak value for direct
reading, while the 6.3 v. represents a
r.m.s. value. To read an r.m.s. voltage
as peak-to-peak, multiply by 2.8. Thus,
the 6.3 v. filament winding would
actually produce a peak-to-peak de-
flection on the scope of 17.6 volts.)

For screen calibration, either the
graduated scale celluloid screen be-
longing to the scope, or a strip of linear
graph paper fastened to the screen,
may be used. With the vertical gain
set as previously described. determine
the units of deflection per volt. If an

o—

Fig. 1. Waveform patterns as taken at various stages of a Motorola VK101 or VK101M
television receiver. All following point references are made to the schematic dicoram
Fig. 2, page 58. (A) Detector output and lst video grid, slow sweep. (B) Detector outsut
and 1st video grid, fast sweep. (C) 2nd video grid, slow sweep. (D) Sync seporator
input. slow sweep. (E) Sync separator input. fast sweep. (F) Plate of pulse stabi'izing
amplifier, slow sweep. (G) Plate of pulse stabilizing amplifier, fast sweep. (H) Grid of
pulse stripper. slow sweep. (I) Grid of pulse stripper, fast sweep. (]) Grid of pulse
limiter, slow sweep. (K) Grid of pulse limiter, fast sweep. (L) Plate of pulse limiter, slow
sweep. (M) Plate of pulse limiter. fast sweep. (N) Iategrated vertical pulse measured at
the junction of the 22,000 and 6800 ohm resistors between the pulse limiter 6]5 and the
vertical blocking oscillator transformer with the 6SN7 vertical blocking oscillator tube
removed, slow sweep. (O) Grid of the 6SN7 vertical blocking osciilator, slow swezp.
(P) Plate of 6SN7 vertical blocking oscillator, slow sweep. (Q) Plate of 6SN7 verical
discharge tube, slow sweep, (R) Plate of 6V6 vertical output tube. slow sweep. (S) Sec-
ondary of vertical output transformer, slow sweep. (T) Vertical deflection coil current,
slow sweep. (U) Center tap of horizontal sync discriminator transformer, fast sweep.
(V) discriminator diode plate, pin #3 of 6H6 discriminator tube, fast sweep. (VV) dis.
criminator diode plate, pin #5 of 6H6 discriminator tube, fast sweep. (W) Grid of 6V6
horizontal oscillator tube, fast sweep. (WW) Plate of 6V6 horizontal oscillator tube. fast
sweep. (X} Grid of 6]5 horizontal discharge tube, fast sweep. (XX) Plate of 6]5 horizontal
discharge tube, fast sweep. (Y) Secondary center tap of horizontal output transformer to
ground, fast sweep. (YY) Bottom primary terminal of horizonal output transformer and
ground, fast sweep. (Z) Bottom secondary terminal of the horizontal output transformer
and ground. fast sweep. (ZZ) Saturated signal on the grid of the kinescope tube.
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odd number of units is obtained, in-
crease or decrease the vertical gain of
the scope until an even number of
units can be counted. This will make
direct reading of the deflection per-
centage much easier. Orice the scope
is calibrated, the amplitude of each
waveform can be determined simply by
connecting the scope leads to the de-
sired test point.

Main requirement for the scope, in
addition to its linearity and bandwidth,
is that it should have a vertical sen-
sitivity of 1 volt (peak-to-peak) or
better. For waveforms taken at the
vertical sweep and sync circuits, the
scope must be synchronized at ap-
proximately 30 cycles to correspond
with half the vertical sweep rate. For
waveforms obtained from the horizon-
tal sweep and sync circuits, it must be
synchronized at 7875 cycles, or half the
horizontal sweep rate. All tests should
be made with the same signal applied
at the receiver terminals. The stand-
ard RMA test pattern as broadcast
from the television transmitter is
recommended and should be. used
whenever it is available. The regular
test pattern of the station may also be
used, or the modulated output from a
video signal generator, in the event no
stations are on the air. It is, of course,
understood that a variation in wave-
shapes in a number of stages will re-

sult if a reference signal other than
that employed in the original tabula-
tions is used in checking other re-
ceivers.

Typieal Waveform Patterns

Waveforms shown in Fig. 1 were
taken by Motorola engineers and apply
specifically to Motorola Models VK101
and VK101M. Some alteration in these
waveform patterns may be noted in
receivers of different design, or even
in receivers of the same model when
a different scope is used. Waveform
variation with individual scopes is gen-
erally due to the difference in capacity
of the scope leads. Differences in
scope linearity and frequency response
can also account for part of this dif-
ference, especially in stages which
pass video frequencies.

The waveforms as shown were taken
on a DulMont Model 241 scope, using
the low-capacity test probe. For the
stages in which both horizontal and
vertical pulses appear, two photos
were taken, one with a slow scope
sweep (30 cycles), and the other with
a fast sweep (7875 cycles). For the
slow sweep, the synchronizing selector
of the scope is set for 60 cycles and the
synchronizing control adjusted to ob-
tain a stationary pattern. For the
fast sweep, the synchronizing selector
should be set for “Y” signal, or in-

ternal sync. With the frequency range
control of the scope set to the slow
sweep, the resulting waveform repre-
sents one or more complete fields.
Waveforms taken with the range con-
trol on fast sweep will represent one
or more scanning lines. In addition to
the waveform patterns, the photos
also show the amplitude of the various
signals. These are based on a 0.7 volt
signal at the grid of the first video
stage.

To obtain a waveform of the saw-
tooth current in the deflection coils, a
5 ohm resistor must be inserted in
series with the deflection circuit, and
the scope leads connected across the
resistor. In the horizontal deflection
circuit the resistor should be inserted
in series with the plate supply lead to
the 6BG6G horizontal output tube at a
point below the coupling condenser
(marked X in Fig. 2) when the Motor-
ola VK101 is being checked. This is
done to prevent an improper wave-
form which might result from the rip-
ple voltage or damping diode action.
In other receivers not employing a
similar d.c. supply circuit, the 5 ohm
resistor is inserted in series with the
plate supply lead at the most conven-
ient point. (Measurement across the 5
ohm resistor is necessary in the hori-
zontal sweep circuit since the induced

(Continued on page 144)

Fig. 2. Partial schematic of the Motorola VK101 and the VK101M television receivers.
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NSTEAD of ‘“rolling their own,”
many amateurs buy factory-as-

sembled transmitters. The usual
reason is that they do not have the
facilities or the time to do a proper
Jjob themselves. Some hams get more
enjoyment out of operating than out
of building and experimenting, and
they don’'t mind spending a few extra
dollars for equipment they know will
work every time it is turned on. Also,
commercial rigs as a general rule are
much more compact in construction
and more finished in appearance than
homemade outfits. These are impor-
tant considerations if the station is to
be squeezed into a corner of a living
room or incorporated into a well-ap-
pointed den. Many hams like to make
an impression on visitors, and trans-
mitters with engraved panels and
chrome decoration undeniably do the
trick.

There are certain sound technical as
well as aesthetic advantages to fac-
tory-made units. With few, if any, ex-
ceptions, the transmitters available on
the present ham rmarket are thor-
oughly engineered and very depend-
able. Because of the TVI problem,
manufacturers are giving special at-
tention to stability and harmonic sup-

(Center) This Collins transmit-
ter is similar to the exciter
unit shown at the right with
an antenna network added.

(Left) The Collins 32V-2 is an
extremely compact phone-c.w.
transmitter of 150 watts c.w.
input, and 120 watts on phone.

December, 1949

pression and are working miracles. A
recent demonstration in this connec-
tion proved the fact that TVI can be
licked. A ham living in a very crowded
veterans’ housing project about 50
miles from New York City bought a
new 150-watt phone transmitter and
strung up an inconspicuous 132-foot,
half-wave antenna for 75-meter
phone, using No. 20 wire. This was
draped in somewhat irregular fashion
over scveral buildings and was sup-
ported in certain places only by tiny
insulators removed from variable con-
denser frames. Other hams living in
the project told him he was attempt-
ing the impossible, that any peep out
of him after 5:00 p.m. would bring
down the wrath of the community on
his head, etc. This chap has three
youngsters of his own who like to see
Howdy Doody and Kukla, Fran, and
Ollie, so he bought a sensitive 15-inch
tube television receiver and a double-
stacked array to pick up the New
York stations.

Transmitter and TV set are six feet
apart in the same room. The trans-
mitting antenna runs within t=n feet
of the receiving array. Yet this man

MAAMAL amaricanradiobhictaon L oo

By
ROBERT HERTZRBERG,
W2D.JJ

Partll. Are you planning
on buying factory made
transmitting equipment?
Here's what to look for
and how much to spend.

works 75-meter phone, with 150 watts,
with the TV receiver cranked up to
full gain, and there isn’t the faintest
sign of an interference pattern on the
screen! As must be expected, he gets
complaints of “interference” from
neighbors even during those evenings
when the station- is off the air, or
when he and his wife are at the
movies.

From the standpoint of application,
commercial transmitting equipment
can be broken into two categories:
exciters and complete transmitters.
An ‘“exciter” is simply a small, low-
power oscillator, very accurately cali-
brated in frequency and provided with
a well-regulated power supply so that
the generated radio-frequency signals
are very stable. Bandswitching is usu-
ally included, the bands up to about
30 megacycles being covered. The

(Top) This exciter unit is used in conjunc-
tion with the Collins 30K-1 transmitter.
These two units are connected by a cable.
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A 50 watt transmitter-exciter unit by
Millen. Requires an external power
supply and features plug-in coils.

Millen 90811 high-frequency =
amplifier unit. This is intended
to go into a complete transmitter.

power output is in the neighborhood
of a few watts.

The exciter is invariably kept on or
next to the receiver in the operating
position of the station and its output
is fed into a buffer-power amplifier-
modulator unit which can be across
the room. An advantage of this ar-
rangement is that the operator can
shift his position within a band, as in-

This World Radio Labs. transmitter, “Globe
King.” with a rating of 275 watts, is avail-
able in kit or completely assembled form.

RN\

f

o

Millen bandswitching v.f.o., featuring full ==
bandspread on all bands from 80 to 10 meters.

a—
Millen 500 watt final ampli-
fier. Designed for push-pull
812 tubes, it may be read-
ily changed to other tube
types of similar rating.

terference dictates, by making slight
adjustments on the exciter alone. He
usually doesn’t have to retune the
power amplifier because the circuits
in it are a trifle broad. The permissi-
ble range of adjustment without am-
plifier trimming varies with different
transmitters and is enough to make
operation very flexible. One of the
most popular exciters of this type is

Rear view of the “Globe King” transmitter.
Chassis, transformers, and other parts add
up the weight of the unit to 150 pounds.

www americanradiohistorvy com

called a “Signal Shifter” because the
name describes its function exactly.
Exciters in general are often referred
to as “v.f.0.’s,” meaning *“variable fre-
quency oscillators.”

Many hams invest in a good v.f.o.
and then build up their own amplifier-
modulator stages. This is a sensible
and economical idea, as it combines
the advantages of factory-made qual-
ity and the fun of experimenting.

An exciter by itself is a complete
little c.w. transmitter. Some exciters
contain provisions for narrow-band
FM, and are therefore complete phone
as well as cw. transmitters. With a
proper antenna and transmission line,
a v.f.o. is capable of extraordinary DX
all by itself. As experienced hams well
know, power is much less important
than a clean, stable signal under the
control of a patient, careful operator.
Many amateurs who start with an ex-
citer, with the expectation of supple-
menting it later with a husky ampli-
fier, stop right there when they dis-
cover that low power gets out. One
standard v.f.o. has an output on cw.
of about 15 watts, and that’s a respect-
able rating in any league.

With transmitters, as with receiv-
ers, you get what you pay for. The
expensive elements of a transmitter
are in the power supply rather than
in the r.f. section; power and modula-
tion transformers, filter chokes and
filter condensers start to cost real
money when you get into high power.
There's no economy in ‘‘cheap” parts.
If, for instance, a 1000 volt rated filter
condenser is used on 1000 volts, and a
sudden line surge hikes up the voltage
a bit and kicks out the condenser, the
rectifier tubes and the power trans-
former are likely to go up in smoke.
Unexpected things happen at high
voltages, as every ham finds out at
some stage of his career. That's why
it is wise to check over the specifica-
tions and ratings of all parts of a
transmitter before buying.

A 50 watt bandswitching transmitter for both
phone and c.w.. made by Harvey-Wells.
Covers all ham bands from 2 to 80 meters.

RADIO & TELEVISION NEWS
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The Hallicrafters HT-19 transmitter is modern in design.

Although amateur stations are per-
mitted, under FCC regulations, an in-
put to the final stage of 1000 watts,
comparatively few hams use that
much power, and the biggest factory-
made transmitter sold today (for
strictly amateur purposes) is rated at
500 watts. The restricting factors are
both electrical and mechanical. A
“500-watt” transmitter draws about
three times that much power from the
line, and that's about as much as an
ordinary house circuit can furnish
without burning up. A one-kilowatt
rig requires a special power line. Also,
the copper and steel in big transmit-
ters makes them difficult to pack, ship
and install. The Collins 30K-1, rated
at 500 watts, weighs something like
600 pounds. You can't push that
around by yourself! The floors of
many homes won’t even support that
much weight concentrated in one spot.

Transmitters in the 100/200-watt
bracket represent the best compro-
mise of the conflicting factors of cost,
power, and interference-producing po-
tentialities. Besides, they are com-
pact, table-top jobs and you can move
them around, when necessary, with-
out straining yourself or requiring the
services of a rigging team. Remember
that power alone is no guarantee of
anything except big utility bills and
QRM headaches. It's the amount of
r.f. energy you get into the antenna
that counts, not the mere volts-times-
amperes combination in the plate cir-
cuit of the final amplifier tube.

For your guidance in comparing
and selecting apparatus within the
range of your pocketbook, there fol-
lows herewith a condensed listing of
the recognized exciters and transmit-
ters now being offered for ham use.
Because this equipment represents a
considerable investment, you should
write to the manufacturers for de-
tailed data on any particular item that
appeals to you, and you should satisfy
yourself in advance, before you buy,
that it will meet your requirements.

Exciters.

Bud Model VFO-21: Uses 6F6 oscil-
lator, 6V6 amplifier, VR-105 voltage
regulator, NE-51 tuning indicator, and
5Y3 rectifier; output about 41 watts;
uses four sets of plug-in coils to cover
10-, 20-, 40- and 80-meter bands; with
one set of coils, $52.
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Meissner “Signal Shifter”: Uses 6V6
oscillator, 807 amplifier, 6Ui5 tuning
indicator, OA3 and OD3 voltage reg-
ulators, and two 5Y3 rectifiers; six-
position bandswitching coil turret, 10
to 80 meters; output 6 watts; in kit
form, $50; factory-assembled. $100.

Millen 90711 V.F.O.: Uses 8SK7 os-
cillator, 6SK7 buffer, 6AG7 amplifier,
5Y3 rectifier, and VR-150 voltzge regu-
lator; temperature compensated cir-
cuit; bandswitching, covers 10 to 160
meters; bandspread tuning; $90.

Hallicrafters HT-18: Uses 6BA6 os-
cillator, 6BA6 speech amplifier, 6BA6

R.. chassis is at the top. mod-

ulator section is the the bottom
in this rear view of the "Globe
Champion’ 150 watt transmitter.

The World Radio Labs. “Globe Champior.” wmp
is an unusually compact 150 watt job. It can
be had in kit form, ready for screwdriver and
soldering iron assembly. or in assemblec form.

WwWwW_americanradiohistons com

Hallicrafters HT-18 v.f.o.-exciter unit. It contains NBFM.

modulator, 6L6 amplifier, 5Y3 recti-
fier, and VR-105 and VR-150 voltage
regulators; bandswitching, 10 to 80
meters; operating with NBFM in-
ciuded, with built-in mike amplifier;
provision for three crystals; output
about 3 watts; $110.

Collins 310B-1: Uses 6SJ7 oscilla-
ter, three 6 AG7 multipliers, 2E26 am-
plifier, 6SL7 sidetone oscillator,
5R4GY high-voltage rectifier, 5Z4 low-
voltage rectifier, 6H6 bias rectifier,
and VR-105 and VR-150 voltage reg-
ulators; output about 15 watts; band-

(Continued on page 114)

<= The World Radio Labs. “Globe
Trotter,”™ a 40 watt transmitter,
2 available assembled or in kit form.
Rear view of “Globe Trotter.”
Practically all of the available
space is used to advantage.
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ecording Mtationary

By
LEONARD HESSE

CATHODE-RAY oscilloscope
A often must be used when ad-

justing or designing certain
circuits. When working on the solu-
tion to a specific probiem, it is some-
times necessary to view a large num-
ber of traces. Since the mental
comparison of results may lead to
confusion, a logical procedure to fol-
low is to photograph each interesting
trace and then compare the photo-
graphs as a group.

When considering that writing
speeds of about forty inches per micro-
second can be obtained with special
equipment, it is logical to assume that
stationary patterns can be photo-
graphed satisfactorily with almost any
camera. This assumption is correct
if certain features are available in the
camera used, or if certain modifica-

Fig. 2. Over-all view of home-built camera.
Although in appearance this camera does
not compare with commercially available
performance is

units, its exceptional.

62

PATTERNY

Fig. 1. Special bracket is
used to mount home-built
camera to the oscilloscope.
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tions can be incorporated to produce
the desired results.

To illustrate the results which can
be expected, a certain double-ended
square wave was photographed with a
number of cameras. The height of the
trace was adjusted to exactly one inch.
A 3GP5 tube was used with a light
shield, and screen brightness was nor-
mal. .

Using Super XX panchromatic film
in a cheap, fixed focus folding camera
having a normal lens speed of f11, and
equipped with a “plus 3” portrait lens,
a negative was obtained from which
the contact print shown in Fig. 3A was
made. About one second exposure
time was allowed. A ‘“plus 3” portrait
lens has a strength of three diopters,
and, when in focus, the distance from
this auxiliary lens to the tube face was
1234 inches. While the resulting pic-
ture is a good reproduction of the
trace, it is rather small. Though it
could be enlarged, the requirements of
a satisfactory technique rule out an
enlargement process.

Any camera can be made to produce
an image approximately full-size by
doing either of two things. The first,
and probably the easier, is to use a
powerful auxiliary lens, the function
of which is to shorten the focal length
of the normal lens and permit a much
larger image of a small object at close
range. Fig. 3B is again a contact print
made from another negative of the
same film which produced Fig. 3A. An
auxiliary lens with a strength of ten
diopters was used to produce the
image shown, and the distance from
the lens to the tube face was reduced

www americanradiohistorv com

This camera. home-built at relatively low cost,

is ideal for photographing those CRT patterns.

to 4% inches. Fig. 3B also illustrates
a slight amount of distortion which
may be introduced at the ends of the
trace by using a powerful auxiliary
lens. When using this camera, eight
2% x3% inch negatives are obtained
from one roll of No. 120 film at a cost
of about six cents each.

A second method of producing a
larger image than can be obtained
with a normal lens is to increase the
distance between the lens and the film.
Practically the only camera which will
permit a sufficient increase in this lens-
to-film distance is a view type with at
least a double bellows extension. Ex-
amination of Fig. 3C reveals that ex-
cellent results can be obtained with a
camera of this type. Fig. 3C is also a
contact print of the same wave shown
in Figs. 3A and 3B and was taken with
a Goerz 9x12 cm. view camera with
double bellows extention and a Dog-
mar 4.5 lens. The adequate bellows
extension eliminated the necessity of
using an auxiliary lens, and the dis-
tance from the lens to the tube face
was 11 inches. Using such a view cam-
era results in a setup which is very
convenient and which produces an ap-
proximately full-sized, distortionless
image at maximum lens openings. Un-
fortunately, however, such a camera
is not readily available to most scope
users.

A vest-pocket size camera fitted with
a ten diopter auxiliary lens produced
the 1%x2% inch negative from which
the contact print shown in Fig. 3D was
made. Examination of Fig. 3D reveals
that some distortion and non-uniform
image density is present. This is the

RADIO & TELEVISION NEWS
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result of not having the lens and tube
centerlines exactly in line. These “in
line” conditions must be adhered to
when using small cameras with short
focal length normal lenses in conjunc-
tion with auxiliary lenses to produce
images of usable size by working close
to the tube face. One limitation pre-
sented by a small camera is that the
size of the image is limited by that of
the film.

One objection to using a roll film
type of camera for this work should be
obvious. Very often the desired nega-
tive is sure to be in the middle of the
film strip. In order to develop the de-
sired record, it is necessary to waste
the remaining portion of unexposed
film, or wait until the balance of the
roll has been exposed. Cut film hold-
ers such as are used with view types
of cameras, on the other hand, make
each record readily available for in-
stant processing.

Panchromatic film should be used to
photograph a green trace, and a one-
second exposure will produce a satis-
factory record. If a tube is available
which produces a blue trace, such as
was used by the writer to record the
traces shown, the problem becomes
very much simpler. A blue trace per-
mits stationary patterns to be photo-
graphed directly on recording paper
with a low value of screen brightness,
still permitting short exposure times.

Fig. 3E shows this same wave as
photographed on No. 697 Kodak re-
cording paper. This paper is obtain-
able in rolls, and can be cut to fit a
cut film holder. The resulting records
are obtained at a cost of about two
cents each. The use of recording paper
offers certain advantages, since it can
be handled with care under a No. 2
safelight. It is developed like any
sensitized paper, but one disadvantage
is that the resulting image is reversed.
If it is desired, however, the paper can
be used as a negative and a positive
print made from it.

Comparing the photographs which
have been presented and considering
the advantages and limitations of the
photographic equipment discussed, it
is possible to list the following require-
ments which equipment should possess
for the recording of stationary pat-
terns:

(1) The recording material (film or
paper) should be used in a cut film
holder to permit immediate processing.

(2) Equipment cost should be low
enough to make the venture attrac-
tive.

(3) A means should be included for
supporting the camera to reduce to a
minimum the set-up and take-down
times.

(4) No adjustments should be nec-
essary prior to making a recording.

(5) Compactness should be a
“must.”

(6) Record should be approximately
full size.

No low-cost equipment could be
found which would satisfy all of the
desired requirements. Because sim-
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plicity was desired and also since a
camera can be a simple thing consist-
ing of a lens and shutter on one end,
a provision for holding film on the
other end, and a light-tight member
between the two ends, it was decided to
build one incorporating all of these
desirable features. The result, shown
in Fig. 2, was completed at a cost of
less than $11.50.

No attempt was made to reduce
weight, and the design could have been
simplified. The frame and lensboard
are of % inch sheet brass; the rails
are of 3 inch brass rods which have
been hard-chrome plated. Steel bar
stock was used for the rail supports
and slider. These three pieces were
clamped in a drill press vise and
drilled together so that the holes
would be in line. The holes in the
slider were then reamed slightly over-
size to slide freely. Bookbinders’
leatherette was used for the bellows.
Several coats of automobile top dress-
ing should be applied to the bellows
after assembly to the % inch thick
marine plywood end frames. Sheet
brass, ¥4 thick, was used for the back
into which the cut film holder slips.
The 4x5 inch cut film holder is held
against hardwood strips by phosphor
bronze springs. Black mohair cloth
was glued to the inside edges and front
of the back to provide an effective
light seal. A handle of aluminum rods
provides the means for convenient
manipulating. Two % inch diameter
holes in the bottom of the frame are
drilled to receive two aligning pins
projecting from the supporting
bracket. :

Since these provisions accurately
orient and align the camera, the only
set-up time needed is that necessary
to fasten the camera to the bracket by
means of the cup and knurled screw.
It would not be necessary to provide
the amount of bellows extension
shown, or even to make an actual bel-
lows. Any sort of a light-tight mem-
ber would be satisfactory if traces only
are to be photographed. This gadget
results in a fair view camera for other
photographic work, however, and the
addition of a housing containing a light

(Continued on page 161)

Fig. 3. Actual full-size reproductions of
oscilloscope patterns taken by several
different types of cameras. Note the wide
variations in over-all height obtained.

Fig. 4. Miscellaneous parts that are used in the actual assembly of the home-built camera.
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DIVIDING NETWO

RKS

By HAROLD RENNE

Technical Editor, Rapio & TeLeEvisioNn NEwS

A two-speaker system using a tweeter and a woofer
has many advantages over a single speaker system.

ECAUSE of the difficulty in

manufacturing a speaker with

a single cone assembly which
will satisfactorily reproduce both the
extreme low and extreme high audio
frequencies, it has become rather com-
mon practice to use a dual speaker
system for high-quality installations.
In such installations, a low-frequency
speaker, or woofer, is used which is
designed primarily to satisfactorily re-
produce low frequencies, and a high
frequency speaker, or tweeter, is used
which is designed for the high frequen-
cies.

It is desirable in systems of this na-
ture to “sort out” the low frequencies
from the high frequencies and apply
each to the proper speaker. A network
for performing this function is called
a dividing network, and the point at
which the frequency division takes
place is called the crossover frequency.
This is the frequency at which the two
speakers receive equal amounts of
energy.

Experience has indicated that a
dividing network should have an at-
tenuation beyond the crossover fre-
quency of from 6 to 12 db. per octave.
This may be accomplished with fairly
simple networks. Two types of circuits
may be used: the filter network and
the constant-resistance network. Both
have advantages and disadvantages,
and both will be discussed.

Fig. 2 shows parallel and series filter
dividing networks, made up of half-
section elements of the so-called m-
derived type. Full section elements
could be used, giving an attenuation of
18 db. per octave beyond the crossover
frequency, but the slight improvement
in operation is not worth the additional
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cost and losses involved. With extreme
care in design, a dividing network may
introduce as little as .5 db. power loss,
but even this can become appreciable
when high powers are involved. For
example, at a power level of 100 watts,
a .5 db. loss represents a power loss of
about 11 watts.

The equations in Fig. 2 indicate how
the condenser and inductance values
may be determined. The value of R,
indicates the impedance of each of the
speakers and the input impedance to
the network. The crossover frequency
fc is determined by the speakers used
and should be as low as possible. Each
speaker should be able to contribute
appreciably to the sound output at
least one-half octave beyond the cross-
over frequency.

The filter-type dividing network is
somewhat more versatile than the con-
stant-resistance type and has slightly
better transmission characteristics in
both the transmission and attenuation
bands. It does not lend itself readily
to mass-production techniques, how-
ever, as two different values of induct-
ance and capacity are required.

Fig. 1. Schematic of a simple dividing net-
work which will operate quite satisfactorily.

) 2ptd.

TWEETER VOICE COIL

A

WOOFER VOICE COi.
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This is an interior view of an
RCA type of dividing network

for theater use. The cross-
over frequency is 400 c.p.s.

Both the parallel and series type of
networks are effective, but listening
tests seem to favor the series type
(Fig. 2B).

It might be instructive to calculate
a typical dividing network on the basis
of the circuit and equations given in
Fig. 2. For the reasons given before,
we will choose the series type for our
calculations. A typical value for the
speaker and input impedances would
be 8 ohms, and the crossover frequency
will be chosen as 800 cycles. Substi-
tuting these values in the proper equa-
tions gives the following constants for
the network:

L, = 1.6 mhy. C; = 40 ufd.
L; = 1.0 mhy. C, = 25 ufd.

The inductances should be wound
with fairly heavy wire on a nonmag-
netic coil form, such as wood. An in-
ductance bridge is very helpful in ob-
taining the correct values. The coils
should be mounted with their axes per-
pendicular to avoid mutual coupling.
The condensers must not be of the
electrolytic type, but they may be
paper or oil-filled. Some condensers
available on the surplus market would
be suitable. Observers report that the
calculated values of inductance and
capacity may be varied as much as
259, without any appreciable effect on
reproduction as judged by listening
tests.

The constant-resistance type of
dividing network is shown in Fig. 3.
It will be noted that for a given net-
work, the values of the two induct-
ances and the two condensers are the
same, making this unit easier and
cheaper to build on a production basis.
When properly designed, this network
is equally as effective as the filter
type. It has the theoretical advantage
of presenting a constant load to the
source at all frequencies, but the wide
variation in impedance of the voice
coils with frequency tends to defeat
this advantage.

Either of the networks shown will
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give an attenuation of about 12 db. per
octave beyond the crossover frequency
and will introduce a power loss of be-
tween .5 and 1 db. An attenuation of
18 db. per octave may be obtained by
the use of = or T sections instead of L
sections, but such attenuation is not
essential, and, as with the filter type,
the additional power loss resulting
from introducing the additional com-
ponents more than outweighs any ad-
vantage that might be obtained.

As an example of a typical series-
type constant resistance dividing net-
work (Fig. 3B) let us take the same
conditions as before, namely, R, = 8
ohms, f. = 800 cycles. This gives values
for L, of 1.1. mhy. and C. of 31 ufd.

A much simpler dividing network
than those described above is fre-
quently used. This network is shown
in Fig. 1 and consists simply of a 2 ufd.
condenser in series with the voice coil
of the tweeter. The inductance of the
woofer voice coil is appreciable, and
its impedance rises with frequency.
The inductance of the tweeter voice
coil is relatively small, so the imped-
ance of the condenser-voice-coil series
combination decreases as the fre-
quency increases. These two effects
tend to cancel each other, giving a
fairly constant impedance.

In the above discussion, we have
ignored the fact that the tweeter
speaker is, in general, more efficient
than the woofer. This would tend to
give an unbalanced output with exces-
sive high frequencies. For this reason,
an attenuator is usually placed in the
tweeter circuit to compensate for this
increased efficiency.

We have assumed in our dividing
network calculations that the voice
coil impedance of the tweeter and of
the woofer were the same. If such is
not the case, the problem is consider-
ably more complicated. If the tweeter
voice coil impedance is higher, it may
be shunted by a resistor, within limits,
to bring the impedance down to the
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Some typical commercial dividing networks. (A) RCA network with 400 cycle crossover

for theater use.

(B) Brociner Electronics constant-resistance network with 500 cycle
crossover and an attenuation of 12 db. per octave.

(C) Circuit used by Stephens

Mtg. Co. to give an attenuation of 12 db. per octave and a crossover of 600 cycles.

(D) University Loudspeakers, Inc..

woofer has an 8 ohm impedance and
the tweeter is rated at 16 ohms, a 16
ohm resistor may be connected in
parallel with the tweeter to bring the
total impedance down to 8 ohms. Half
of the high-frequency power is lost in
this resistor, but the higher tweeter
efficiency may make up for this loss.
The above discussion has assumed
that the dividing network is placed
between the output transformer and
the speakers. It is entirely possible to
place this network in the center of the
amplifier and then use separate power
amplifier stages for the low and high
frequencies. The network may be
somewhat simplified since the value of
R. may be greatly increased and since
power loss in the network is no longer
a vital consideration. These advan-
tages may be overcome by the addi-

network with 600 cycle crossover frequency.

separate power amplifier channels, but
this system has been used with marked
success in a commercial amplifier
manufactured in England.

Another possibility is to place the
dividing network in the plate circuit
of the output stage, and then to use
separate matching transformers for
the high and low frequency speakers.
This permits matching the network to
any speaker impedance, and because
the network is in a high impedance
portion of the circuit, more convenient
values of inductance and capacity are
possible. At least one company using
this latter system reports highly satis-
factory results.

With good woofer and tweeter
speakers, proper enclosures, and a
suitable dividing network, frequency
response from 50 to 15,000 cycles can

correct value. For example, if the tional cost and complexity of the two be readily achieved.
Fig. 2. (A) Parallel and (B) series filter divid-
ing networks made up of half-section elements. rw\
Fig. 3. (R) Parallel and (B) series constant resist- iy -J_ L2
cnce dividiny networks made up of L sections. _ji' LF e wF
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Hints on Using Mweep Generators

or TV RECEIVER
ALIGNMENT

By

JOHN A. CORNELL
RCA Service Co.. Inc.

Principles of visnal alignment — its pit-

falls and hints on how to avoid them.

ISUAL alignment of bandpass
Vcircuits, for many years an es-

tablished technique in factories
and development laboratories, has re-
cently assumed considerable impor-
tance in the radio service industry due
to the rigid requirements imposed by
the tuned amplifiers used in television
receivers. The principles of visual
alignment, and the various methods
of applying the principles, have been
described in a great many technical
articles and books. Seldom, however,
have these sources given reasons for
the ambiguities which are often evi-
dent when a radio technician attempts
to align, by visual methods, a televi-
sion receiver or, in fact, any other
type of receiver. Many a service tech-
nician’s faith in visual alignment tech-
nique has been shaken when, after
following exactly the instructions in
the service manuals and instruction
books, he has obtained a response
curve which appeared to him unlike
anything described or shown in any of
the books or articles, or anything that
could be interpreted as a fault or mis-
alignment in the receiver being
aligned. Such puzzling results are
sometimes obtained with one particu-
lar piece of test equipment and not
another; indeed, with some test in-
struments in the lower-price brackets,
confusion is commonplace.

It is the purpose of this article to
interpret some of the apparently am-
biguous curves sometimes seen on os-
cilloscopes in aligning amplifiers, and
to tell whether such curves are due to
the amplifier undergoing alignment or
to the equipment and methods used to
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align it. Moreover, cures will be pre-
scribed, and hints will be given which
will make more uniform the results
obtained from visual alignment. The
cures will apply generally to some of
the lower-priced test instruments
which understandably are not as ade-

quate as the higher-priced units capa--

ble of doing a more efficient job of
alignment.

First, look at Fig. 3, which shows
the equipment needed for performing
a visual alignment and its connection
to the television receiver. No marker
generator is shown here, since in the
interest of unity, this article will not
be concerned with marker generators
and their application. Nevertheless, a
marker generator is a necessary part
of the alignment equipment and
should be used in a practical align-
ment job. An essential part of the test
setup shown in Fig. 3 is the metal
sheet, upon which rests all of the
equipment and the receiver under test.
Just why this metal sheet is impor-
tant will be explained later.

Let us assume that the picture i.f.
amplifier of the receiver is to be
aligned, and that the oscilloscope and
sweep generator are properly adjusted
and connected to the proper points in
the receiver. These points should be
obtained from the manufacturer’s
service data for the receiver. Many
modern sweep generators employ a
sinusoidal sweep, so we will assume
that the one shown in Fig. 3 does also.
This means that the voltage fed to the
picture i.f. amplifier is an r.f. wave
swept through the i.f. passband at a
60-cycle, sine wave rate. Moreover,
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RCA’s television sweep generator.

the voltage employed for horizontal
deflection of the oscilloscope beam is
a 60-cycle sine wave. If everything is
operating properly, and if the ampli-
fier under test is not badly out of
alignment, a waveform similar to that
shown in Fig. 1A will appear on the
oscilloscope screen. When the sweep
phase control on the sweep generator
is properly adjusted, the two traces
will overlap to produce the response
curve shown in Fig. 1B.

Some sweep generators have a
blanking switch which disables the
oscillator during the time that it
would normally sweep from the high-
frequency end of the passband to the
low-frequency end. When this blank-
ing switch is thrown, the outputs of
the sweep generator and, consequent-
ly, of the amplifier under test are zero
during the return sweep time. The re-
turn trace on the scope is, therefore,
a straight line representing zero re-
sponse. Fig. 1C shows this. Whenever
the blanking switch is used, the sweep
phase control must first be properly
set, then left alone.

The patterns of Fig. 1 indicate what
should normally be seen during a vis-
ual alignment. Of course, these curves
may be seen inverted and/or switched
from left to right, depending upon the
phasing of the sweep generator, the
polarity of the signal across the load
resistance, and the scope polarity. The
service data for the particular re-
ceiver being aligned will indicate the
various adjustments necessary to pro-
duce the normal response curves of
Fig. 1. It is well understood that these
patterns will be modified by various
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degrees of misalignment in the ampli-
fier under test.

What is not so well understood,
however, is that in many cases the
curve seen on the scope can differ rad-
ically from the true response of the
amplifier even though the amplifier
is perfectly aligned. In many of these
instances, the radio technician per-
forming the alignment will reason
that the deviation of the curve from
nomal is due to misalignment of the
amplifier. He will then try to secure
the proper response curve by making
adjustments on the amplifier. Since
the amplifier may not be at fault, any
attempt at alignment may result in
even further misalignment, thus leav-
ing the technician in a most embar-
rassing situation. He will probably
not be able to produce anything like
an ideal response curve, or if he does,
then the true response of the ampli-
fier will be incorrect because he has
unconsciously misaligned it in such a
way as to compensate for deficiencies
in either his method, the oscilloscope,
or the sweep generator.

Now, let's see just what can make
the curve shown on the scope differ
from the true response of the ampli-
fier. First, we'll determine the effect
of the oscilloscope on the shape of the
response. Fig. 2A shows the waveform
of the voltage which would be fed to
the vertical amplifier of the oscillo-
scope to produce the response shown
in Fig. 1A or B. This waveform is not
unlike a low-frequency square wave
and, as such, it is not a particularly
easy thing to pass through an ampli-
fier undistorted. In fact, for an oscil-
loscope amplifier to pass this wave
without distortion would require it to
have a sine-wave response that is flat
down to four or five cycles. A great
many oscilloscopes in use today, and
even some on the present market, do
not meet this requirement, and they
will naturally distort the waveform of
Fig. 2A.

The nature of the distortion is
shown in Fig. 2B. Notice the tilt on
the normally flat horizontal portions
of the wave. This tilt is due to low-
frequency phase shift in the vertical
amplifier of the oscilloscope. In a
practical alignment setup, the wave-
form of Fig. 2B will be displayed on
the scope as Fig. 2C. Notice the op-
posite tilts on the horizontal portions
of the wave. Bear in mind that there
is nothing wrong with the amplifier
being aligned—the distortion of Fig.
2C is caused entirely by the oscillo-
scope. If the blanking switch on the
sweep generator were turned on, the
distortion would be still greater.

The sound i.f. amplifier normally
has a response like that shown in Fig.
2E, but if the scope used to display the
curve does not have good low-fre-
quency response, the trace of Fig. 2D
will be seen. Radio technicians who
have done considerable visual align-
ment work with various makes of test
equipment will doubtless recognize
the trace of Fig. 2D. Those who know
the reason for the loops in the trace
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of Fig. 2D will ignore them and con-
centrate on the upper portion of the
trace. When this upper portion is ad-
justed for maximum height and sym-
metry, the amplifier is properly
aligned, regardless of the distorted
lower portion of the trace. This pro-
cedure is not so simple in the case of
the picture i.f. amplifier, however, as
a glance at Fig. 2C will show. An ex-
perienced technician may be able to
visualize how the trace of Fig. 2C
would appear if there were no low-
frequency distortion present in the
oscilloscope, and so perform a fair
alignment job, but it's a difficult and
time-consuming process.

A far better solution is to improve
the low-frequency response of the os-
cilloscope and thus be completely free
from confusion as far as the scope is
concerned. This can be done by re-
placing all of the coupling and screen
bypass condensers in the scope with
higher-capacity units. Also, the cath-
ode bypass condensers should be in-
creased to about 500 ufd., or removed
altogether. The latter alternative will
decrease the gain of the scope. The
same type of distortion may be en-
countered even with a scope having
good low-frequency response, if the
waveform fed to the vertical amplifier
is not taken directly from the detector
load resistance. If this waveform is
taken from the output side of a cou-
pling condenser, then that condenser,
especially if it is low in capacity, may
introduce low-frequency phase shift.
A good rule to observe is always to
take the waveform directly from the
detector load, except when the manu-
facturer’'s instructions specify other-
wise.

Now let’s consider another source
of confusion. Many technicians have
noticed that the shape of the response
curve seen on the scope will change if
the chassis is touched, or if the test
instrument cables are moved around,
or if a hand is brought near any of
the cables, test equipment, or the re-
ceiver. Sometimes, as a particular
coil or transformer is being adjusted,
the proper response will be obtained,
only to be lost when the alignment
tool is removed. This can happen even
with non-metallic alignment tools.

Fig. 1. Video i.l. response curves which
indicate proper operation of receiver and
test equipment. All curves are normal re-
sponse of (A) phasing control improperly
set, (B) phasing control properly set. and
(C) blanking switch on generater “On.”

SN
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Fig. 2. Effect of oscilloscope on visual
alignment waveforms. (A) Normal
waveform fed to scope. (B) Distortion
introduced if scope does not have
good low-{requency response. (C) Ef-
fect of low-frequency distortion on
normal response curve. (D) Effect of
low-frequency distortion on normal re-
sponse of sound i.i. amplifier. (E) Nor-
mal response of sound if. amplifier.

These effects, which are more no-
ticeable on the higher-gain receivers,
are usually caused by feedback from
the receiver or the scope back into the
power line and then into the sweep

Fig. 3. Test setup used for the visual alignment of television receivers.

“HIGH"END USUALLY GOES TO
CONVERTER GRID

TO VIDEO
DETECTOR LOAD

——METAL SHEET

R.F. OR I.F. QUTPUT

TIME-BASE OUTPUT OF SWEEP GENERATOR
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Fig. 4. Eftect of oscillation of the picture
if. amplifier as noted on response curve.
The wide beat pattern shown will be
seen only when an oscilloscope having
good video frequency response is used.
If the oscilloscope is not designed to
have good video frequency response.
then the beat pattern will be narrower.
may look somewhat like a marker pip.

(A)

(B)

Fig. 5. Effect of overloading on shape of
response curve. (A) Response curve of
picture i.f. amplifier, showing poor align-
ment. (B} Response curve of same ampli-
fier with sweep generator output turned
up so as to overload amplifier. Notice
the false indication of good alignment.

generator or an earlier stage in the
receiver. The feedback causes regen-
eration (or even oscillation in some
cases), which causes the entire test
setup to become unstable and critical
with respect to cable position and
hand capacity. Actual oscillation of
the amplifier will cause the curve to
widen considerably at some point due
to the beat produced, as shown in
Fig. 4.

The cure for all of this instability
is simple. Just place the scope, the
receiver, and the sweep generator
(also any other test equipment that
may be used) on a large metal sheet,
which should preferably be copper.
Make sure that all units are in good
electrical contact with the metal sheet
or bypassed to it. Some test-equip-
ment units are designed to fit into a
special metal rack, which helps to
minimize power-line coupling.

Another source of error in align-
ment may result from too much out-
put from the sweep generator. In this
event, one or more of the tubes in the
amplifier being aligned may overload,
or limit. This produces a flattening of
the top of the response curve. Fig. 5
shows the effect of limiting on the
true response of a picture i.f. ampli-
fier. When overloading occurs, the ra-
dio technician will experience the
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false impression that alignment ad-
justments do not affect the top of the
response curve. The flat top will also
indicate that the response is good, al-
though this may be far from correct.
To avoid any errors due to overload-
ing the amplifier under alignment, a
simple procedure will be suggested.

Set the sweep generator output as
low as possible, then gradually ad-
vance the output control. The trace
on the scope will increase in height
until, at some point, the top of the
trace will start to flatten. This is the
point at which the amplifier under
test starts to overload or limit. Now
decrease the output of the sweep gen-
erator until the trace is about half
the height observed when flattening
of the top first occurred. Set the scope
gain control for a pattern of conven-
ient height. As the alignment pro-
gresses, the trace will probably in-
crease in height. When this happens,
do not reduce the oscilloscope gain;
rather, decrease the output of the
sweep generator to maintain the trace
at approximately half the limiting
height or less.

Still another source of error in vis-
ual alignment occurs when the output
of the sweep generator is not reason-
ably flat over the band of swept fre-
quencies. This can be caused, for one
thing, by not connecting the sweep
generator properly to the receiver. In
the first place, the output cable of the
sweep generator must be terminated
in its surge impedance, usually a re-
sistance of about 75 ohms. The longer
the cable, and the higher the fre-
quency, the more important is the ter-
mination. In most modern sweep gen-
erators, this termination, or part of it,
is included in the head of the cable,
and as long as the cable is connected
across an impedance in the receiver
which is high compared to the termi-
nation, no difficulty should be experi-
enced. This requirement is generally
met with most television receivers ex-
cept when the generator is connected
to the antenna terminals of the re-
ceiver. Here, the impedance is usu-
ally either 75 or 300 ohms. In this
case, the antenna input impedance,
when added in parallel with the re-
sistance already in the head of the ca-
ble, must terminate the cable in its
surge impedance.

Methods of doing this, both for bal-
anced and unbalanced inputs, are usu-
ally shown in the sweep generator
instruction book. The leads from the
sweep generator cable should be as
short as it is possible to get them, or
else lead resonance may cause a hump

Fig. 6. Diagram of a detector for check-
ing sweep generator output for flatness.

I‘Zﬂ)uuld.

220k |
TO "HIGH” END TO VERTICAL
OF SWEEP GEN- AMPLIFIER OF
ERATOR OUTPUT 120K SGOPE.

CAaBLE.
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or a dip to appear on the response
curve. In no case should any lead ex-
tensions be added to the leads already
provided on the head of the cable.

When the output of the sweep gen-
erator is connected to the grid of an
i.f. tube or to the converter, and that
grid is at a negative potential, then
the termination in the cable will
short-circuit the grid potential. To
avoid the consequent alteration in the
operating characteristics of the stage,
a small blocking condenser should be
placed in series with the “high” end
of the output cable. The blocking con-
denser, which should be a ceramic
type of about 500 pxfd. capacity, must
have very short leads (not over %
inch long).

Some of the lower-priced sweep
generators, either through faulty de-
sign or some other defect, do not have
an output which is constant over the
swept band. Use of such a generator
will cause the radio technician un-
knowingly to adjust an amplifier un-
der alignment so that it compensates
for deficiencies in the output of the
sweep generator. This of course, will
result in a poor alignment job, and
what is worse, may to all appearances
indicate to the technician that his
faulty alignment job is good.

Some sweep generators obtain their
output through frequency modulation
of an oscillator whose center fre-
quency is the same as that of the am-
plifier to be aligned. This type of
generator can be checked for flatness
before it is used. The check must be
made on the same band of frequencies
that will be used to align the ampli-
fier after the check is completed. The
method is to demodulate the output
on the desired band and apply the re-
sulting wave directly to the vertical
amplifier of the scope. A suitable de-
tector for this purpose is shown in
Fig. 6.

All precautions about terminating
the sweep generator cable and keep-
ing leads as short as possible should
be observed. If the output of the
sweep generator is flat over the band
of swept frequencies, then the detec-
tor output will be pure d.c., which
will be displayed on the scope as a
horizontal line. If the sweep genera-
tor blanking switch is turned on, then
two parallel horizontal lines will be
seen. One represents zero output; the
other represents the d.c. output level
of the detector. Any deviation from
flatness in the output of the sweep
generator will be shown on the scope
as a curve, a tilt, or some irregularity
on the line. The actual amount of de-
viation from flatness is evident when
the blanking switch is turned on. If
the sweep generator has no blanking
switch, then the vertical input termi-
nals of the scope can be momentarily
short-circuited to simulate the blank-
ing action. This will cause the trace
on the scope to jump for an instant to
the position representing zero level.

Any deviation frem flat output, if
evident, will be superimposed on the

(Continued on page 112)
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Compiled by KENNETH R. BOORD

to dedicate the ISW DEPART-

MENT to the “Voice of America.”
Our thanks go to the State Depart-
ment, and in particular to Roger
Legge, New York, for the following
data:

The United States first entered the
field of international broadcasting on
a sizable scale in 1940. The “Voice of
America” was established under the
Office of War Information to serve as
a weapon of psychological warfare and
as an instrument for projecting Amer-
ican news to Allied and neutral peo-
ples.

With the end of the war, the psy-
chological warfare activities were
eliminated but the “Voice of America”
continued broadcasting on a reduced
scale under control of the Department
of State. The purpose, as set forth
by Public Law 402, 80th Congress, is
“to promote the better understanding
of the United States among the peoples
of the world and to strengthen coop-
erative international relations.”

The broadcasting operation is the
responsibility of the International
Broadcasting Division, Office of Inter-
national Information, Department of
State, and is under the jurisdiction of
the Assistant Secretary of State for
Public Affairs.

Programs are written, produced, and
broadcast from studios in New York
City and Washington.

The “Voice of America” beams to
areas having a potential radio audi-
ence of 295,000,000.

The language schedule includes: To
Europe, in Bulgarian, Czech, English,
French, German, Greek, Hungarian,
Italian, Polish, Rumanian, Russian,
Serbo-Croat, Slovak, Slovene, and
Spanish; to the Middle East, in Per-
sian; to Latin America, in English,
Portuguese, and Spanish; to the Far
East, in Cantonese, English, Korean,
Mandarin, and Russian. Addition of
broadcasts in Arabic, Turkish, Hebrew,
Ukrainian, and Swedish is planned.

Although accurate estimates are im-
possible, surveys, interviews, letters
from listeners, and reports from U. S.
overseas missions, political refugees,
and American correspondents indicate
a regular “Voice of America” audience

lT IS indeed a pleasure this month

{Note: Unless otherwise indicated, all time is
expressed in American EST: add 5 hours for
GCT. “News' refers to newscasts in the English
language. 1In order to avoid confusion, the 24
hour clock has been used in designating the times
ol broadcasts. The hours from midnight until
noon are shown as 0000 to 1200 while from 1
p.m. to midnight are shown as 1300 to 2400.)
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of many millions. Letters from listen-
ers totaled more than 100,000 in the
past year.

On numerous occasions, news avail-
able only from these broadcasts has
become widespread in countries where
censorship prevented dissemination by
any other media.

In April 1949, more than 200 Soviet
transmitters began an intensive and
expensive jamming campaign attempt-
ing to prevent the “Voice of America”
from being heard by Russian listeners.
To combat this jamming, the “Voice of
America” increased substantially the
number of programs in Russian and
the number of transmitters per pro-
gram.

The “Voice of America” uses 36
short-wave transmitters in the United
States—ranging from 20 to 200 kilo-
watts power. These are located at or
near New York City, New York; Bos-
ton, Massachusetts; Cincinnati, Ohio;
San Francisco, California; Dixon, Cali-
fornia; and Delano, California. They
are operated by The Associated Broad-
casters, Inc.; Columbia Broadcasting
System; The Crosley Corporation;
General Electric Companry; National
Broadcasting Company; Westinghouse
Radio Stations, Inc.; and World Wide
Broadcasting Corporation.

Short-wave relay transmitters in-
clude four of 75 to 100 kw. at Munich,
Germany; two of 100 kw. at Honolulu,
Hawaii; and two of 50 kw. at Manila,
Philippines. Medium-wave relay trans-
mitters in operation are one of 150 kw.

at Munich, Germany, and one of 50 kw.
at Manila, Philippines. Short-wave re-
lay transmitters are under construc-
tion at Tangier. Short- and medium-
wave relay facilities are leased from
the BBC, London.

Broadcasting time is provided on the
transmitters for the programs of the
Armed Forces Radio Service and the
United Nations.

The current frequency schedule of
broadcasts of the “Voice of America’
and the Armed Forces Radio Service
is as follows:

Manila A, 920 kcs., 0500-1045 to East
Asia; Munich A, 1195 kecs., 1030-2400
to Europe.

KNBI, 6.060, 0400-0915 to Hawaii-
Australia; Munich III, 6.080, 1100-1730
to Europe; WLWO, 6.080, 1900-2100 to
West South America; KCBA, 6.120,
2015-0330 to Alaska-Aleutians (AFRS),
and 0400-0915 to Marianas-Philippines
(AFRS); Munich I, 6.170, 1215-1730 to
Europe; KNBA, 6.185, 0400-0915 to
East Asia; Munich IV, 7.250, 1100-1730
to Europe; KCBR, 9.515, 0400-0915 to
Philippines-East Indies; Manila III,
9.530, 1745-2000 to Far East; WGEOQ,
9.530, 1900-2200 to East South Ameri-
ca; Munich II, 9.540, 1100-1730 to Eu-
rope; WNRA, 9.550, 1400-1730 to Eu-
rope; WKID, 9.570, 0700-0915 to East
Asia; WRUW, 9.570, 1900-2000 to Cen-
tral America; KWIX, 9.570, 2015-0315
to Alaska-Aleutians (AFRS); KRHO,
9.650, 0400-0915 to East Asia; WABC,
9.650, 1700-1730 to Europe; KGEI,

(Continued on page 92)

The 100 kw. General Electric transmitter of KRHO, the “Voice of America” outlet in Honolulu.
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Fig. 1. Top view of the home-
built, qutomatic test keyer.

An Automatic
TEST KEYER

Details for constructing and operating an instru-

ment designed to facilitate the observation of the

keyed output of radio transmitters. It provides a

means for keying the transmitter at a constant rate

anywhere between 10 and 150 words-per-minute.

keying system of a radio trans-
mitter is best realized with the
aid of a cathode-ray oscilloscope in
much the same manner that the qual-
ity and depth of modulation is ob-
served with the voice-modulated
transmitter. In either case, the final
amplifier is operated into a dummy
load which approximates the normal
antenna load. A pickup loop is then
arranged to couple a sample of the
r.f. output to the vertical plates of
a cathode-ray oscilloscope, and the
linear sweep is adjusted until the
pattern formed by the modulation
(or keying as the case may be) ap-
pears stationary on the face of the
display tube. Adjustments are then
made to produce the desired wave-
form and depth of modulation.
Adjustment of a telephone trans-
mitter is relatively easy, insofar as
obtaining a steady oscilloscopic pat-
tern is concerned. A steady tone of a
suitable frequency is applied to the
modulator. The tone frequency is
then adjusted until a satisfactory os-
cilloscope pattern is obtained. With

70

THE PROPER adjustment of the

the telegraph transmitter, the prob-
lem is more difficult. A keying rate
which produces a satisfactory pattern
is rather high for hand keying, and
the dots must occur at an absolutely
constant rate. Even a “bug” key, held
over to the dot side, changes speed
and dot length and is, therefore, not
entirely satisfactory for this purpose.
Motor-driven commutators have been
used to produce a steady dot pattern,
but even those devices have a tendency
to be somewhat unsteady.

The most satisfactory solution to the
problem of providing steady dots for
test keying is the use of a simple mul-
tivibrator-driven relay. A multivibra-
tor can be made very stable. It can
also be made to cover a rather wide
range of frequencies. It will maintain
a uniform ratio of mark to space over
its frequency range, and with the aid
of an additional tube, it can produce
a square wave admirably suited to
operating a high-speed keying relay.
The inductive surge across the relay
coil can be used to synchronize the
linear sweep of the oscilloscope with
the keying pulses, or a slight amount

www americanradiohistorv com

By

JAMES M. WHITAKER.
W2BFB

of 60 cycle ripple can be introduced
in series with one of the multivi-
brator tube grid, plate, or cathode re-
sistors to synchronize the multivi-
brator with a submultiple of the
power line frequency. If the latter
method is used, the linear sweep of
the oscilloscope may also be syn-
chronized with a submultiple of the
power line frequency. (Most commer-
cially-built oscilloscopes have this
feature built in as a part of the sweep
synchronizing circuit.)

A multivibrator keying setup for
transmitter keying tests can and
should be relatively small and sim-
ple. With the availability of inexpen-
sive selenium rectifiers, the cost of
such an instrument is negligible. Cer-
tainly it is well within the reach of
the average amateur and should be a
part of every amateur radio station,
or at least available through a local
radio club.

The multivibrator tube can be any
one of several types of twin triode
tubes such as the 6N7, 6SN7, 6F8-G,
12AU7, etc. Two separate triode tubes
may also be used if desired. Generally
it is preferable to use a twin triode
instead of two triodes, for economy
of space as well as cost. The signal
shaping tube (which also drives the
relay) is any handy triode such as the
6C5, or the approximate equivalent of
the 6C5 triode.

The theory of the multivibrator is
not unduly complicated and is de-
scribed in numerous handboooks and
other electronic texts. For this rea-
son, we will describe only a few sim-
ple details particularly applicable to
the keyer unit to be described. .

Power consumed by the multivibra-
tor and the relay driving tubes is quite
low, eliminating the need for a heavy
duty power supply and filter. A simple
transformerless power supply sys-
tem incorporating a half wave selen-
ium rectifier followed by an RC filter
network will be entirely adequate.
The heaters of the tubes may be oper-
ated from a midget type filament
transformer, or they may be series
connected with a suitable resistor and
operated directly from the power line
if desired. If the latter system is used,
it is suggested that the multivibrator
consist of two triode-connected 50B5
tubes, followed by a 12J5GT ampli-
fier. The heaters may then be series
connected, and the total heater volt-
age required will be 112 volts, which
will just about match any standard
power line within the permissible 10
per-cent.

The complete keyer is shown sche-
matically in Fig. 2. Note that a low
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value of resistance, R., is connected
between the line and the selenium
rectifier. It is important that some
resistance be connected in this por-
tion of the circuit to limit the peak
charging current to a safe value.
Selenium rectifiers are wonderfully
trouble-free components if given a
chance to perform, but they cannot
stand the very high charging currents
present if there is substantially no re-
sistance in the circuit.

The keying frequency is increased
or decreased by the adjustment of
dual potentiometer R,-Rs.. Auxiliary
resistors R; and R: are connected in
series between the two sections of the
dual potentiometer and the multivi-
brator grids to limit the variation of
resistance in the grid circuits to a
minimum consistent with satisfactory
operation. The frequency range of
the multivibrator can be increased by
reducing the values of R; and R: but
the operation of the multivibrator
would be impaired by so doing. The
range with the values shown is from
10 to 150 words-per-minute equivalent
keying speed, which is more than am-
ple for the purpose intended. For
higher speeds, C, and C. may be
changed to lower values.

Resistor Rs; provides cathode bias
to limit the multivibrator plate cur-
rent. It also provides a very nice
means for injecting a synchronizing
potential if desired. A small con-
denser connected between either end
of R, and the cathode side of Rs; will
provide a means for synchronizing the
multivibrator at any odd or even sub-
multiple of the line frequency within
the range of the instrument.

The grid of the signal shaping tube
is connected to the grid of one of the
multivibrator tubes through a 1 meg-
ohm resistor. This resistor prevents
the signal shaping tube from drawing
excessive grid current and thereby
unbalancing the multivibrator during
the positive excursion of the multivi-
brator pulse. The cathode resistor R,
in the signal shaping tube circuit may
be adjusted to provide the desired
amount of drive current to operate
the relay RL.. The value of this re-
sistor will have little effect on the
signal shaping action of the tube, as
the grid is driven positive to satura-
tion and negative to cut-off on each
alternate half cycle from the multi-
vibrator. The value indicated is cor-
rect for the relay specified.

One simple mechanical arrange-
ment is shown in Figs. 1 and 3. These
are top and bottom views, respective-
ly, of the unit in use at W2BFB. Note
that the three contacts of the relay
are brought out to terminals.

With such an instrument available,
it is possible to realize a very fine ad-
justment of the transmitter keying.
Just a few hints on this subject might
be in order at this point. Make all
keying adjustments with the normal
load applied to the final amplifier. A
change in load may change the key-
ing envelope materially. (Try tuning
the p.a. plate tank or changing the
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load in any way while running keying
checks with an oscilloscope, and you
will be amazed!) If the transmitter is
keyed at some low level point, re-
member that a perfect waveshape at
the keyed point is no guarantee of a
perfect keying waveform after the
signal passes through one or more
“Class C” amplifier or multiplier
stages. )

If sharp “spikes” appear at the be-
ginning or end of the keying pulse,
they may or may not be parasitic os-
cillations. If they are due to some
low-frequency phenomena, increase
the keying speed and you may be able
to observe the waveform of the
“spikes’” and thereby determine the
cause. Clicking and thumping key-
ing is inexcusable, and every amateur
is duty bound to clean up any such
irregularities. A good variable speed
automatic keyer, plus a cathode-ray
oscilloscope, will go a long way to-
ward removing the drudgery of locat-
ing and correcting faulty keying.

Correction of keying faults can be
made by the conventional methods of
using inductance, capacity, and resist-
ance to delay the rise and fall of the
keyed signal. The various radio hand-
books have chapters devoted to the
various methods, and there would be
little point in repeating these methods
here. The results of the changes in
component values, however, can be
readily seen.

It is sometimes desirable to know
the exact equivalent words-per-minute
represented by the keying “dots” or
pulses. Equally spaced on and off dot
cycles in terms of cycles-per-second,
when multiplied by 2.5, equal Inter-
national Morse keying speeds in terms
of words-per-minute. For example:
Let us assume that the multivibrator
in the keyer described is operating at
ten cycles-per-second. The transmitter
is keyed on and off ten times each sec-
ond with equal mark and space peri-
ods. The equivalent keying speed is 25
words-per-minute, in terms of the In-
ternational Morse code. Likewise, it is
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Ry, Ry, Rg—1 megohm, V5 w. res.
R., R:—47,000 ohm, V5 w. res.

Ry, Rg—250,000 ohm dual pot.
R,—500 ohm, 1 w. res.

R,—200 ohm, 1 w. res.

Ry—25 okhm, 5 w. wirewound res.
Ry —1500 ohm, 2 w. res.

Cy, Co—.01 ufd., 200 v. cond.
C,—100 ufd.. 50 v. dry elec. cond.
C,, C:—20 ufd., 150 v. elec. cond.
RL,—Sigma type 4F, 8000 ohm relay
Rect.—*Selectron” type S5L1 selenium rectifier
T.—6.3 v. @ 1 amp. fil. trans.
Vi—6SN7 tube

V,—6CS5 tube

Fig. 2. Diagram of the multivibrator key-
ing circuit. Selenium rectifier type of
power supply simplifies construction.

a simple matter to convert words-per-
minute into terms of dot cycles-per-
second by dividing words-per-minute
by 2.5.

The highest operating speed nor-
mally encountered in amateur radio
telegraphy is probably on the order of
30 words-per-minute. The multivibra-
tor can be easily synchronized with the
power line frequency at 15 c.p.s., which
will produce 37.5 w.p.m. equivalent
keying. If the transmitter will faith-
fully follow keying at this speed, the
keying will be clear and crisp at all
hand speeds.

Fig. 3. Bottom view of test keyer, showing placement of under-chassis components.

e
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public better and more foolproof

television receivers, it was found
that an automatic gain control system
for the picture i.f. amplifier and the
r.f. amplifier is a great help in pre-
venting overloading and many types
of fading.

Practically all 1949 television re-
ceivers feature some automatic gain
control system. Most of these circuits
operate on the same principle as the
automatic volume control system
found in every radio receiver. A por-
tion of the i.f. signal is rectified and
filtered in such a manner that a nega-
tive d.c. voltage is obtained. This volt-
age varies in amplitude as the if.
signal varies, and therefore when a
very strong signal is received, a larger
negative voltage results. The grid re-
turns of several i.f. and r.f stages are
connected to this bias voltage. Thus a
very strong signal generates a more
negative bias which, in turn, reduces
the gain of the stages connected to it.

The type of automatic gain control
outlined above is fairly satisfactory
when all stations can be received with
a minimum of noise, and changes in
signal strength are relatively slow.
The filter networks which smooth out
the rectified i.f. signal to produce the
desired d.c. bias must have a long
enough time constant to filter out the
60 cycle synchronizing pulses. There-
fore, when the change in signal
strength occurs in about 5 of a sec-
ond, the bias voltage will not be
changed at all. This is one of the
major drawbacks when fading is due
to reflected signals from airplanes or
other fast moving objects.

lN THE constant search to give the

Noise

Another drawback is present when
the noise level of a signal is very high;
the noise itself will produce a more
negative bias and thus reduce the gain
of the r.f. and i.f. stages. This, in turn,
means less amplification for the de-
sired signal and a lower signal-to-noise
ratio.

In areas where a weak station is
received with a lot of noise riding in
there will be a tendency to suppress
the television signal altogether, since
the noise pulses can produce a bias
voltage so large that the already weak
signal does, not receive sufficient ampli-
fication.
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By WALTER H. BUCHSBAUM
Chief Dev. Eng., Tech-Master Products Co.

Complete details on a new keyed automatie

gain control for television receivers.

To appreciate the effect of noise
on television reception, the various
sources of noise and their effects must
be clearly understood. Two main types
of noise can mar television pictures:
man-made noise and so-called “static”
noise.

Man-made noise originates in any of
the great variety of electrical appli-
ances, such as vacuum cleaners, re-
frigerators, pumps, automobile igni-
tion, electrical machines of all sorts,
and the many mechanical devices
which create electricity through fric-
tion or electrostatic action. In gen-
eral, man-made noise is distinguished
by some regularity in its appearance.

“Static” noise is considered to be
caused by different natural forces,
such as the action of the sun, weather
conditions, static charges resulting in
lightning and thunder, and the influ-
ence of cosmic rays. Actually, it is
found that the so-called “static” noise
level is often highest in locations hav-
ing large industrial establishments. In
such areas it is hard to determine
which is nature’s and which is man’s
contribution to the noise picked up by
the television antenna. It is true,
however, that the noise grows less and
less as the antenna is mounted higher
and higher. One drawback in high
antenna locations is the long lead-in
required which itself tends to pick up
noise.

In studying the appearance of the
noise waveforms it is found that prac-
tically all types of noise consist of
sharp pulses of very short duration. It
is the average d.c. voltage obtained
from the rectification and filtering of

Fig. 1.
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constantly recurring noise pulses that
determines the bias on the amplifier
tubes. A sirgle noise pulse alone will
not upset the bias at all, but where
noise is continuous and strong enough
to appear in the television picture it
will also have an effect on the bias.

Airplane Flutter

When a television signal is reflected
and reaches the receiving antenna ex-
actly in phase with the direct signal,
it will increase the amplitude of the
total signal received. If the reflected
signal is out of phase with the direct
signal by about 180 degrees it will re-
duce the total signal received. When
a radio wave is reflected from a mov-
ing object, the phase of the reflected
signal changes as the object moves.
This is called the “Doppler” effect and
is used in certain types of radar where
the speed of a plane is found by the
phase or frequency difference of radio
waves reflected by it.

A concrete example is the case of an
airplane flying at 300 m.p.h.,away from
the receiving antenna, as illustrated in
Fig. 1. For simplicity in calculating.
let us assume that the transmitter,
the airplane, and the receiving an-
tenna are all of the same height. Ob-
viously two different signals can be
received at “B’’: one directly from the
transmitter at “A,” and one reflected
from the plane at “C.” Assume that
the station broadcasts at 200 mec. The
wavelength of this signal is then 1.5
meters. The speed of the airplane
translated into the metric system is
135 meters per second; 135/1.5 gives
90 cycles per second. This, then, is the
difference frequency created by the
motion of the plane. As far as the
receiving antenna is concerned, how-
ever, the difference frequency is twice
90 c.p.s. or 180 c.p.s., because in our
example the plane moves away, not
only from the transmitter, but also
from the receiver. This “flutter” fre-
quency is the frequency at which the
signal strength of the total received
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signal varies between the sum and
difference of the two. Naturally, any
a.g.c. system which is required to filter
out variations occurring in 3 of a
second cannot compensate for varia-
tions every s, of a second.

Actual field tests have shown that
the higher flutter frequencies en-
countered are about 100 c.p.s., due to
the fact that the receiving antenna is
never as high as the transmitter or an
airplane and because of other prac-
tical considerations. Thus an a.g.c.
system which could compensate for
signal strength variations occurring in
about 40 of a second and which would
not be activated to any great extent
by random noise pulses constitutes an-
other great improvement in television
reception.

Theory of Keyed A.G.C.

The various types of keyed a.g.c.
now in use or in the process of develop-
ment all operate on the same prin-
ciples. The picture signal with the
d.c. component present is fed to the
grid of a pentode, usually type 6AUG,
in such a manner that the synchroniz-
ing pulses drive the grid more positive.
The cathode of this a.g.c. tube is about
90 to 145 volts, positive, with the plate
at d.c. ground potential. A portion of
the horizontal fiyback pulse is applied
to the plate through a coupling net-
work from the flyback transformer.
During the peak period of this pulse,
the tube conducts since the plate is
then made sufficiently positive with
respect to the cathode. A voltage di-
vider maintains the grid a few volts
negative with respect to the cathode,
biased closely to cut-off.

During the period of the sharp pulse
on the plate, the synchronizing pulse
which is part of the composite picture
signal appears on the grid. This syn-
chronizing pulse makes the grid more
positive, permitting more plate current
to flow. Thus the amount of plate cur-
rent that flows during each flyback
period depends on the amplitude of the
horizontal synchronizing pulse.

Because the d.c. component of the
picture signal is preserved, all syn-
chronizing pulses are at the same level
unless the strength of the received
signal changes. The plate current of
the a.g.c. tube is, therefore, independ-
ent of the picture modulation or of
any noise pulses which are part of the
picture. If noise pulses are present
during the sync pulse period, they will
have some effect on the plate current,
but since the sync pulse represents just
about 5% of the composite picture,
only 5% of the total noise present can
be effective. This is the reason for the
good noise characteristic of keyed
a.g.c. systems.

The plate current flows to ground
through a high-value resistor shunted
by a condenser. This RC combination
must have a time constant only
large enough to filter out the hori-
zontal sweep frequency, which is 15,-
750 c.p.s. This is a much smaller time
constant than that required in other
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types of a.g.c. systems where the 60
c.p.s. vertical synchronization pulse
must also be filtered out. This short
time constant is what gives the keyed
a.g.c. its fast action.

Pulse and Voltages

Fig. 2 shows the appearance of the
fiyback pulse at the plate of the a.g.c.
tube and the synchronization pulse on
the grid. The sync pulse is drawn
larger than it actually is in relation
to the flyback pulse (about 35 the
height of the flyback pulse) in order
to present a clearer picture. The dura-
tion of both pulses in relation to the
rest of the individual line has also
been exaggerated in order to show
their appearance. It can be seen from
this illustration that the actual time
during which the tube can draw cur-
rent is shorter than the flyback time.
The flyback pulse is really triangular,
and the plate voltage becomes high
enough only during the upper portion
which is much narrower than the base.
The synchronizing pulse, however, is
more of a square wave, and the grid
is, therefore, maintained at the sync
pulse level slightly longer that the
actual conduction period of the tube.
This tends to compensate for slight
time differences, but when the hori-
zontal sweep is not in synchronism
with the incoming signal, the pulses
on the a.g.c. tube will also be out of
step, and the a.g.c. bias will vary
rapidly.

One very important feature in in-
corporating keyed a.g.c. in any tele-
vision receiver is the fact that the
d.c. component must be present in the
composite picture signal applied to
the a.g.c. tube, otherwise the grid
voltage would not be the same during
each successive fiyback period. When
the picture signal passes through a
condenser the d.c. component is re-
moved, and the synchronizing pulses

’ po———— FLYBAGK PULSE
200V.

(A)

SYNC.
/PULSE

— —
v
1 E A\ U N\/V

BLANKING LEVEL

ONE LINE
(8)

Fig. 2.

are no longer all at the same level.

D.c. restoration of various types is
used on all television receivers prior
to the picture tube. Some sets use a
diode d.c. restorer, others use grid leak
d.c. restoration in the last video ampli-
fier and then make a direct connection
to the picture tube. Still other models
use a direct connection from the sec-
ond detector to the video amplifier and
then another direct connection to the
picture tube, eliminating the need for
d.c. restoration since the picture signal
never passes through a condenser.

The second imporant feature in tap-
ping the picture signal off to the a.g.c.
tube is the fact that the synchronizing
pulses must go in a positive direction.
Whenever the picture signal is ap-
plied to the grid of the picture tube
the sync pulses go negative. This is
necessary so that the blanking pedes-
tals, shown on both sides of the sync
pulse in Fig. 2, can drive the grid
negative and cut off the picture tube
during the flyback time.

In receivers where the picture signal
is applied to the cathode of the picture

Fig. 3.
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tube, the pulses go positive since
they then make the cathode more
positive with respect to the grid, again
cutting off the tube during the flyback
time. Therefore, it is possible to tap
the picture signal from the last stage
after d.c. restoration has taken place
in all sets having cathode drive as
shown in Fig. 3. When two stages of
video amplification are used and the
picture signal is applied to the grid of
the picture tube, the proper tap-off
point is in the plate circuit of the first
video amplifier. In order to preserve
the d.c. component in this case, a
direct connection must be made from
the second detector to the grid of the
first video amplifier. This type of cir-
cuit is shown in the diagram of Fig.
4, the modification of an RCA Model
630 to keyed a.g.c.

Keyed A.G.C. Now in Use

While many manufacturers plan to
incorporate keyed a.g.c. in their new
models, a few are already marketing
sets with this feature. The circuit in
Fig. 4 shows the adaptation of the
video stages of an RCA 630 receiver.
Actually this video amplifier circuit is
used, not only in the RCA4, but in many
other 1948 and 1949 models, and the

The first step in changing the circuit
to keyed a.g.c. is to make a direct con-
nection from the second detector to
the grid of the first video amplifier.
The original circuit calls for a 3 volt
bias on that grid, but that can be
neglected if the plate voltage of this
tube is dropped to 90 volts. This also
has the advantage that no special fila-
ment transformer is required for the
a.g.c. tube since the cathode-to-fila-
ment potential is rated at about 100
volts.

The resistance network from the
plate circuit of the first video ampli-
fier to the a.g.c. tube is required to
keep the tube capacity of the a.g.c.
tube from altering the frequency re-
sponse of the video stages. The 5600
ohm resistor shunted by the 100 ppfd.
condenser are inserted to help equalize
the video frequency response.

The next major change is to find a
source for the flyback pulse to key the
a.g.c. tube. In Fig. 4 an additional
winding on the flyback transformer is
used. This consists of about 80 turns of
No. 34 enameled wire, wound on a g
inch diameter form and slipped on the
flyback transformer in the space be-
tween the main winding and the fila-
ment loop for the 1B3 high-voltage

same changes can be made there. rectifier. The flyback transformer
Fig. 5,
1] p——— 4 L2
.lmg. _
- Via 6ACT C.R.T. CATHODE
} 08}
o12 - N
- imeyp
L3€ Imeg. -
= HORIZ. WIDTH
4700 001
008 3300
68 |
AT%Z oos
= 1800 I{
47K E
Ly—90 uhy,
L,—250 phy, o J 2
Ly—150 phy, = CONTRAST )\ ; 1t
Li—7.5 uhy, 27K a3
Ly, Ly, Ly are video peaking coils | 100K
L, is 4.5 mc. trap. RF. Iat-2
= + 140V AMP. ¥+ 220v. R T

74

www americanradiohistorv com

must be dismounted, the holding
clamps removed, and the powdered
iron core pushed out. Then the main
winding and its bakelite form can be
slid out, and the a.g.c. coil is easily
slipped in place. Other sources of a
suitable flyback pulse are shown in
Fig. 3, and 5.

In place of the contrast control pre-
viously used a 1500 ohm potentiometer
is connected in the cathode lead of the
6K6 video output tube as shown in Fig.
4. The .05 ufd. cathode bypass con-
denser should be located close to the
cathode pin of the 6K6 and returned
to the same ground as the .01 ufd.
screen bypass condenser. If this is
done a long lead can be brought to the
contrast control mounted on the front
panel.

Admiral Model 20A1

Another keyed a.g.c. system which
is very effective is shown in Fig. 5; this
is the circuit used in the Admiral sets,
Models 20A1 and 20B1. A single stage
of video amplification is used here, and
the cathode of the picture tube is
driven with the picture signal. Since
a direct connection exists between the
second detector and the video ampli-
fier and then to the picture tube, no
d.c. restoration is necessary. The pic-
ture signal is brought to the grid of
the a.g.c. tube through a voltage
divider and decoupling network, con-
sisting of the 3300, 1800, and 47,000
ohm resistors in the plate circuit of
the 6AC7 video amplifier. The cathode
of the a.g.c. tube is connected directly
to the 140 volts “B plus” point, and
although this means that the cathode-
to-filament potential is higher than
rated, actual life tests have shown
that as long as this is a d.c. potential
no harm is done to the tube.

The screen grid of the a.g.c. tube is
connected to a convenient source of
about 220 volt d.c. The plate receives
the flyback pulse through a 1000 wpfd.
coupling condenser from a special
winding over the horizontal width con-
trol. The other side of this winding is
connected to ground and polarities are
chosen so that a positive pulse reaches
the plate of the a.g.c. tube. The ad-
vantage of using this special winding
is in reduced cost in production since
changes or additions in the flyback
transformer are much more costly
than another winding over the hori-
zontal width coil. The contrast con-
trol consists of a voltage divider which
determines the screen grid voltage of
the 6ACT video amplifier and thus the
gain of that tube. The range of the
contrast control is from about 65 to
140 volts which is sufficient to give a
proper picture or cut off the video
signal completely. The a.g.c. bias filter
and voltage divider are unconventional
only inasmuch as a slightly larger bias
is applied to the r.f. amplifier as to the
grids of the first two i.f. stages.

New Videola Set

A variation of the keyed a.g.c. net-
work used in Admiral’s Models 20A1
(Continued on page 146)
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MONEY BACK GUARANTEE—

Back-1f-Not-Satisfied” basis.

We believe units offered for sale by mail order should be sold only on a "Money-
We carefully check on the design, calibration and
¥ value of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or refund. You,
the customer, are the sole judge as to value of the item or items you have purchased.
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THE NEW MODEL TV-10

IUBE I ESI ER B 7. Octal, Lock-in, Peanut

The Madel TV-10 operates on 105-130 Volt 60

cycles A.C. Comes housed in a
beautiful hand-rubbed oak
cabinet complete with portable
cover.

s ation of any line voltage be-
tween 105 Volts and 130
Volts.
NET

SPECIFICATIONS:

Tests all tubes_including 4. 5,

antam. Hoarmg‘ aid,
tron, Miniatures. Sub-Mini-
atures. Novals. ete. Will also
test Pilot Lights.

Tests by the well-established
emissjon method for tube qual-
ity. directly read on the scale
of the meter.

Tests for ‘‘shorts’ and “leak-
ages™ up to 5 Megoh

Uses the ew self- cleaning
Lever Acnon Switches for in-
dividual element testing. Be-
cause all elements are num-
bered according to pin-number
in the RMA base numbering
system, the user can instantly
identify which element is un-
der test. Tubes having tapped
filaments and tubes with fila-
ments terminating in more
than one pin are truly tested
with the Model TV-10 as any
of the E ns may be placed in
the neu ral posltion when nec-
essal

The Model TV-10 does not use
any combination type sockets.
Instead individual sockets are
used for each type of tube.
Thus it is impossible to dam-
age a tube by inserting it in
the wrong socket.

Free-moving built-in roll chart
provides complete data for all
tul -

Newly designed Line Voltage
Control compensates for \arl-

The Madel 88—A COMBINATION

SIGNAL GENERATOR

AND

SIGNALTRACER

Slgnal Generator Specifications:
*Frequency Range: 150 Kilo-
cycles to 50 Megacycles. *The
R.F. Signal Frequency is kept
completely constant at all out-
put levels. *Modulation is ac-
complished by Grid-blocking ac-
tion which is equally effective
for alignment of amplitude and
frequency modulation as well as
for television receivers. *R.F. ob-
tainable separately or modu-
lated by the Audio Frequency.

Signal Tracer Specifications:

Uses the new Sylvania 1N34 Ger-
manium _crystal Diode which com-
bined with a resistance-capacity net-
work provides a frequency range of 300

cycles to 50 Megacycles.
The Model 88 comes $ 85
complete with all test

ieads and 0perahna in-
structions. ON

The New

weani¥v30 TELEVISION SIGNAL GENERATOR

Mode! TV-30 comes com-
plete with shielded co-axial
lead and all operating in-
structions,

292

Enables alignment
of television . F.
and FRONT ENDS
without the use of
an oscilloscope.

SPECIFICATIONS

Frequency Ilange:
4 Bands—No

switching
18— 32 Me.
35— 65 Mc.
54— 98 Mec.

150—250 Mec.

Audio Modulating
Frequency: 400 ¢y-
cles (Sine Wave)
Attenuator: 4 posi-
tion, ladder type
with constant im-
pedance control for
fine adjustment.

Tubes Used:

6C4 as Cathode follower and modu-
lated buffer.

6C4 as R.¥. Oscillator.

6SN7 as Audio Oscillator and pow-
er rectifier.

SUPER
METER

A Combination VOLT-OHM-MILLI-
AMMETER plus CAPACITY RE-
ACTANCE, INDUCTANCE and
DECIBEL MEASUREMENTS,

D.C. VOLTS: 0 to 75/15/75/150/750/
1500/3500. A, VOLTS: ¢ 15/30/

150/300/1500/3000 Volts, 0 U T PU T
VOLTS: ¢ to 15/30’150/300; 1500/3000.
D0.C. CURRENT: 0 to 1.5/15/150 ma.;

0to1.5 Amps RESISTANCE: 0 to 500/
100,600 ohms, 0 to 10 Megohms. CA-
PACITY: .001 to .2 Mfd., .1 to 4 Mfd.
{Quality test for eleclrol)m‘s ) REACT-
ANCE: 700 to 21 000 Obms; 13,000
Ohms to 3 Mego

INDUCTAN CE: 1 75 10 70 Henries; 35
to 8,000 Henries.

DECIBELS: -10 to +18, +10 to +38,
+30 to +58.

The model 670 comes housed In a rua-
ged, crackle-finished steel

cabinet complete with test $

leads and operating in-

structions. Size 5" x NET
V" x 3",

THE NEW

An Accurate Pocket Size

mooer 770 YOLT-OHM MILLIAMMETER

(Sensitivity :
Features:
Compact, measures 34” x

D’Arsonval type meter.
another.

black etched panel.

life even with constant use.
Specifications:

6 D,
150/750/1500 volts.
4 U R

Ma. ’7&

2 RESISTANCE RANGES:
Megohm.

The Model 770 comes com-
plete with self-contained bat-
teries, test leads and all op-
erating instructions,

20 % DEPOSIT REQUIRED ON ALL C. 0. D. ORDERS

1000 ohms per volt)

X 5%” 3 24",
Uses latest design 2% accurate 1 Mil.
Same zero ad-
justment holds for both resistance ranges.
It is not necessary to readjust when
switching from one resistance range to
This is an important time-sav-
ing feature never before included in a
V.0.M. in this price range.
round-cornered, molded case.
Depressed letters
filled with permanent white, insures long

6 A.C, VOLTAGE RANGES:

0-15/30/150/300/1500/3000 volts.
OLT RANGES:

RENT RANGES:

0-500 ohms. 0-1

Housed in
Beautiful

0-7%/15/75/
0-1%/15/150

13%

GENERAL ELECTRONIC DISTRIBUTING CO

DEPT. RN-12, 98 PARK PLACE,

a NEW YORK 7,

N. Y.
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4 GREAT BOOKS
TO HELP YOU

GET AHEAD

IN THE WORLD!

What could be finer for Christmas than
books that make it easy to learn worth —
while. gcod-paying trades—at home in spare >~ -
time! Buy them for your friends—suggest i o 7]
to your own friends and relatives that noth- __!"é“:hg“\\-
ing they might give te you could please )u:ou[st

e

more! Each of these famous books is com- u{\\‘ ili-
%atg. authentich. nkasy to u‘nders‘.a‘ndi Our' ;( \w?\,
5 m - uarantee protests i 3
ay money-back ¢ ntee . you d’*’l&,")

gy

CASH IN ON TELEVISION
SERVICE PROFITS!

Get where the big servicing money is—
in television! PRACTICAL TELEVISION
SERVICING by J. R. Johnson and J. 1L
Newitt is a down-to-earth, 375-page book
that tells you step by step what to do.
what tools, parts and equipment to use—
in short. how to handle every phase of
the work efficiently. Tells how TV differs
from radio: outlines servicing procedures;
contains case histories of actual jobs.
Descriptions of common TV troubles and
their remedies make book doubly helptul.
Over 230 illustrations. Drice enly $§4

LEARN ALL ABOUT FM

It takes more than ordinary radio
knowledge to handle the complicated spe-
cial problems of FM servicing! FRE-
QUENCY MODULATION, a new 448-page
pbook by Nathan Marchand is comblete
with over 360 illustrations plus on-the-job
examples which quickly help you under-
stand things. Covers basic theory, cir-
cuits, transmitters, receivers and mobile
equipment. Gives full details of modern
methods of adjusting and repairing FM

service easy
to learn!

recvivers including circuit peculiarities, Modern FM
tuning indicators, antennas, alignment systems . . .
and dozens of other subjects. Price $5. and how to

service them.

SPECIALIZE IN SOMETHING
DIFFERENT. . . Electric Motor Repair!

Based on what can be learned quickly
at home from this famous ELECTRIC
MOTOR REPAIR book, you can train for
prompt, profitable service on practically
any electric motor in common use——from
. simple repairs to complete armature re-
winding. Everything is explained clearly
in text and by more than 9006 illustra-

tions. Covers all AC and DC motor
Ideal tor types. also niotor control systemsx Qllick
beginners. guides show how to h{mdle spemﬁc Jo_bs.
No previous Wheq a motor comes Iin fo}' repairs, .Just
training look it up! 560 pages. I'rice only $5.
required.

BE AN OSCILLOSCOPE EXPERT!

l.earn to use the oscilloscope (cathode
ray oscillograph) properly—and watch
your efficiency and earnings soar! MOD-
ERN OSCILLOSCOPES AND THEIR
USLIS by Jacob H. Ruiter. Jr.. of Allen
B. Du Mont Laboratories teaches you how
without involved mathematies—in a way
you can easily understand. Shows what
the oscilloscope is, how it works and ex-
actly how, where and why to use it on
specific jobs, [Explains making connec-
tions, adjusting eircuit components. set-
ting controls, analyzing patterns. etc. 360
pages. 400 illustrations including dozens
of pattern photos. Price only $6.00.

10 DAY MONEY-BACK GUARANTEE

Dept. RN-129, MURRAY HILL BOOKS, Inc..
232 Madison Ave., New York 16, N. Y.

Makes
oscilloscopes
easy fo
understand!

O Enclosed find $...................f
checked; or (Jsend C.0.D. for
postage and I will pay postman. (No C.0
side U.S.A.) If books are not satisfactory, it is
unwerstood I may return them in 10 days and you
guarantee to refund my money.
O PRACTICAL TELEVISION SERVICING
$4 ($4.50 outside U.5.A.)
O FREQUENCY MODULATION
85 ($5.50 outside U.S8.A.)
0O ELECTRIC_ MOTOR REPAIR
$5 (85.50 outside U.S.A.)

O MODERN OSCILLOSCOPES AND THEIR USES
$6 ($6.30 outside U.S.A.)
NAmMe . -.osssassassssosssscssessons e
Address . ...eo0.0000 seeccsssarrescrusnone
City. Zone, State. ..soesoereoessaseconsans.
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Station

0f the Month

MARS—Army Headquarters station,
8 p.m. and |l p.m., Eastern Standard Time;
Time; Monday at 6 p.m. and 9
Pacific Standard Time.)

at 20 words per minute.

bers, the broadcast offers an excellent
proficiency

MARS BEAMS WEEKLY BROADCASTS

WAR, located at the Pentagon Building, Washington,
D. C., broadcasts a weekly message each Tuesday at 0100Z and at 0400Z.
Monday at 7 p.m. and 10 p.m., Central Standard
p.m., Mountain Standard Time; and Monday at 5 p.m. and 8 p.m.,

Simultaneous broadcasts are made on frequencies 8997.5 kc.,
sage is sent three times, once at |0 words per minute, once at 15 words per minute, and once

Designed especially to transmit quasi-official traffic and training information to MARS mem-
opportunity to all amateurs in building up their code

(This is Monday at

14405 ke., and 20994 kc. Each mes-

5FAB, the MARS station and
K center of amateur activity at

Walker Air Force Base, Ros-
well, New Mexico, has been chosen as
the “Station of the Month” by Major
Rawleigh H. Ralls, Chief, MARS, Air
Force. This selection was made on the
basis of all round activity rather than
on station operation, exclusively.

Major Larue D. “Rex” Rexroat,
W5PJK, MARS Director for the 509th
Bomb Wing (M), based at Walker, has
furnished the drive and enthusiasm to
develop the latent electronic urge in
at least 18 aspirants into coveted FCC
amateur licenses. Rex did not wait for
Santa Claus to drop a parcel of sur-
plus electronics gear into his lap.
When he heard it was to become avail-
able he went after it. And once he got
it back to the home base he made
maximum use of it.

With the assistance of S/Sgt. Char-
ley Suderno, W50YB and chief op at
K5FAB, the surplus gear was reduced
to chassis and component bits and then
reassembled into operable transmitters
and receivers, by neophytes as well as

the old gang who already had their
tickets. To furnish the aspirant with
proper incentive, once the transmitter
was finished and checked against high
amateur standards, it was placed on
a shelf in the shack, where it remained
until he received his FCC ticket. This
procedure has been successful in seven
operations to date with many more on
the list.

Another item that helps the ama-
teur program at Walker is that the
“Boss Man” of the 509th Wing is
W5PLT, Brigadier General Clarence
S. Irvine. Ever since the General made
his historic flight in 1946 in the “Pacu-
san Dreamboat” over the North Pole
enroute from Hawaii to Cairo, Egypt,
he has been an amateur enthusiast. It
so happened that Lt. Col. Frank J.
“Pappy” Shannon, Sr., W3QR, was
radio op on this trip and Pappy did
a nice job of indoctrination for the
General spends every spare moment
when at home on the air. You can’t
mistake his basso voice over the mike
at WS5PLT and the handle is “BilL”

While the transmitter that gets the

S/Sat. Charles A, Suderno. chief op at K5FAB. twirls the dials in search of a 10
meter QSO. Charley is one of the old timers at Walker Air Force Base and holds
the personal call W50YB. He spends his spare moments with amateur aspirants in
all phases of the game from code instruction to helping with design and construction.

wwwW americanradiohistory com
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° AMAZING ALL-WAVE
powN RECEIVER VALUE

A popular communications receiver for Amateur or
SWL—featuring famous National performance at low
cost. Tunes 540 kc to 55 mc continuously for broad-
cast and world-wide short-wave reception. Frequency
bands: 540 k¢ to 1.6 mc; 1.6 to 4.65 mc; 4.65 to 13.5
mc; 13.5 to 35.0 mc; 35 to 55 mc; (tunes Amateur 6
meter band). Features: calibrated main and electrical
bandspread dials; RF trimmer; noise limiter; adjust-
able beat oscillator; 3-position tone control; relay
terminals; ‘S’ meter socket; universal antenna input;
voltage-regulated converter, oscillator and RF cir-
cuits; built-in PM speaker; standby Switch; 214 watts
audio output. Uses following tubes: 6SG7 RF, 6SB7Y
converter, 2-6SG7 IF’s, 6H6 ANL—2nd det. —AVC,
6SN7GT 1st audio-BFO, 6V6GT audio output; VR
150 voltage reg. and 5Y3GT rect. Steel cabinet fin-
ished in smooth gray; 164" x 834" x 1134’". For 105-
130 v., 50-60 cycles AC. Complete with tubes. Shpg.
wt., 33 lbs.

97-595. Cash Price F.0.B. Chicago. . ... . .$8950

Terms: $8.95 down, $7.12 monthly for 12 months.

GEND FOR YOUR
| 196-PAGE 1950

E S ALLIED CATALOG

the world’s greatest
communications receiver

VALUES!

BUY ON RADIO’S MOST LIBERAL TERMS

LOW-COST PROFESSIONAL MODEL

Here is the highest-quality communications receiver ever available
at so low a price! Here’s the most for your money in every way!
Four band tuning covers 500 kc to 35 mc continuously: Band D,
500-1420 kc; Band C, 1420-4200 kc; Band B, 4.0-12.0 mc; Band A,
12.0-35.0 mc. Separate main tuning and bandspread dials provide
either general coverage or bandspread for any portion of any fre-
quency range. Modern circuit uses: 12SA7 converter, 128SG7 IF
amplifier, 12H6 2nd. det.-AVC-noise limiter, 12SL7GT 1st audio
and beat oscillator, and a 35L.6GT audio output. Uses 1-35Z5GT
rectifier. Professional features include: automatic noise limiter,
code-phone switch, band-selector, adjustable pitch beat oscillator,
headphone jack, built-in 5 PM speaker, and universal input for
single wire or doublet antenna.

Calibrated main tuning has all important amateur, police, and
foreign broadcast bands plainly marked. The NC-33 is finished in
smooth gray enamel, with glareless translucent dials, and chrome
trim. Size, 16%"x 834" x 814”. Operates from 105-125 volts, 40-60
cycles, AC, or 105-125 volts DC. Shpg. wt., 18 lbs.

$
97-596. Cash Price, F.O.B. Chicago. ... .. . .. ... . . .. 5750

e <o Buying Guide Terms: $5.75 down, $5.49 monthly for 10 months.
atied Radio l Rndio's Lend“‘g y - LI I N SIS I G D e S S GEe .
m——— o ALLIED RADIO CORP., Dept. 1-MM-9 i
Get the only complete RadLo'::z"f'_l‘l?s ol of 833 W. Jackson Blvd., Chicago 7, lllinois ]
e boo d L .
in |heRﬂ:::—?eh|Zv?:ieon .,n.d Ele;":"“":;:z' Enter order for National Model................ |
e udsl Get every buying @ov § quality Enclosed [ Full Payment |
ply needst Get SHCTl et stocks of quelity $ 0] Part P t. Balance C.0.D
[ED—wor _saving price . art Payment. Balance C.0.D. |
ALt | Towest money Latten- [J Send Time P tF
equipment @ ert shipment, persone i der el Eele— ]
—speedy, PAPE tisfaction on every :;‘ : {0 Send FREE 186-Page ALLIED Catalog
tion, COMPL & ALLIED Cotalos 1° i
Get your g N T ey aa ey £ EETTTTIE B GAEED P T T P e B R |
Address. . ... . ... ... ... . 0. i
City ... ... Zone. .. .. State. . ... ... |
December, 1949 77
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High Frequenty

e

RADIO’S

Topmost

How-to-Build-it
2 BO OK

THE RADIO HANDBOOK

New Twelfth Edition (Ready November, 1949)

HERE'S THAT LONG-AWAITED NEW EDITION of radio’s outstanding practical constructional
text—the book from which more equipment is designed and built than any other. Larger, more de-
tailed photographs and expanded descriptions make this the easiest how-to-build-it book you ever
owned.

THE LARCEST AND FINEST ARRAY OF EQUIPMENT ever shown between the covers of one
book — all brand-new; none repeated from prior editions. Newly designed, built and tested, both on
the bench and in actual use by practical men, for practical men.

Chapters in this nearly all constructional edition include:

@® Mobile Equipment and In-
stallation

® Single Sideband and FM Ex-

® Antennas
® Power Supply Construction
® Exciters and Low Power

Transmitters citer Transmitters
S, :ees; :nd Measurement Equip- o Speech and Amplitude Modu-

lation Equipment

® Receiving Equipment

@ Operating Conveniences

@ High Frequency Power Am-
plifiers

® Transmitter Construction

® Television and Broadecast In-
terference

Notice: The 12th edition DOES NOT supersede the 1lth edition
which contains all different material and remains current. STU-
DENTS, SCHOOLS and others requiring an extensive simplified
theoretical and reference text, with all different how-to-build-it
data, are also advised to secure the 11th edition, available at the
same prices.

to U.S.A. mail orders (plus tax in Calif.); foreign, 50c. (12th’edition will be sent on

$ 3 oo per copy clothbound AT YOUR FAVORITE DEALER in U.S.A. Please add 25c.
® all orders unless 11th edition is specified.)

Edo&m mgw 1302 KENWOOD ROAD Sarla Barbara CALIFORNIA

LiwrvCo

heavy duty at K5FAB is the GI stand-
ard BC 610E there is a never-ending
procession of rigs that one or another
of the 22 MARS members has designed
coming in for its checkout, from the
6L6 tri-tet that S/Sgt. Elmer Felio,
WS5PSC, put together for an outlay of
$3.50 for parts he couldn’t get out of
MARS surpluses to the ART-13 that
T/Sgt. Jerald Malone, W3QBG rescued
from the salvage officer.

The ART-13 had a bum audio sec-
tion so Jerry yanked it out, put in a
few needed meters, a change here and
there and cheers, he has 300 watts of
cleanly keyed c.w. that knocked out
QRSO’s to 10 U.S. zones, VE7 and CO2
in the first few hours of operation. It
has since been given a coat of grey
crackle enamel to give it that ‘“Collins
look” and is the pet of all the c.w. ops
around the shack at K5FAB.

The standby receiving gear is an SX-
28 and a “Super-Pro” with innovations
from superregenerative receivers on
10 meters and up to variations of audio
filters for the c.w. bands being brought
in by the gadget and gismo boys for
a check out. And a whole new out-
lay for 160 meters, 50 watts to the
final, is one of Major Rexroat’s pet
projects.

Rex has also made a bid for harmo-
nious relations with the civilian ama-
teurs in Roswell by extending all of
them an invitation to come out to the
junior size hamfests held at Walker
every first Monday. The invitation has
been accepted by quite a number of
Roswell hams.

Captain Charles J. Hartman
WORIK, MARS Director for the Stra-
tegic Air Command, used the 509th
Wing as a glowing example and as a
criterion for other SAC Bases to fol-
low.

30~

SMOOTH THOSE
MOUNTING HOLES

By MILTON KALASHIAN, WINXT

FEW turns of a one-quarter-inch
twist drill is a quick and easy way
to take off the burrs that usually re-
main on the newly-drilled mounting
holes on a chassis.

Hold the twist drill by inserting it in
a large diameter radio knob that will
take the standard one-quarter-inch
shaft. —30-

L

Radio knob holds twist drill secure.

SETSCREW i" \ KNOB

DRILL
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Meter scale 17% longer than average @ Accessory probes (extra) extend ranges to -

412" meter. 10,000 Volts and 100 Megacycles. -
® Modern streamline 200 va meter. @ Uses 1% precision ceramic divider resistors. . :
® New modern streamline styling. ® Modern push-pull electronic voltmeter Bt
® Burn-out proof meter circuit. circuit. :
® 24 complete ranges. ® Electronic AC circuit. No current drawing ::-Ea,. "ﬁ':é
® Isolated probe for dynamic testing. rectifiers. -
@ Most beautiful VTVM in America. @ Shatterproof plastic meter face. 3

Quality GE tubes

for long life The new Heathkit Model V-4 Vacuum Tube Voltmeter has dozens of
improvements. The new modern streamlined 200 microampere meter
uses Alnico V magnet for fast accurate readings. The streamlined case is
molded of shatterproof plastic. The scales are long—17%longer than
average 41%4” meters and nearly twice as long as previous Heathkits.

The new electronic AC voltmeter circuit incorporates an entirely
new balance control which allows a complete elimination of contact
potential. This removes meter shift with various ranges, giving accurate
readings on all ranges, and compensates for variations in tube elements.
This feature is exclusive in Heathkits.

Beautiful 472"

t line 200 " A Ay
* ream,,,':za, ve New simplified switching reduces by nearly one-half the number of

connections made to the switches, giving easier, quicker assembly. New
snap-in battery mounting for ohmmeter battery mounts on chassis for
quick. easy replacement and simpler assembly.

The Heathkit VTVM with true electronic AC voltmeter and push-pull
DC voltmeter circuit gives positive automatic meter protection on all
functions.

The Heathkit is the only kit using precision ceramic permanent di-
! ; vider resistors instead of matched pairs of common carbon resistors
: Varnish impregnated which wander with age. The best laboratory meters available use the

power same ceramic resistors you find in your Heathkit.
transformer The Heathkit VTVM is powered by a quality 110 V. 60 cycle var-
nish impregnated transformer manufactured by Chicago Transformer
Corporation who produce some of the finest transformers used by the
military services — you will find the best of materials in your Heathkit.
A new power supply rectifier circuit greatly reduces the heat inside the
cabinet to eliminate warm-up drift. Only the tremendous demand for
Heathkit VTVM's would afford the fine engineering which has pro-
duced this new model. The Heathkit is the only VIVM Kit giving
all the ranges. Check them: DC and AC full scale linear ranges of
Five highest quality 0-3V.. 0-10V., 0-30V., 0-100V., 0-300V., 0-1000V., and can be ex-
: controls for accuracy tended to 0-3000V ., and 0-10,000V. DC with accessory probe at slight
extra cost.

Electronic chmmeter has six ranges measuring resistance accurately
from one tenth of an ohm to one billion ohms, all with only two
flashlight cells. The drain on the cells is so slight that they last for years.

Meter pointer can be offset from zero for FM and TV alignment.

The DC probe is isolated for dynamic measurements of receiver volt-

ages without disturbing receiver operation. Constant 11 megohm input 7& FINEST VT VM KIT

resistance allows use of standard accessories.

. . le for making gain—noise level and other measurements

Highest qualit Has.db B

Yighest quality 0o amplifiers | and other measuzemen AVAILABLE FOR
switches New instruction manual uses step-by-step instructions with pictorial

ties use them for atomic research — you will find it the handiest tool
you’ll ever own. Order now and enjoy it this entire winter season.
Shipping Wt., 8 lbs. Model V-4.

diagrams for ease of assembly. The Heathkit VIVM is complete — i
light weight aluminum cabinet — all tubes — Mallory switches —
power transformer — test leads — 19 precision resistors — beauti-
ful two color panel—200 ua 414" meter—instruction manual. A few i
hours work gives you the finest quality VIVM available — universi- ;

divider resistors

1% accuracy ORDER ACCESSORY PROBES..LISTED ELSEWHERE IN THIS AD.

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (16)

CABLE: ARLAB—N.Y.

e HEATH
* ...BENTON HARBOR 15,"
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Vew 1950 Featbkeir"
PUSH-PULL EXTENDED RANGE

5° OSCILLOSCOPE KIT

Peatunres

® The first truly television oscilloscope. @ Extended sweep range 15 cycles to
® Tremendous sensitivity .06 Volt RMS 70,000 cycles.

per inch deflection. @® New television type multivibrator
® Push-pull vertical and horizontal amplifiers. sweep generator.
® ®

Useful frequency range to 2% Mego- New magnetic alloy shield included.
cycles. @ Still the amazing price of $39.50.

The new 1950 Push-Pull 5" Oscilloscope has features that seem impossible in a $39.50 oscilloscope.
Think of it—push-pull vertical and horizontal amplifiers with tremendous sensitivity only
six one hundredths of a volt required for full inch of deflection. The weak impulses of television
can be boosted to full size on the five inch screen. Traces you couldn’t see before. Amazing
frequency range clear useful response at 2 4 Megacycles made possible by improved push-pull
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television.
New type multi-vibrator sweep generator with more than twice the frequency range. 15 cycles
to 70,000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls
will move trace over any section of the screen for observation of any part. New magnetic alloy
CR tube shield protects the instrument from outside fields. All the same high quality parts,
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New
instruction manual now has complete step by step pictorials for easiest assembly. Shipping
Weight 30 lbs. Order now for this winter’s use.

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES

A conversion for all 03 and 04 scopes is available changing them to the new push-pull ampli-
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes and all
parts. For a small investment, add the latest improvements to your present oscilloscope (Except
C.R. Tube Shield). Shipping weight 10 lbs.

Order 05 Conversion Kit No. 315. ... . . ... . .. . i $]2-5°

_ THE NEW eathkil
"HANDITESTER KIT

MORE 764&&’1% THAN EVER BEFORE

@ Beautiful streamline Bakelite case. @ Quality Bradley AC rectifler.

® AC and DC ranges to 5,000 Valts. @® Multiplying type ohms ronges. s

® 1% Precision ceramic resistors. @ All the convenient ranges 10=30- ‘

@ Convenientthumb type adjust control. 300-1,000-5,000 Volts. ) 2‘0‘_’%@“ Ncuu
@ 400 Microampere meter movement. ® Large guolity 3" built-in meter.

The instrument for all—the ranges you need—beauty you'll enjoy for years and you
can assemble it in a matter of minutes—an instrument for everyone. The handiest
quality voltohmeter of all. Small enough to put in your pocket yet a full 3" meter.
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and
ranges of 10-30-300-1,000~-5,000 Volts. Ohms ranges of 0-3,000 ohms and 0-300,000
ohms. Milliampere ranges of 10MA and 100MA. Hearing aid type ohms adjust control
fits conveniently under thumb for one hand adjustment Banana type jacks for positive
low resistance connections. Quality test leads included. The high quality Bradley instru-
ment rectifier was especially chosen for linear scales on AC.
The modern case was styled by Harrah Engineering for this
instrument. The 400 microampere meter movement comes
already mounted in the case protected from dust during
assembly. An ideal classroom assembly instrument useful for
a lifetime. Perfect for radio service calls, electricians, garage
mechanics, students, amateurs and beginners in radio. The
only quality voltohmeter under $20.00. An hour of assembly
saves you one-half the cost and quality parts give you a better
instrument. Order today. Shipping weight 2 lbs.

EXPORT DEPT.

13 East 401h St e HEATH CcORMPANY
... BENTON HARBOR 15, MICHIGAN

CABLE: ARLAB—N.Y.
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MORE QUALITY in

Vew Heathbil !
BROADCAST AND 3 BAND .
b4
SUPERHETERODYNE RECEIVER KIT .
550 to 1600 Kc. ) i 550 Kec. to 20 Mc.
Two new Heathkit Superheterodynes featuring the
so best of design and material. Beautiful six inch slide
s ° rule dials — 110 V. 60 cy. AC power transformer
operated—metal cased filters—quality output trans-
formers, dual iron core metal can IF transformers —
two gang tuning condenser. The chassis is provided
with phono-radio switch—110 V. outlet for changer
motor and phono pickup jack. Each kit is complete
with all parts and detailed instruction booklet. Pic-
torial diagrams and step-by-step Instructions make
assembly quick and easy.
Ideal AC operated superhcterodyne receiver for home use or replacement in Enjoy the thrill of world wide short wave reception with fh_is fir ew AC
console cabinet. Comes complete with attractive metal panel for cabinet operated Heathkit 3 band superheterodyne — amazing sensitivity 15 microvolt
mounting. Modern circuir uses 12K8 converter, 128H7 input IF stage, 12C8 or better on all bands. Continuous coverage 560 Kc. to over 20 Mc. Easy to
output 1F stage and first audio 12A6 beam power output stage, SY3 rectifier. build with complete step-by-step instructions and pictorial diagram. Attractive
Excellent sensitivity for distant receprion with selectivity which effectively accurately calibrated six inch slide rule dial for easy tuning. Six tubes with one
separates adjacent stations. dual purpose tube gives seven tube performance. Beam power output tube
The husky 110 V. cased power transformer is conservatively rated for long life. gives over 3 wats output. .
Separately assembled coil wurret with band switch eliminates difficult construc-
The illuminated six inch slide rule dial is accurately calibrated for DX recep- rion. Conservatively rated 110 V. power transformer supplies full operating
tion. Enjoy the pleasure of assembling your own fine home receiver. ,,H"‘S tone, voltages to all tubes for maximum reception. Has band switch, tumng volume,
volume, tuning and phono-radio controls. Chassis size 244" x 77 x 125", tone and phono-radio controls. Chassis size 2V4” x 7”7 x 1215” — supplied
Comes complete with all parts including quality output transformer to 3.4 ohm complete — punched chassis — tubes — controls — transformers ( quality out-
voice coil, tubes, msrrucnon manual, etc. {less speaker). Shipping Wt., 10 lbs. put to 3.4 ohm voice coil) — all small parts — hardware and instructions
No. BR-1 Receiver §19.5 (less speaker). Shipping Wt., 10 lbs. No. AR-1 Receiver $23.50.
No. 335 Communications Type Table Model Metal Cabinet . No. 335 Cqmmunicg(ions Type Table Model Metal Cabiner .
No. 320 High Quality 5 PM Speaker for above............ No. 320 High Quality 5” PM Speaker for above
Heathhil
e 1950 VERNIER TUNING R.F.
i
5
a
=
|
&
&
#
‘7&&5#1&4 :
S
® New 5 to 1 ratio vernier tuning ® Co!ho.de follower output for greatest
for ease and accuracy. stability.
® New external modulation switch— ® 400 cycle audio ilable for audio testing
use it for fidelity testing. ® Most modern type R.F. oscillator.
® New precision coils for greater ® Covers 150Kc. to 34Mc. on fundamentals
output. and calibrated strong harmonics to 102 Mc.
The most popular signal generator kit has been vastly improved—the experience of
thousands combined to give you the best. Check the features in this fine generator and
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage.

The new features double the value—think of being able to make fidelity checks on
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil-
lator modulates R.F. signal and is available externally for audio testing. The new 5 to 1
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The
coils are already precision wound and calibrated. Uses turret type coil and switch
assembly for kase of construction. The generator is 110 V. 60 cycle transformer operated
and comes complete in every detail—cabinet—tubes—coils—beautiful two color cali-
brated panel and all small parts—new step-by-step pictorial diagrams and complete
instruction manual make assembly a cinch even for novices. Why try to get along with-
out a signal generator when you can have the best for less than a twenty

‘;m’-{mo.kﬁ&om T R R e R

dollar bill. Better order 1t now. Shipping Weight 7 Ibs.. .. «e.oweeieieeens.. $19.50
CONVERSION KIT FOR G-1 GENERATORS

- Conversion kit for G-1 generators for vernier tuning and external modulation includes
new high band coil for greater output. Gives all the features of new G-5 listed
above. Order G-5 Conversion Kit No. 316.......... .. iiiiiiuinanenn $4 50

"
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TR R ¢t oo piid st B

EXPORT DEPT.
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Beauty - Quality - Economy

Hew Heathtil”
IMPEDANCE BRIDGE KIT

A LABORATORY INSTRUMENT NOW WITHIN
THE PRICE RANGE OF ALL

Meosures Inductonce from 10 microhenries to 100 henries copac-
itance from .00001 MFD to 1000 MFD. Resistance from .01 chms to 10
megohms. Dissipation factor from .001 to 1. “Q” from 1 to 1000.

Ideal for schools, loborataries, service shops, serious experimentars.

An impedance bridge for everyone — the most useful instrument of all,
which heretofore has been out of the price range of serious experi-
mentors and service shops. Now at the lowest price possible. All highest
quality parts. General Radio main calibrated control. General Radio
1000 cycle hummer. Mallory ccramic switches with 60 degree indexing
— 200 micro-amp zero center galvanometer — 14 of 195 ceramic non-
inductive decade resistors. Professional type binding posts with standard
34” centers. Beautiful birch cabinet. Directly calibrated Q" and dissipation factor scales.
Ready calibrated capacity and inductance standards of Silver Mica, accurate to 145 of 19
and with dissipation factors of less than 30 parts in one million. Provisions on panel for
external generator and detector. Measure all your unknowns the way laboratories do — with
a bridge for accuracy and speed.

Internal 6 volt battery for resistance and hummer operation. Circuit utilizes W heatstone,
Hay and Maxwell circuits for different measurements. Supplied complete with every quality
ELSE TO BUY part — all calibrations completed and instruction manual for assembly and use. Deliveries

are limited. Shipping weight, approximately 15 Ibs.
L 10,000V. H.V.
( \ TEST PROBE KIT
J *

No. 310. Extends range

of any 11 megohm %w ng

\ VIVM fo 3,000 and

. 10,000 Volt ranges. A
necessity for television. TELEVISION

i u_— d Shipping W't., 1 d.
, PPmE Tt a5 ALIGNMENT

GENERATOR
KIT

Everything you want in a tele-
vision alignment generator. A
wide band sweep generator cover-
ing all TV frequencies 0 -

54 10100 — 174 to 220 Mega-
cycles, a marker indicator covering
119 to 4{2 Mfigl?cycllca AM modu- %
ation for alignment — va- zé[,‘?

riable calibrated sweep width SESERlO EfN

0 -30 Mc. — mechanical driven

inductive sweep. Husky 110V. 6O cycle power transformer operated — step type output
attenuator with 10,000 to 1 range — high output on all ranges — band switching for each
range — vernier driven main calibrated dial with over 45 inches of calibration — vernier
Now._ray completeltooll_kit driven calibrated indicator marker tuning. Large grey crackle cabinet 1618” x 1034” x
to assemble your Heathkit, : 7:3/16". Phase control for single trace adjustment. Uses three high frequency triodes plus
Consists of Krauter diagon- : 9 Y3 rectifier — split stator tuning condensers for greater efhiciency and accuracy at high
al cutters and pointed nose 3 frequencies — this Heathkit is completc and adequate for every alignment need and is
assembly pliers, Xcelite & supplied with every part — cabinet — calibrated panel — all coils and condensers wound,
screwdriver, 60 Watt 110V. calibrated and adjusted. Tubes, transiormer, test leads — every part with instruction
soldering iron and supply manual for assembly and use. Actually three instruments in one — TV sweep generator —

fgssggﬁfplfglfﬁ'fg_%gbg TV AM generator and TV marker indicator.

R.F. CRYSTAL
TEST PROBE KIT

No. 309. Kit to assemble. )
R.F. probe extends VIVM )\
range to 100 Mc. Com- & — i

>

plete with IN34 crystal.
Ship. W't., 1 Ib. $6.50

Hew FHeatlhbl™
TOOL KIT

75 HEATH COMDARNY
... BENTON HARBOR 15, MICHIGAN
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Heathbil”
TUBE CHECKER KIT

Peatures

5. Checks every tube element
6. Uses latest type lever switches
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter
4. Complete range of filament voltages 8. Large size 11" x 14" x 4" complete
9. Checks new 9 pin piniatures

1. Measures each element individually
2. Has gear driven roller chart

Check the features and you will realize that this Heathkit has all the
features you want. Speed — simplicity — beauty — protection against
obsolescence. The most modern type of tester — measures each element
— beautiful Bad-Good scale, high quality meter — the best of parts —
rugged oversize 110V. 60 cycle power transformer — finest of %Iallory
switches — Centralab controls — quality wood cabinet — complete set
of sockets for all type tubes including blank spare for future types — fast
action gear driven roller chart uses brass gears to quickly locate and set
up any type tube. Simplified switching cuts necessary time to minimum
and saves valuable service time. Short and open element check. No matter
what arrangement of tube elements, the Heathkit flexible switching ar-
rangement easily handles it. Order your Heathkit Tube Checker today.
See for yourself that Heath again saves you 243 and yet retains all the
quality — this tube checker will pay for itself in a few weeks — better
build it now. .

Complete with detail instructions — all parts — cabinet — roller
chart — ready to wire up and operate. Shipping Wt, 15 lbs.

VWew Heathbct
BATTERY
ELIMINATOR KIT

Heathkil"

SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

R S R

Experimenters and servicemen wotking with a
square wave for the first time invariably wonder
why it was not introduced before. The charac-
teristics of an amplifier can be determined in

seconds compared to several hours of tedious
plotting using older methods. Stage by stage,
amplifier testing is as easy as signal tracing.
The low distortion (less than 1¢%) and linear
output {( + one db.) make this Heathkit equal
or superior to factory built equipment selling
for three ot four times its price. The circuit is
the popular RC tuning circuit using a four gang
variable condenser. Three ranges 20-200, 200-
2,000, 2.000-20,000 cycles are provided by
selector switch. Either sine or square waves
instantly available at slide switch. All compo-
nents are of highest quality, cased 110V. 60
cycle power transformer. Mallory F.P. filcer con-
densers, 5 tubes, calibrated 2 color panel, grey
crackle aluminum cabinet. The detailed inscruc-
tions make assembly an interesting and in-
structive few hours. Shipping Wrt., 13 Ibs.

Now a bench 6 Volt power supply kit
for all auto radio testing. Supplies 5 -
7V4 Volis at 10 Amperes continuous
or 15 Amperes intermittent. A well fil-
tered rugged power supply uses heavy
duty selenium rectifier, choke inpuc filter
with 4,000 MFD of electrolytic filter.
0 - 15 Vole meter indicates output. Out-
put variable in eight steps. Excellent for
demonsrtrating auto radios. Ideal for
servicing — can be lowered to find
sticky vibrators or stepped up to equiva-
lent of generator overload — easily
constructed in less rthan two hours.
Complete in every respect. Shipping
We., 18 1bs.

s

ELSE TO BUY

NEW Fearhbil"
SIGNAL TRACER AND
UNIVERSAL TEST SPEAKER KIT.

The popular Heathkit signal tracer has now
been combined with a universal test speaker at
no increase in price. The same high quality
tracer follows signal from antenna to speaker
—locates intermittents—defective parts quick-
er—saves valuable service time-—gives greater
income per service hour. Works equally well
on broadcast — FM or TV receivers. The test
speaker has assortment of switching ranges to
match push pull or single output impedance.
Also test microphones, pickups — PA systems
— comes complete — cabinet — 110V. 60
cycle power transformer — tubes, test probe,
all parts and detailed instructions for assembly
and use. Shipping Wt., 8 lbs.

EXPORT DEPT.

13 East 40th St
NEW YORK CITY {16}

CABLE: ARLAB-N Y

4
T e X

December, 1919

HEATH COMPANY
... BENTON HARBOR 15, ‘. MICHIGAN P,
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Onder YOUR HEATHKITS 7704 4

| Feathbil” | New Feathkiz”
ELECTRONIC SWITCH KIT F M T U NER KIT

LES THE UTILITY OF ANY SCOPE
— L A truly fine FM Tuner with the coils ready
wound, all alignment completed — all that
is necessary is wiring and it’s ready to play
— uses super regenerative circuit — 110
60 cycle transformer operated — two gang
tuning condenser — slide rule calibrated
dial — two tubes — complete instructions
including pictorial enable even beginners
to build successfully. Shipping Wt., 4 lbs.

- =
e ‘Beautiful mahogany cabinet for FM
C:)B('I[NkiT s I 4 7.5 Tuner (shown above) extra ............. $3.75

ELSE TO BUY

An electronic switch used with any oscilloscope provides two Wmmr
feparately controllable trace.s .on the screen. Each trace is c?ntrolled c o N D E N S E R C H E C K E R K I T

independently and the position of the traces may be varied. The
input and output traces of an amplifier may be observed one beside
the other or one directly over the other illustrating perfectly any
change occurring in the amplifier. Distortion — phase shift and
other defects show up instantly, 110V. 60. cycle transformer oper-
ated. Uses 5 tubes (1 6X35, 2 6SN7's, 2 6SJ7's). Has individual
gain controls, positioning control and coarse and fine sweeping rate
controls. The cabinet and panel match all other Heathkits. Every
part supplied including detailed instructions for assembly and use.

Shipping Wt., 11 Ibs. 7m

s e e @ Power factor scale . Bridge type cir;u.i.t
Featbtis i~ x"“s“"’ ll'esi':'unce ® Magic eye indicator
® Measures leakage ¢ 110 V. transformer
i 3-TUBE ALL WAVE R A D I o K l T ® Checks paper-mica- operated

£ electrolytics ® All scales on punel
i . . e Checks all types of condensers, paper-mica-electrolytic-ceramic over
§ Al‘;xeldealdway b ’eﬁﬁ‘ rad;]o. I?lsa:fétaﬁ C&T; a range of .00001 MFD to 1000 MFD. All on readable scales that
: BNt il N e e e are read direct from the panel. NO CHARTS OR MULTIPLIERS
i detailed instructions make this a good radio NECESSARY. A condenser checker anyone can read without a
3 training course. Covers regular broadcasts and college education. A leakage test and polarizing voltage for 20 to
short. wave bands. Plug-in coils. Regenerative 500 volts provided. Measures power factor of electrolytics between
circuit. Operates loud speaker. Shipping Wrt., 0% and 50%. 110V. 60 cycle transformer operated complete with
Ibs. rectifier and magic eye tubes, cabinet, calibrated panel, test leads
HS30 Headphones per set.............. . .$1.00 and all other parts. Clear detailed instructions for assembly and use.
2V2" Per LWL M:'Sﬂe' Loudsp ererse ;3? : Why guess at the quality and capacity of a condenser when you

9 8 7

CABINET EXTRA y can know for less than a twenty dollar bill. Shipping Wt., 7 lbs.

széééz" )

HIGH FIDELITY o R D E R B L A N K

A M P I- | F IE R K I T HEATH co. FROM SH_lP:r:e:/Ptlas’A

——Express
BENTON HARBOR ——Freight
ELSE TO MICHIGAN 2 —_Best Way
BUY
e, Quan. DESCRIPTION Price I Total

14

i
|
!
Build this high fidelity amplifier and |
save two-thirds of the cost. 110V. i
60 cy. transformer operated. Push pull
output using 1619 tubes (military J
type 6L6’s), two amplifier stages using :
a dual triode (6SL7), as a phase in- 3 |

verter give this amplifier a linear re-
production equal to amplifiers selling
for ten times this price. Every part
supplied; punched and formed chassis,
transformers (including quality out-
put to 3-8 ohm voice coil), tubes,
controls, and complete instructions.
Add postage for 20 lbs.

12” PM Specakers for above....$6.95
Mahogany Speaker Cabinet, ENCLOSED FIND [J CHECK ... [J MONEY ORDER FOR______

1437 x 14347 x 87, ... -+ $8.75 PLEASE SHIP C.O.D. ... POSTAGE ENCLOSED FOR___POUNDS

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY {18)

CABLE: ARLAB—N.Y.

.. BENTON HARBOR 15, mcmsnu
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HOW TO ORDER - - -

PE101C BC645 POWER SUPPLY I
NO. 273. Complete power supply
for BC 645. Operates from 12 or
24 Volits. Supplies both AC and DC

$3.95

required. Shipping
Wagt. 13 |bs. Each

DM 35 12 VOLT DYNAMOTOR
NO. 274. New input 12 Volt ot 18.7
Amperes. Supplies 675V at 275 MA
or V2 above voltage from 6 volts. Ex- i

cellent for auto use. Ship- $7 50

ping Wagt. 11 Ibs. Each
- x B 8 § B f§ 8 J J N

HOME WORKSHOP GRINDER KIT

NO. 230. Easily assembled 110V '
AC or DC ball bearing fully en-

closed motor from Army surplus
dynamotor. Purchaser to make
simple changes and shaft exten.
sions, detailed instructions and all
parts supplied. Motor approxi-
mately 5,000 R.P.M. Ideal for
tool-post grinder, flexible shaft
tool, model drill press, saw. Ship.
ping Weight 6 lbs.

N e e e B o mm oY

COLLINS AUTOTUNE CONTROL HEAD
NO. 278. Brand new controls used
on the ART/13, 100 Watt, Trans.
mitter. Types 7, 8, 10, and 11 avail-
able. Get a spare while available
as new cost is over $22.00 each.

$3.95

Shipping Wgt. 3 Ibs. Price any type

{mention when $4'50

ordering). Each

1N90 FEED THROUGH INSULATOR
N

|
I
|
|
|
|
|
|
0. 276. Heavy duty feed |
|
I
|
I
|
|
I

300 MA SELENIUM RECTIFIERS
NO. 209. Rated 300 MA at 36

Volts, complete with mounting
brackets. Shipping
Wat. 1 1b. 3 FOR $1.00

through, 2” diameter 4” long,

complete with brass hard-
ware ul;)d gasket. Shipping
Wgt. 2 lbs.

2 FOR $l .00

1N86 STRAIN INSULATOR

NO. 277. Husky army type 14"
diameter, 54" long. Brown

porcelain. Shipping $l -00

Wagt. 4 [bs. 4 FOR
G.E. BC306 ANTENNA

TUNING UNIT

NO. 231. Matches any aerial to 150
Watt transmitter, used on BC 375. Brand

new. Add postage $2'95 I

Ao

for 20 ibs.

TN . N . S N iy
G. £.1.000 VOLT 350 MA

DYNAMOTOR

NO. 213. An ideal dynamotor for
mobile operation in taxicabs, police
cars, sound systems and amateur sta-
tions. Supplies above voltage from 12

Volts or 500V. at 350 MA from 6 l
Volts. Complete with starting relay,

and fuses. New. Qur Dynamotor A. '

$5.95
Shipping Weight 72 Ibs.
3 7 35 5 §F 3§ | d

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (16}

CABLE: ARLAB—N.Y.

. .

... BENTON HARBOR 15,

ELECTRONIC BARGAINS g0z

EXPERIMENTERS a«< HOBBYISTS

QUANTITIES

ORDER NOW ALl

POWER TRANSFORMER Sgecials

NO. 226. Primary 117V. 60 cycle.
Secondaries supply 746 V.CT at 220
MA, 6.3V. at 4.5 A, and 5V. at 4A.
Will handle 12 tube radio receivers.
Supply is limited, order early. Ship-
ping Weight 1 Ibs. each.

$3.95 . . 3 for $9.95

T32 TABLE MICROPHONE
NO. 210. One of the Army’s best.
Builtby Kellogg, ideal for fa:tory
call system, public address, amateur

use. Brand new in original carvons.
Add postage for 5 lbs.

MINIATURE ELECTRIC MOTOR
NO. 211. Tiny Deko motor only 1”7 x
14" x2” 10,000 RPM. Operates from 6
to 24 V. Excellent for mod-
els. Add postage far 1 |b.

5 17 7 3 B |
OUTPUT TRANSFORMER
NQ. 227. Push pull 6Vé's to 6 - 8 ohm

voice coil excellent ‘m
3for$1.95 =

characteristics,

RCA SATURABLE REACTOR TRANSFORMER
NO. 246. New RCA No. CKV30531 AC a
current 750 MA DC current 2 Amperes. 4

Rated 1.75 henries. Ship- $T 00 v
o 9

ping wgt. 4 |lbs. Each

12.6V POWER TRANSFORMER
NO. 247. New cased 110 V 60 cy.
Power Transformes. Supplies 440V Ct.
at 60 MA, 6.3V af 2A. and 12.6V at
1 Amp. Excellent for military sets.

Shipping Wght. $-I -95

6 lbs. Each.

T

RCA INPUT TRANSFCRMER
NO. 248. Heavy duty RCA No CKV-
30529. Inout has primaries 600 to 200
and 25 ohms secondary 250,000 ohms

C.T. Shipping Wagt. $] .00

2 lbs. Each

FEDERAL POWER TRANSFORMER
NOQ. 252. New cased 110V 60 cy.
Power Transformer. Supplies 480V CT
at 50 MA and 6.3 V at 2.1 Amps. A

beautiful transformer. Ship-
ping Wgt. 4 Ibs. Each $l .50

MILITARY POWER TRANSFORMERS

NO. 229. Convert your military re-
ceivers without rewiring the filam=znt.
A" type supplies 500 VCT at 50 MA,
5V. at 2A. and 24V. at Y2 A. “B”
type supplies 500 VCT at 50 MA, SV.
uth 2A. and 12V. at 1 Amp. Sfute
whether A or B type desired. 3
Shipping Weight 4 lbs. $2.95
WALKIE TALKIE TRANSFORMER

No. 744. Carbon microphone input
transformer and outout to heod-
phone transformer, oll in one case,
excellent for building your own.
Shipping Wt. 1 Ib. 4 for $1.00

LOW PASS FILTER UNIT
No. 637. 3000 cycle cutoff consists
of 3 inductances and 4 capacitors
in network, 500 ohms in and out.
Excellent for clipping all frequen-
cies above 3000 cycles. Drawn steel
case, shipping Wt. 5 Ibs. $2.50

FM PUSH BUTTON TUNER

NO. 224. Brand new ten push but.
ton tuning assembly from Army FM
receiver. Contains 4 gang 100 MMF
silver plated tuning conden-
ser. Add postage for 10 |bs.

$2.50 zAc:;" ?

I
I
|
|
I
|
|
1
|
I
I
I
I
I
|
/

$2.95
\

AL T 1T 1T T 1T

GIVE PART NUMBER AND DESCRIPTION...ADD POSTAGE FOR
WEIGHT SHOWN. NO ORDERS UNDER

MICHIGAN

'$2.00...WE WILL SHIP C.0.D.

LIMITED

BC 746 TUNING UNIT
NO. 257. Plug in transmitter
tuning unit from army Walkie
Talkie. Contains antennc and
tank coils, tuning condenser,
transmitting and receiving crys-
tals. ;t’i‘eul transmitter founda-
tion. Shipping Wgt.

1 Ib. Each $I .00
(Same as above except trans-
mitter ¢rystal in 80 meter ama-
teur band $2.50 each)

T30 THROAT MICROPHONE
NO. 258. Makes excellent contact
microphone for musical instru.
ment or vibration pick-up. Ship-
ping Wat. 1 |b. $1.00 each
Extension cord with switch for
above $ .50 each

Ty ey f ¥ 7 ] [N

BC731 CONTROL BOX |
with Weston Model 476 AC Voltmeter
NO. 208. Excellent buy in motor control |
box. Size 8”x10”x5V2".Contains Wes-
ton 0-150V. AC 32" voltmeter, motor I
starting switch, 28 fises all 30 Amp
110V. and 8 fuse holders. Fuses and l

holders alone worth the price.
Shipping Weight 18 ibs. $7.95

METER SPECIAL
NO. 237. Brand new Delur Model
312 0-800 M.A. D.C. Square 3" 0-10
M.A. basic meter with built in
shunt. Probably the best buy ever

offered in a surplus meter.
Shipping Weight 1 lb. $2-95

/|

HEARING AID HEADPHONES

" NO. 216. The Army’s best — eliminate flat

G ears and outside noise, Complete with

2 transformer for conversion from low to
high impedance. With cord and plug
complete.

$1.00

Add postage for 1 1b.

BC 451 CONTROL BOX
NO. 236. Control box for 274N
transmitters. Contains proper cw-

voice switch, 4 channel switch,

power switch, mike jack and tele-

graph key.

Add postage for 2 Ibs. $1.95 :

100 MA FILTER CHOKE
No. 641. Heavy 1.5 henry choke in
drawn steel case, 50 ohm resist-
ance, conservatively rated at 100
MA. Shipping Wt. 1 |b. 50¢

FILAMENT TRANSFORMER
No. 922, 220V. 60 ¢y. primary sup- .
plies 12.6V. at 3.5 Amps, 15.6V ot
1 Amp. Supplies 6.3 at 3.5 Amps
and 7.8V. at 1. Amp from 110V.
Shipping Wt. 8 lbs. $1.50

PANEL METER
Burlington 0-300 VAC Meter
No. 290. Model 32XA 312" round
AC Voltmeter 0-300 VAC full scale.
Scale also calibrated 0-600V. Bakelite
case. A beautiful meter in original
carton. Shipping Wt. $3.95

DRIVER TRANSFORMER
No. 651. Couples 3000 ohm plate
to push pull parallel grids hermeti-
cally sealed. Ship. Wt. 1 Ib. $1.00

OUTPUT and- MODULATION TRANSFORMER

No. 74S. Companian transformer
to above driver. A push pull output,
3000 ohms to 3.2 ochm xoice ¢oil, or
to 1250 ohms at 80 MA. A high
quality cased wunit. Shipping Wt.
2 pounds. $1.00

Pecember,

1949
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e ke
PORTABLE POWER SUPPLY

A fifty-pound unit that provides
well-regulated d.c. power at loads from
200 to 300 milliamperes with an ad-

4

justable output of between 260 and 290
volts has been announced by the RCA
Victor Division of RCA, Camden, New
Jersey. Power requirement is 120 v.,
60 cycles, at 300 w.

Controls consist of an a.c. line volt-
meter, an “On-Off” switch, meter se-
lector switch, output voltage adjust-
ment, and meter jack. The trans-
former, tubes, and filter condensers
project from the front of the chassis,
while the resistors and plug connectors
are at the rear.

This Model TY-25A is suitable for
laboratory, broadcast, and other com-
munications where d.c. is required. Al-
though it actually was designed as a
portable unit, it may be mounted in an
RCA cabinet or open racks, being the
standard width.

REDY-PLAY PHONOGRAPH

Recently introduced into the low-
price phonograph field by the Glen-
wood Company of East Orange, New
Jersey, is the Redy-Play for children,
available in four colors: blue, yellow,
pink, or white.

One of the most original features of
this unit is the automatic shut-off
switch that operates the turntable and
amplifier simultaneously, turning
them on when the tone arm is placed
on the record, and off when it is re-
placed on the pickup rest, making it

v en e 5 e

impossible to leave the phonograph
running when it is not being used.
There is no necessity for amplifier
warmup because of a special circuit

86

that enables the device to play in-
stantly at full power.

Sturdy, compact construction; full
range; high-gain volume control; and
a lightweight Astatic pickup are other
desirable features of the phonograph,
which is manufactured by Crystal De-
vices.

RCA 15-INCH SPEAKER

Stressing the combined features of
low cost and high-quality reproduction
in its announcement, the RCA Tube
Department, Camden, New Jersey, re-
cently introduced the RC4-515S1 loud-
speaker, a duo-cone, permanent-mag-
net type.

This new unit handles 25 watts input
and possesses high sensitivity between
40 c.p.s. and 12,000 c.p.s. Each section
of the dual cone is driven by its own
voice coil operating in its own air gap,
both of which are excited by a single,
two-pound Alnico V magnet. So that
sound pressure from each emanates

from approximately the same conical
surface, the two-cone-sections are
mounted in a single housing.

Designed for initial equipment or re-
placement use in radio and TV receiv-
ers, broadcasting-station monitors, the
515S1 may be used for rim mounting
in accordance with RMA standards
and as direct replacement for existing
15-inch rim-mounted speakers.

ALNICO MATERIALS

Two new magnetic materials of the
type used in radio loudspeaker manu-
facture and in other communications
equipment have been developed by the
General Electric Company of Pitts-
field, Mass.

One of these, a modification of Al-
nico 5, is the product of a change in
the manufacturing process that makes
possible an alignment of the crystal
structure in the direction of magneti-
zation. Alnico 5 DG, the letters DG
standing for directional grain, permits
the utilization of smaller magnets for
the same work performed by larger
units.

Also developed for maximum co-
ercive force is the G-E Alnico 7, for

www americanradiohictorv com

applications where a high demagneti-
zation force is present, such as in gen-
erators, motors, etc.

Manufacturers of radio speakers,
magnetic separators, and other instru-
ments needing high external energy
and residual induction will find in the
utilization of these improved G-E
magnetic materials the advantage of
a reduced manufacturing cost made
possible by the smaller size magnets
which will be required.

TALK-A-PHONE INTERCOM

An extensive intercommunication
system, called the ‘“Chief Forty-
Niner,” has been announced by the
Talk-A-Phone Co., 1512 South Pulaski
Road, Chicago 23, 11l., by which it is
possible to carry on a conference meet-
ing, or to talk privately with one
person. ’

The units operate on 110-120 volts
a.c. or 110 volts d.c., at 25, 40, 50, or
60 cycles, and as optional equipment,
the company provides earphones for
privacy and a booster for high-power
paging.

Every possible application has been
foreseen in the design, and all master
stations, master and staff, or a num-
ber of master stations intermixed with
staff units may be utilized in setting
up a system. It is possible to include
in one master station as much as
thirty-station selectivity, with but
twelve push-buttons; units may be set
up as far apart as 3000 feet. Exten-
sive, illustrated instructions are pro-
vided with the units to insure the best
possible service.

AUDAK REPRODUCER

A magnetic unit that will play all of
the diverse disc types available today
is being introduced by the Audak Com-
pany, 500 Fifth Ave., New York 18,
N. Y. One unit is sufficient to take
care of every type of record, with no
shifting of apparatus.

Ten different combinations of styli

B

are possible when using the “Poly-
phase,” and the device is easy to mount
on almost any type of tone arm, pro-
ducing wide-range performance and
utilizing an output of about 30 milli-
volts, Other features of this compara-

RADIO & TELEVISION NEWS
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SPRAGUE

PHENOLIC-MOLDED
TELECAP’

THE MOST

TRULY
DEPENDABLE
PAPER
TUBULAR
CAPACITORS
EVER OFFERED
TO THE
SERVICE
PROFESSION

® Extra Dependability at
No Extra Cost

Withstand Heat and Humid-
ity, Shock and Vibration

® High Insulation Resistance
® High Dielectric Strength

Unequalied for Sizzling
AC-DC Midgets, or ‘‘Hot”’
TV and Avuto Sets.

See Your Jobber Today !

SPRAGUE PRODUCTS CO.
North Adams, Mass.
*Trademark

December, 1949

tively low-priced reproducer are high
or low impedance, low needle radia-
tion, and the achievement of an excel-
lent tone quality.

PLUG-IN AMPLIFIER UNIT
One of the smallest plug-in ampli-
fiers ever designed has been produced
by a hearing-aid manufacturer, the

Microtone Company, and is called the _"'(\‘\

“Sound Screen.”
| Wires, soldered connections, and the
| maze of parts usually incorporated in

| such units are eliminated, and the
whole is sealed in solid plastic to keep
‘ it moisture, dust, shock, and tamper-
proof. Pattern for the design was the
| plug-in type of component used by the

Armed Forces. Further details may be |

had by writing the company at Ford

Parkway, St. Paul 5, Minn.
[ BRUNING "EQUIPOISE" DRAFTERS

Combining the functions of the T-

| square, straightedge, triangle, protrac-
tor, and scale into a single unit, the
new drafting machines recently intro-
duced by the Charles Bruning Com-
pany, Inc., 4754 Montrose Ave., Chi-
cago 41, Iil, feature the “Equipoise”
mechanism.

This device counteracts the effect of
gravity on a tilted drawing board; the
drafter can glide into any desired posi-

| tion and hold it. Other features are a
base line clamp for greater conven-
ience in aligning the drafter to the
drawing, ball joints on both arms for
flexibility, and increased space between
the double thumb screws that improve
anchorage.

Turning the fluted adjustment knob
on the “Equipoise” mechanism sets the
correct tension for all board angles
between 0 and 20 degrees from the
horizontal, and the touch control but-
| ton allows the drafter head to be ro-
(Continued on page 120)

WWW. americanradiohistory caom

CERAMIC BYPASS AND
COUPLING CAPACITORS

These new ceramic units—no
bigger than a dime—find dozens of
bypass and coupling uses in both
standard and FM as well as television
equipment. They have higher self-
resonant frequencies than conven-
tional capacitors and fit neatly across
miniature tube sockets. They're cov-
ered with a tough, protective coating
which guards against moisture and
heat. Sprague Disc ceramics are avail-
able in both single and money-saving
dual capacitors.

Use Sprague Disc ceramics when-
ever circuits call for ultra-compact,
bypass or coupling capacitors. Each
unit is clearly stamped with capaci-
tance. All capacitors are rated at 1000
v. test, 500 w.v.d.c.

See these remarkable new capaci-
tors at your Sprague distributor roday!
Write for bulletin M 431.

SPRAGUE—
PRODUCTS COMPANY |

Distributors' Division
of the Sprague Electric Company
NORTH ADAMS, MASS.
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hallicratters

$-56 Tl TUBE FM-AM CUSTOM CHASSIS ¢ 95
A REGULAR *11000 VALUE AT McGEE FOR

% RECEIVES FM 88 TO 108 MC. AND BROADCAST 550 TO 1700 KC.
% PUSH PULL 6Ké, RESPONSE 40 TO 14000 CPS % PHONO INPUT
% PRE-SELECTION ON AM 4 NEW 1949 PRODUCTION % GUARANTEED

Dual purpose preamplifier now available at $3.95 29 Dual  purpose
Model 8-56 Rallicrafters, 11 tube AM-FM radio receiver chassis for broadcast and FM 88 to 108 preamplifier for
me. Automatic frequency control on KM, holds the receiver in perfect tune. Phono connection 5-56. Only 4

on rear of chassis. Full range tone connol with bass boost. Push-pull 6Ké tubes in audio . wires to connect

system. Frequency response essentially flat, from 50 to 14.000 CI'S. Wide vision accurately (instructions
calibrated slide rule dial, with preselection on broadcast band. Output transformer matches furnished). In-
any 8§ ohin PM speaker. 4 antenna terminals, two for AM and two for FM. This is the finest put jacks for

type home radio that we know of today. Better get your order in early. Designed to be used
in commercial l"a.le selling in the §$100.00 to $600.00 class. The regular dealers net on this
chassis is $110.0 However, a lucky purchase enables us to offer these brand new, factory
cartoned $-56 Halllcmf(ers chassis, complete with tubes and operating instructions, at only
$59.95 less speaker. Chassis size 12% x 10 x 7%"”. Weight 22 lbs. Brand new factory cartoned.
lbh;y yourdS-5G's with & wide range PM speaker. Pick your combination from the Drices listed
elow and save.

General Electric variable reluc-
tance pickup and crystal or dy-
namic mike. This makes your
S-56 a home P.A. system. Ship-~
ping weight 2 lbs. Size 312 x 4
x 3”. Stock No. AP-1 Net
$3.95.

Shure 708A, regular $22.00 list
crystal mike with cord, $8.95

S-.SG custom chassis as pictured.
with 12” coaxial speaker $69.95.
Less speaker $59.95.

8-56 Hallicrafter custom chassis
with tubes and operating instruc-
tions and 12” Model CR-13X coaxial
PM, $32.50 list speaker, ready to
play; as pictured above. Shipping
weight 33 1bs.

S-56 Hallicrafter custom chassis
with tubes and operating instruc-
tions and 15” 21 oz. Alnico V PM,

S-56 Hallicrafter custom chassis with
tubes and operating instructions and
super 12” 21 oz. Alnico V PM speaker,
ready to play. Shipping weight 38 lbs. ready to play. Shipping weight 45 extra. Adjustable banquet type
Net $69.95. 1bs. Net $73.95. desk stand $2.95 extra.

McGEE OFFERS COMPLETE FACTORY ENGINEERED RADIO AND AMP KITS
GAROD PERSONAL GAROD | ONLY $9.95 ‘ New 3-Way

i

!

s. Net 559 85.

PORTABLE KIT RADIO KIT
$11.95 DELUXE | BUYS A 6-TUBE POE:LBYLEg’q 95
° 5-Tube Kit RADIO KIT :

i 9 | Sensational n 3-way
with Batteries ) $9.95 3 O DE. ETTh Portabie radio kit,. 4 tubes
KIT MODEL X-45 k This is our latest broadest AC-DC kit. Plus rectifier. Housed in
- - A n uminum, -

2.95 radio kit. fnest ACDC | Using full suze tubes. House in a ette covered case made

Receives Broadcast, 540 to Farnsworth plastic cabinet, with slide

e Garod Personal Portable Radio Kit 1650 KC. Has full length illuminated A
Sodet xu. Made from genuine Garod factory | Slide rule dial. Choice of Ivory or | fule dial. R.F. stage, 2_gang con- tenna builtin. Size 5x9
A complete kit to build a Walnut plastic cabinet. Full high effi- denser, 100p antenna and 5”7 speaker. 8" Build  yourself a
broadcnst battery operated 4 tube receiver. ciency gang superhet circuit, with This makes a factory like radio. The prolesswnal looking radio
Small in size 615x314x41,", Weight 314 lbs. [ leop an Ready is is ready hed and with this Kit. Every piece
2 Gang Superhet circuit set comes on when lid fun 8% P speaker, 'Every part Bie. | sockets are installed. This type of | furnished including tubes: 1R5. 1T4, 155, g
ged metal case with colored Piastic | Il‘:;%lx';hmi2f|ﬁ-r7ushedzsierlcludz;ng stutes, | kit usually sells for at least $15.00. phgéo LS AN (e {("e“‘;‘*’fdl‘l"g{;;“ e
. nten: . A . . E 5
nished with. diagram  and  photos, tubes and OL6, ' This kit will go together just '1“2',(8"""‘25 {‘é"s“ésmd' including tubes: | gyperhet, that_ locks like a $40.00 radio. We
67V, B.Battery, - Will go thgether Tie 3 fae. | like it would on the production line. e = 7. 12SR7, 35L6 and | should ask $17.00 for this kit. Stock No.
tory  built radio. Shipping weight 6 1bs. P‘agﬂ:’g& photos and instructions are S,‘,’fg; C}?}’?ple&eje]w}i‘tshedm%;fmg ﬁ;’.\d fbp 4XN Comii’le'-esgkigls 1esi tbal‘i_te‘l;leti. welgﬁ;lg
1.98_ = urnis Shipping weight 9 1bs. i - m -6. . S . 8. et price . it of atteries,
FXa5 31 Model X-43WT Portable Radic | eRlhecy  ghinbiogg welkt s Kit | BooLos S R G He R G

is X-45 vured ready to operate net $14.9

6-TUBE AC 2 BAND RADIO KIT $9.95 .
|
|
|
|

MCGEE'S NEW FM-AM-PA KIT $39.95

12 Tube Kit Model PRK-51, This is the most elabo-
rate radio. P.A. kit that our engineering department
could design. Here are its features: Receives broad-
cast. 550 to 1650 kc and FM, to 108 mc (3 gang
tunmg on FM.) The audio system is wide range, 40
7.000 cps., 5 lb, interwound high ﬁdehty output

ma ches & ohm speaker. Twin tone controls, (base
and treble boost). Phonograph inputs for standard
crvstal or General Electric variable reluctance. Mike
ut for crystal or dynamic mike. This radio may
vstem. a recording am| lmer. or for a high fidelity T.V.

BIGGEST RADIO KIT VALUE IN U. S.
BUILD A RADIO WITH MATCHED ''DETROLA'* PARTS

A complete kit of parts. tubes and ready punched chassis to build a fine
6 tube power transformer type radio chassis. (No ecabinet.) We furnish
T every piece as well as a printed diagram and photograph. Chassis
size 14 x 7142 x 7. Receives standard broadcast and 6 to 18 MC
foreign short wave. 3 gang tuning condenser used on both bands.
80 mil power transformer 6v6 output tube. This kit is made up

P.A.

be used for an 18 watt

of parts intended for use in a high quality Detrola radio. Has full sound system. Chassis size, 151% x 71% rea nched. Evervthmg furmshed
lighted slide rule dial. Everything goes together just like a with the kit, including tubes; GAG/g GSB/’IY 2— BAG, 6 T6 5H6, 6BE6, 2—12 —6 Vi
factory built radio. Priced complete with 6 tubes. Kit model and 5Y3. he FM RF section is ready wired (coils and sockets), to make &ms kxt easxe"
6.-ACX. Less speaker. Weight 16 lbs. Net $9.95. for you to bulld‘ 6” slide rule dial. Complete klt model PRK-51, with photos and in-
structions. $39.95. 12 22 oz, PM. curved cone and

Speaker recommerded, Oxford "
Model 12- S $10.00 extra.

OR 10 INCH DYNAMIC SPEAKER %$1.99 EXTRA

1/2 " voice coi.

CHOICE OF EITHER 8

PORTABLE RECORD
PLAYER KIT $9.95

Deluxe Portable Record
Player Kit housed in the
attractive Capitol case. In-
cludes all parts and easy

as

i e,

r. All necessary
1d a 70L7 type Amnllﬁer.

arts to b u i

eight 14 lbs. Model CK-1. Net $9.9

3-SPEED PLAYER KIT $16.95

8 Speed Record Player Kit. Deluxe Cdmtal
portable case pictured abov. All arts
furnished to build a two tub. e TOL7T t\'ne
amplifier (Tone and Volume Control), Alnico

V PM Speaker. 33. 78 and 45 RPM. Phono
Motor, Easy to follow assembly instruc.
tions Stock No.

. bhlppmg v\elght 16 1lbs.
347-K. Net $1 5.

12- WATT AMP KIT
FOR INSTRUMENTS
MIKES OR PICKUP

$14.95

General purpose port-
able amplifier Kit,
h used in an attractive
portable case, with 10~
speaker. W o inputs
for instruments or mike.
one phono input. Variable tone control.
Kit is complete wn:h dlagrams and photos
and tubes: 2—12AX 68X4, 2—5AQ5.
AC_transformer tvpe. tock MM:
18RC, weight 20 1bs. Net 514.85.

Crystal mike and desk stand., $4.95 extra.

Stock No. RM-4 Fhono
maotor with welg‘hted top
for recording, Net $5.95.
Best quality 78 RPM phono
motor wnth 9" turntable.

hono motor. 33/3 78 _and 45.

e our limited stock lasts. Net $5.49 e:

TAPE RECORDER
L HOUR MECHANISM
TWIN CHANNELS
SPECIAL $59.95
Our leader tape record-

er mechanism—S i
1014 \ ]'35/g x7- .)/ 16.
weigl 16 lbs. Tape
speed full 714 feet per second—two tracts.
One hour with 77 reel, 30 minutes with
reel. Bias frequency to erase 50K.C
T\vm erasc heads, one recording head. Re-

1 HOUR TAPE RECORDER MECHANISM $59.95

sponse flat from 60 8,000 cps. Non- nected to the detector of any radio set to
slip _and Wow-less drive. Made for high record radio programs.} Output trans-
fidelitv recording and play-back on tape. former matches any 8 ohm speaker. Tone
Furnished complete with suggested diagram control. Oomplete with tubes: 6SF5,
and erase coil. Model TP4-X Tape recorder 7F7, 7N7, 2—6V6, and 6X5. Shipping
mechanisn, sale price. $59.95. Recording weight 20 lbs. Stock No. TPR-10. Net
Tape 7” Reel, $2.70. $19.95.

- AMPLIFIER KIT
FOR TAPE RE-
CORDING $17.95

‘Tape recorder, play-
back amplifier Kit
Model TPR-10. All
arts, punche

chassis pan._tubes, photos and diagrain
furnished. hen wired will make a tape
recorder and playback amplifier of good
Inputs for crystal or dynamic
mike and phono pick-up. (May be con-

neered.
heavy duty speaker.

lever selector switch.

and diagram.
mput.

on single track. No.

COMPLETE PORTABLE TAPE RECORDER KIT $79.95
Complete pm table magnetic tape
Everything fnbrnlshed

ne
back mechanism. Records and plays back in both directions, with

with punched chassis and all parts furnished.
Inputs for crystal mike and phono pickup or radio
External speaker jack.
8:4. Net $79.9

Plast:c coated kraft base recording tape, 5
wide (30 mm on twin track.

1200 feet 14" wide,
107.

5. ~ Crystal recording mike $4.95 extra,

recorder kit. Factory engi-
Attractive leatherette case, 6x9"
hour capacity tape recorder and play-
Amplifier kit is an AC transformer type.
Includes tubes

Shipping weight 45 Ibs. Stock

5” 600 foot reel 1/4
15 min. on single track) No. 10

One_ hour on twin track. 30 min.

Net $2.70 each.

st

hour on standard

George mechanism,
Net, $22.95. Cry
$1.95 extra,
15 min., $1.30.

WIRE RECORDER CONVERTER $12.95.

ST. GEORGE WIRE RECORDER MECHANISM $22.95
George wire recoraer mechanisms.
recording and playback mechanism. (Also
when crystal pick-up is installed.}
ebster wire,
converter (adapts radio or amplifier for wire recordings).
weigh
stal pick-up for pla%mg
Webster wire,

Crystal mike and desk stand, $4.95 extra

With this 3-tube converter

Brand new, complete wire
plays 78 RPM records
Records and plays back up to 1
Furnished with diagram for 3-tube
-93 St.
lbs, Requires 9x13x312"” space,
and recording phono rec-
; 30 mm. $1.95;

S5t. George wire re-
you can adapt the St. George Airking, or Webster Chlcazo wire re- .
corder mechanism to any radio or P. A. system. Only 3 connections order mechanism,
necessary. Just plug in to the phono mput of your amplifier and bme as described
connect to é)laoe of output tube.  AC-Tranformer construction, gain 2DOVe. only cAlassed as
for mike, 3 _position switen for quickly changing from record to [EPairable.” Any good
play-back. Priced ready wired and tested with instructions and ‘;gs“ cian it repga(;r

tube 12AT7 ereampliﬁer;

Stock No. RR: net, $12.95

6AQ5 Oscillator erase;

g ) 0.
6Xa rectifier. ¥3%*Ner Hrice $52.98.

DETROLA—SCOOP
COILS, GANG, DIAL, PAN $2.95

F ]

e

e Detrola Chassis pan with 6

Genu
sockets. Heavy glass slide rule dial, 3
Gang Tuning condenser. RF and IF
coils and band switch for standard broad-

These parts all fit the chassis properly.
Only material pictured and listed above is
offered. It is not a complete kit, You sup-
ply your own tubes, speaker. resistors. con-
densers. etc. Stock No. DET-1. Shipping

weight 9 Ibs, Net $2.95.
$1.39

You get a broad-
cast loop, osc.
oil, 2 gang t.n-
mg conuen;er and matchcd pair of 456 kc
All matched. The heart of a radio.

AP-1. Net $1.39

Stock No.

Build Your Own Radio Station

Miniature
Broadcast
Station Kit $6.95

Kit Model DE-6X. Build
our own 110 Volt AC-
tube miniature radio station—(800 to
1500 KC) broadcast from crystal mike or
phono record. (Warning: this transmitter
must be used with only a short aerial other.
wise you will transmit 2 or 3 miles,) Com-
plete kit mcludmg“‘tubes. diagram and in-

structions. Weigh 1bs,, net $6.95.
Model DE-6XWT. Miniature transmitter
ready to operate $8.95, Crystal mike and

desk stand $4.95 extra.

Prices F.0.B. K.C. Send 259, Deposit with
Order, Balance C.0.D. With Parcel Post
Orders, Incliude Postage

TELEPHONE VICTOR 9045. WRITE FOR FLYER
1422 GRAND AVE., KANSAS CITY, MISSOURI
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hallicrafters

S-59 8-TUBE CUSTOM FM-AM CHASSIS

McGEE BUYS SOLID CARLOAD TO OFFER THESE FOR

% PUSH-PULL 6K6 WIDE RANGE AUDIO % PHONO INPUT
% LATEST 1949 PRODUCTION % WHY BUY ANYTHING BUT A HALLICRAFTER'S

Model S-59 Hallicrafters,
88 to 108 mc. Size 1214X716x9”.
trol
output transformer required.
and 5Y3.
$-59, 8 tube FM/AM chassis.
$-59, 8 tube FM/AM chassis.

with tubes.
with tubes and

high fidelity. 8 tube FM/AM chassis, for custom installations.
An excellently engineered chassis. with accurately calibrated slide rule dial.
(Push-pull 6K6's) 8 ohm output transformer will match most speakers.
Includes tubes:

and 60 to 14,000 CPS wide range audio.
Loop antenna built on for broadcast reception.
This is without a doubt the most radio chassis we haveever heen able to offer,
Weight 16 1bs.

Net $32.95.

regular $12.95. 12” coaxial PM speaker,

CR-13X.

$ 95

Receives hroadcast 540 to 1700 ke and FM

Variable tone con-
No special

2—6BAS. 6BE6, 6AL5. 65Q7, 2—6K6

Better rush your order now. We have them.

Weight 24 1bs. Net $42,95,

Hallicrafters 8-59. as pictured with 12"
lenovidagraph coaxial RM speaker..$42.95
$5-59 less speaker.................. 32.95

SERVICEMEN! SAVE ON PARTS AT McGEE

SOLAR METAL

8 Mfd. 450 volt FP condenser. 29c
18 Mfd. 450 volt FP condense 34c
20 Mfd. 450 volt FP condenser. 3 c
30 M!‘d 450 volt FP condenser. <
20 525 volt FP cond Speclal4 c
30 45()V. 20 25v FP. ... ....... c
40 20 25v FP........... c

F.P. CONDENSERS

POPULAR TWIST MOUNTING IN ALUMINUM CANS

l
Order 100 Auorted Solar Condensers and Take 109 Discount from Above Prices.

ELECTROLYTICS

i UPRIGHT
ALUMINUM CANS
These famous brand upright mounting.
can aluminum electrolytics are

markerl by their catalogue number—Mallory.
R, 8 Mfd, 450V Aluminum Can .34

l.") 12 Mfd. 450V Aluminum Can .39
23 30 Mfd. 450V Aluminum Can .39
R\ 262 8X8 Mfd. 450V Aluminum Can .39

— - Nat’l, Advertised
' BY PASS

25y h

RN SALE

Bypasses, .03 100V., .3 400V., .006 600V.,
.04 60OV., 8c Each. $6.95 for 100 As-

sorted.

1000 VoIt, OK for Buffers. .002 1000V.,
02 1600V., .04 l6()0\' .05 1600V., 10¢

Each. 100 for $7

McGee's ELECTROLYTIC SCOOP OF ALL TIMES

Popular Tubulars for Every Day Replacement

8B Mfd. 450V
QTﬁQ 16 Mid. 4
ST598 20 Mid 50
STH99 30 Mfd. 4%
N-518 x8 Mfd. 45
38-579 8x8 Mfd, 450V, 20-
38-584 8xBx8 50V
48-718 8x8 Mfd. 450V, 10x10 Mfd. a9
20 Mfd. 350V tubuiar Aerovox. 19
M 350V tubular Aerovox 29

Up. Less iuan one

L-82 Cartridge,
Same as above only with 1 Volt, L-70
Cartridge, Net $1

Webster light we\;zht Arm (Stamped) with
4 Volt Cartridge. Net $1.95.

Weléssler Plastic Arm with 3 Volt Cartridge

Astatic Light V\'el;{l\{ Plck
ounce pressure with 4V,
2,29,

Micro Groove Arm with 1 Mill Needle $3.95.

G.E. RPX010
. V.R. CART. $2.95

G.E. RPX010, wn.r% pesr-
10 for $24.95

Kit of part.s to bulld 65C7 type preamph-

fier, $2.49 extra.

A lucky purchase by us enables this ter-

rific Genera! Electrfc cartridge value.

g

=)

i WIRE RECORDER and
18-WATT P.A. SYSTEM

56995

Three years of wire record-
ing experience has lead us
to the development of this
combination wire recorder
and public address system.
Housed in an attractive port-
able case with hinged lid on
the recorder compartment.

SALE
PRICE

Beautiful streamlined plastic grill. Storage
compartment in back panel for mike and ac.
cessurles Size 21x11x14. A full 13 watt
HI Fi amplifier with P.P. 8V6 tubes in out-
ut stage and separate 8AQDL eraser circuit,
his new super erase circuit eliminates all
Lhe bugs in wire recording. 12-inch Alnico
i l\f speaker, Extension spcaker jack.
tone control. Equipped with
5 rge  wire recorder playback
mechanism that has 78 rpm turntable and
General Electric Variable reluctance pick-
You can record or play ono records.
Record from mike. The play-back quality
is tops. P’lenty of volume and good fidelily.
This is also a top wire recorder, Unit is
completely assembled and ready 1o operate.
Furmished with 15 minute spool of Webs:
recording w l.ra recordmg wire,
min 30 $1.95: nhour, $3.25.
Model GE-IB Portable public address s
tem and wire recorder shipping weight 38
Ibs. Net. $69.95.

Crystal Mike and Desk Stand, $4.95 extra.

DR

Sl 19

ok

Wehster N-7, same as L-40, L-70
Astatic MLP-1, with needle ..

Astatic NJ-1,
Astatic L-72 or Webster Equal
Astatic L-40 or Webster E(lual
Asmtlc 1-70 or Webster Equa 1.

ke 109 off on 10- lot assortment

A~ MUSICAL P.A.
£ 34-WATT $54.95

McGee’s wide range musical
P.A. amplifier, $54,95. Pow-
erful 34 watt, wide range
amplifier, housed in an at.
tractive leatherette covered
cabinet, with tri-color pias-
tic front. 12” super heavy-

sy
1

speaker.
sed by others only on their
))riced am lifiers. Response from
0 cps. 3 Inputs, 2 for musical in-
ick-y
Tone compensation for G.E, variable r
luctance pick-up. Push-pull 6L6 output
tubes, twin tone controls and inverse feed-
back. This amplifier may be used for two
instruments or two mikes. It is the most
vex:aule amplifier that we know of. Stuck
No M-35. complete ready to operate.
Welght 26 Ibs. Net price, $54.95.

hlghest
Oto 1l
slruments or mikes, one for erystal

$15.00 LIST
ELECTRIC CLOCK
$4.95

Elexa Self Starting Elec-
tric Clock, 6x51Lx214”,
G()Id finish with plastic
iht 4 b
1. Net

trout
Stock

" 100-600V. BY PASSES, $6.95
MAKE YOUR OWN ASSORTMENT

(}()() T 001,
Each.

Ea
1' 25—-!01/zc Each. T 5—!5c Each.

XMAS
SPECIAL
ARVIN 3-WAY
$15.95

Arvin Model 241-P, 3-way pick-me-up port-
able radio. A full 4 tube plus rectifier
superhet in a plastic ease, with buiit-in
loop antenna. ade to retail for $29.95,
McGee scoop price only $15.95. Requires
4 ﬂashluzht cells and 6714 volt B battery,
$1.95 Xtra. Shipping weight 7 Jbs,
While our limited stock lasts. we offer vou
this red hot Christmas special.

BLOND
CONSOLE
CAB. FOR
$-59 $19.95

Beautiful blond
console  cabinet,
33" high, 177
front to back
and 217 wide,
The lower half
is  divided for
record albums. A
hinged lid covers
the radio changer compartment. Changer

space 12x15”. Radio panel is ready cut
for the Halllcrafter $-50. Use any speaker
up to 6x9”. Shlppmz weight 40 1lbs.

Stock No. JB-4 biond cabinet, ready cut
for §-59, with uncut changer board. Net
$19.95. 6x9” I'M speaker $2.95 extra.
Stock No. JB-53X, above blond cabinet
with hlank radio panel (radio area 8x15”,
changer area 12x15”). Net $19.95.

Stock No. B-1000, above blond cabinet,
changer area 15x15”, radio area 5x15”.
Build over to suit your needs as record
player or combination. Net $14.95.

S PRE-AMP FOR S-59

$3.95

- The same dual purpose
pre-amplifier offered with
the 8-56, also works
equally well on the 5-59-

Stock No. AP-1,

Net $3.9S. shure 708A
Mike $8.95. Banguet stand $2
v VM-406
\ 3-SPEED CHANGER
e $33.21
World's ﬁne:t 3- <v§cod atl asut.omgquc rlec&rd

ping weight 12 Ibs,
Above VM changer furnished with two plug-
in General Electric \anable reluctance car-
tridges. Stock No. VM-406GEX. with both

gart_ndges Shipping weight 13 1ibs,
37

Ever popular Webster 3568, 3 speed auto-
matic changer, with crystal cartridge and
needle. Shipping weight 16 1bs, Net $33.59.

78 RPM record changer close-out sale.
VM-400, intermixes 10 and_ 12" records.
Net $12.95. Cres-

Shipping weight 14 Ibs.
cent Model 330, Shipping weight 14 1bs.
Net $12.95. Farnsworth, with Caltron
broadcast quality V. R carlrldge and needle.
Weight 18 Ibs. Net $12.95.

Made to fit leatherette covered bases for
any of the above changers $1.95 extra.

100 RADIO TUBES °299%5

250,000 Tubes for fast sale.

and branded Hgvac Miniature Tubes for 32
replacement, 4c Each in smaller quantiti
1RS 12BES 12AUB

1T4 12ATE 128F6

1uUs 35W4 BAS

3A4 35BS 6BEG

183 SOBS 6ATE

3v4 12ATT ALS

3Q4 12AU7 6AQS

354 2AX7T BF&

12BAS8 12BA7 6AUT

Tremendous va]uc

bes up to $3.00 list. 100 Cartoned
Over & million sold. Guaranteed full

es.

6SU7 1238
95
AQS 9002 88‘7
6C4 6BHE 6BJG
g\’;/‘c 11723 3s5cs ) 100
R ) o
A’
eT8 34c each

Popular Gt tubes,

tndividually cartoned and branded Hy-Vac.

Any quantity 39c each.

184 6Js 6sD7 s s
Sv3 €J7 6SFS ave’ 1257 EH Popular G.T.
svag 6KS 65J7 6X5 125K7 70L7 Cartoned
8ACS 6xe 65K7 1278 125N7 80
68G6 6K7 esL7 12BF7 128q HY-YAC
$o& gy B
6F6 6SA7 6sS7 128a7 3518 390

| v-vse ears. ess. 49¢ each | =

Any Quantity
CARTONED
STANDARD BRAND TUBES ... S\ orthes 49¢
024G 1G6 5va 6F7 6SA7 677 788 787 12F5 128Q7 28 43 6BES
1A4 1H6 5Y3 6HS  6SC7  6V6 1C4 w7 12H5 128R7 27 4575 50Y3
1A6 116 6A3 6J5 6SD7  6X5 7C5 Y4 1215 1223 30 5085 41
184 1L4 6AB7 6J7 6SF5  6Y6 7c6 74 12K8 14A7 32 56 358%
185 1R5 6ACT 6KS  6SF7 617 ic7 10y 12Q7 14B3 33 57 304
165 185 6AG7  6K6 6SG/  6IY5 7ES 12A3 128C7 14¢7 3 58 14A4
1c7 174 688  6K7 6SH7  7A4 7E7 12A8 12SFS 1447 35 TJ0L7 1217
105 v 6C4 6K8  6SJ7 7AS 7F7 12AH7  12SF7 14Q7 35W4 75 6ATH
107 2A5 6C5 6L5 6SK!  7A6 TH? 12AT5  128G7 14R7 35Y4 % 6BAS
108 2A6 606  6L7 6SL}  TA7 w7 12BAS  12SH7 19 3524 77
1F4 2A7 6D6 6N 6SQ7 78B4 IN7 12806 12837 25L6 5 78
1¥5 384 608 6R7 _6SR7 785 707 128E5 128L7 2575 38 1]
164 5T4 6F5 687 6887 7B6 IR7 12c8 128N7 2528 39
NAME BRAND 1%2 VOLT LOCTALS, ETC.

e ope g opes onae e
1A7 e iAs 1NS it 17S. e0e HG A
1as 1P ics 163 iGe i17z6  69¢c
3835 soas 8sc Each.
Scoop 6L6 Tubes. RBest Quality, branded. | Standard Brand Tubes. fully guaranteed.
offered by McGee at $1.08 each; 10 for | Y5¥, 27 ""‘9?‘.'59: T
$10.00. 3506 500,6

900 . 59
10 ny u( these for $5.50

BBuy this complete
ing an attractive

pliono motor and light weight crystal pickup.
amplifler from parts, tubes and schematic which are furnished.
Has 4”7 I'M speaker.

COMPLETE KIT
Stock No. VV-1
Only $9.95

is attractive, vlays
14 1bs. Stock No,

XMAS SPECIAL RECORD PLAYER KIT
ON SALE FOR DEC. ONLY $9.95

record player. Everything furnished includ-
walnut cabinet with hinged lid. 78 RPM
You wire the

This makes an ideal Christmas gift. It
good and is worth $15.00. Shipping weight
VV-l. Net $9.95.

McGEE RADIO C

December, 1949

Order.

OMPANY

Prices F.0.B. K.C. Send 25% Deposit with
Balance sent C.0.D.

Post Orders, Include Postage.

With Parcel

1422 GRAND

www.americanradiohistaory com

TELEPHONE VICTOR 9045. WRITE FOR FLYER
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REGULAR
$32.50
LIST

MODEL CR-13X

has an especially designed 12"

6.& oz,

~ "COAXIAL"
12 INCH P.M. SPEAKER

2. §| 295

NATIONALLY FAMOUS MAKE
WIDE RANGE 40 TO 17,000 GPS
WORLD’S FINEST SPEAKER
VALUE FOR MUSIC LOVERS

Newly designed by one of America’s
finest speaker builders. Made for FM
and AM high fidelity radios and record
plavers. This speaker is incorporated
in radios of the 500 dollar bracket. It
Alnico V Magnet PM for the low range

Woofer and a coaxially built in 3”7 Alnico V tweeter for the extended high range.

The high pass filter is concealed under the pot cover.

output transformer. Will work
speakers have an 8 Ohm Voice Coil,
Watts peak.
sell for $35.00.
PM for only $12.95. Shipping weight

Model CR-13X, $12.95. Two for.

15 INCH KING COAXIAL

Just hook to any 8 Ohm

in place of any home radic speaker as most
only 2 wires to connect.
Wide range response 40 to 17,000 Cycles.

Will handle 18
This speaker should

Why buy any ordinary speaker when we offer a 12" Coaxial

8 lbs.

.$24.95

RicE  $24.95

PRICE

"IT WOOFS AS IT TWEETS"

The King Coax.
frequency tweeter.

A 21.5 oz

filter. Just hook to any 8 ohm output.
12 jnch coax model CR-13X.

This speaker has a retail list of over $60.00.
offer you our 5-15X 15 inch coax for only $24.95.

15 inch Alnico V PM speaker with a built-in high
Will respond to from 35 to 17,000 cycles.
gedly built speaker with a curvilinear one piece molded cone.

This is a rug-
Built-in high pass
Built by the maker of our ever popular
We
Shipping weight 16 Ibs.

MODEL
15-18

15” 50 WATY P.M,

$16.95

15-KR

Model 15-LS. 15”7 2114

ohm voice coil is 114"

builder of fine speakers.

Net Price $16.95. Two for

rice. Made by a nauonallg
magnet speaker of juke
8 watts average or 25 watts peak.

Latest 1948 production;

perfect. Wi

Stock No. 15-KR.

Model A-50—12",

secured 21 oz. Alnico V magnet.
Fimshed in silver-grey enamel.
is two to three times that of
address systems and

large purchase,
speaker w:th su
weight 13 lbs.

rplus merchandise.
Net $14.95. 2 for

15” JUKE BOX

$9.95
15 INCH DELUXE 50 WATT P.M. $16.95

oz. Alnico V Magnet PM Speaker.
Thousands of dollars were spent in building the fine tools to produce this speaker.
in diameter and has been heat treated and plastic coated.
Constructed to eliminate loose voice coils,
Truly the King of juke box speakers

ordinary speaker.
high quality home audio s{s ems.
and 50 watts peak or short lengths of time.

we are able to offer it to
This is '.he latest production.

A-50

12 50 WATT P.M.

$14.95

Will take 35 watts with ease.
The

Made by a renowned

S o CpeaRenaE g o ht 14 _tb!
hipping weig] s.
$32.95

15 INCH “JUKE BOX” P.M. ONLY $9.95

Model 15-KR—Pre-War or Post-War, you never bought a speaker like this for such a scoop
known builder of fine speakers.
ox quality., Has standard 8
Here is a speaker that will bring out those low notes.
not line through-cuts.
e may not be ~ble tg continug this offer for long. so
INCLUDE POSTAGE. Wt 10

12 INCH 50 WATT SUPER HEAVY DUTY P.M. $14.95

50 watt super heavy duty permanent magnet speaker.
treated voice coil and one piece molded cone.

A full 15% 1215 oz. Alnico
ohm voice coil. Will take up to
Every speaker is guaranteed new and
place your order now

$9.95

Ibs. A $35.00 value for only...

Has 1142” 8 ohm

Heavy half inch machined pot, with balt
Frame is of heavy construction with metal pot cover,
This speaker is the best value possible today. Efficiency

Especnally recommended for all public
‘Will handle 35 watts with ease

ts retail value is $50 . But, by our
you for only $14.95. Do’ not conl‘use this
Mode! A-50.

Shipning
$29.00

RADIO SERVICEMEN — DEALERS — MC GEE

12” WIDE RANGE
P.M. SPEAKER
$1.95

Wide range 6.8 oz.
Alnico V PM speak-
ers, Curvilinear
molded cones with

1Y4” 8-ohm voice
coils. Offered in
6-, 8- and 1l2-inch

sizes. Response
from 60 to 10.000
c.p.s. Top quality
by a nationallyknown maker.
Model 6-L1—Wide range

\._\__"

' ALUMINUM VOICE GOIL

| REPLACEMENT SPEAKERS—FACTORY PRICES
| McGee's Aluminum Voice Coil Double X Line.

Gee offers you our Double X line
P.M. Speakers.

Made by a pioneer of the aluminum
|voxce coil speakers. All of the Double X speakers

IS AFTER YOUR

Me-
of replacement

have Alnico V magnets. All aluminum voice coils with RMA standard
I 3.2 ohm impedance. Why pay twice as much for a replacement speaker ?
| McGee buys them by the carload and sells them for half price, Every |
| speaker is unconditionally guaranteed.

6" Speaker . .......... .$4.95
TR PR APRE AR Double X Aluminum Voice Coil, Alnicc V Magnet, RMA 3.2 ohm V.C. :
8’ speaker . §5.95 ! Stock No.
Model 12L1—Wide range 7.95 4XX 4” square .. e 1 Oz. Mag. § .99 ea., 10 for § 9.50 |
127 speaker st | 5XX 5” round . R, 1 Oz. Mag. .99 ea., 10 for 9.50|
T mie aAncAmsAKE;sO"M AUTO 6XX 6” pincushion veeee...1.47 Oz. Mag. 1.69 ea., 10 for 14.95
47 4 ohm field Speaker........ .51.49 6XX2 6”7 plnc\lshlon e es.2,150z. Mag. 1.95e€a.,, 10for 17.85 |
FE e ) S;;*;;';f:,;-;d‘;a;e D143 | 46XX 4x67 ................ 102.Mag. 1.49ea,10for 13.95)
”
6142”7 4 ohm field speaker. ro :-gg 57XX 5x7” oval . vv...1.47 Oz. Mag. 1.85ea., 10 for 17.95
PO BTl 3 L r e A L M"w""a 198 7XX 7” pincushion (Auto set) 8.15 Oz. Mag. 2.79 ea., 10 for 24.95 |
Made by Magnavox and Cinaudagraph 8XX 8” pincushion .......,..83.16 Oz. Mag. 2.95ea., 10 for 27.95 I
SPECIAL AUTO SPEAKERS ) 69XX 6x9”oval ... .8.16 Oz. Mag. 2.85ea., 10 for 27. 95_|
S L ERT e Rotorota Sete. " Mok -__?Eo % AND 5 PM'S | i HIGH FIDELITY
navox. .
PR LA e ot 'dﬁ 2% | 5,000 4 and 57 PM's._| oz, Alnico V with HIGH FIDELITY
£ g'?) ginal § vy general mounting bracket. When McGee buys a OUTPUT TRANS
Motors auto radios. Special . 195 | BB R T Y o oertonen ek :

3000 SPEAKERS
450 OHM FIELD WITH

P.P. 6K6 OUTPUTS
HERE'S THE GREATEST
SPEAKER VALttJhE EVER

8K6 output
All factory cartoned.
10 assorted for $18.50.
produced for Majestic by Utah
Carbonama Buy for less than halr of the
factm—y cost.

POPULAR FIELD GOIL SPEAKERS
Ut 450 ohm speaker, with output for
50 6. This i8 a quali aker. Has
full size coil and humbucking cou
specia

4x6” 450 OHM OPERAD!O
4x6<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>