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NEW CNTHOD GUN WITH

CROSSOVER CONTROL

"Raytheon prepared sus-
pension, quality con-
trolled by standard diode
method originally de-
veloped by Raytheon,
guarantees perfect
cathode performance.

/8 contact points insure
beam centering.

/Molded powdered glass
! eliminates possibility of
trapped air in bubbles. /

/ Long contact fingers keep
internal coating away
from strong field areas

thus preventing stray
emission.

/" New field design in
cathode area creates
Crossover Control for
small spot of high

current density. _-

Redesign of focus lens
structure stops arcing.

Rolled edge of No. 2
grid prevents arcovers
at this point.

Flanged assembly with
internal concentric ring
allows perfect alignment
of focused lens.

For crisp, clean, high definition pictures, you can’t beat Raytheon
Picture Tubes with the new Crassover Control Gun. This new gun has a
specially shaped grid designed to keep the electrostatic field undisturbed.
Emission from the center of the cathode is vastly improved eliminating
slow electrons from the edges which overshoot and smear. These design
improvements do away with tailings and halos, lines and spots won't
blur even under highlight conditions. :

You owe it to your customers and yourself to replace with Raytheon.
Ask your Raytheon Tube Distributor for complete information.

nAvVYUEON MANUFACTURING COMPANY

i
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5 about my Communications Course.

. perience. Put this station “on the a
i form procedures required of broade
" station operators, conduct many
| experiments, make prac-
' tical tests.

"Get Practical
Experience on Circuits
Common to Radio & TV

Ever think HOW FAST Radio-Television
Commurlications is changing, developing,
growing? Have yvou considered what this
amazing progress can mean to you?

Even without Television the industry is
bigger than ever before. Over 115 million
home and auto radios, 3000 radio st ations,
about 200 TV stations with hundreds more
being built. Expanding use of Aviation and
Police Radio, Micro-Wave Relay, Two-
Way Radio for buses, taxis, etc. makes
opportunities for Communications Tech-
nicians and FCC licensed operators. New
jobs, more jobs for beginners! Better jobs,
better pay for experienced men!

Television Is Today’s
Good Job Maker

Over 25 million television sets are in use.
Thousands more being sold every week.
Good TV jobs opening for Technicians,
Operators everywhere. The time to act is
NOW! Start learning Radio-TV communi-
cations. America’s fast growing industry
offers good pay, 2 bright future, security.
If you are a beginner, my course can help
you get I'CC License, prepare for the job

~ YOU BUILD
this Transmitter Power Supply
used in the basic experiments in
RF and AF amplifiers, frequency
multipliers, buflers, etc.

voltage (AC, DC and RF), re-
sistance and impedance in cir-
cuits with Electronic Multi-
tester you build. Shows how
basic transmitter circuits be-
have; needed to maintain sta-
tion operation.

YOU
PRACTICE setting up code,
amplitude and frequency modu-
lation circuits (put voice, music,
etc., on “carrier signals” you
produce). You learn how to
get best performance.

|

AR
e
BUILD this Wavemeter and
use it to determine frequency
of operation, make other tests
on transmitter currents.

SERVICING TRAINING
ALSC AVAILABLE

If you prefer a good-pay job in Radio-
Television Servieing . . . or your own
money-making Radio-Television Sales
and Service Shop. I'l! train you at home.
My famous Servicing Course also in-
cludes many Kits of Parts. You use
them to get PRACTICAL EXPERI-
ENCE with circuits common to Radio
and Television. I also show you how to
make $10, $15 a week or more EXTRA
MONEY fixing neighbors’ IRadios
while training. Full information in my
64-page book . . . Mail coupon.

YOou

Training Leads to Jobs Like These

BROADCASTING GOVERNMENT AVIATION RADIG
Chief Technician RAD10 Plane Radio Operator
Chicf Operator Airport Transmitter
Power Monitor Navy, Marine Corps, Qperator

Recording Operator Coast Guard

Remote Control Operator Forestry Service ;E;‘ffly,: %',?efm,.

Operator in Army,

with parts I send. Use it to get practical ex-

W Train’ Your FCCLI
Vil Train You For Your icense
Training plus opportunity is the perfect com- §
bination for job security, good pay, advance-
ment. A Federai Communications Commission
Commercial Operator’s License puts you in §
line for a good job in Radio or Television
* Broadecasting, Police,Mavine, Aviation, Mobile
! o1 Micro-Wave Relay Radio. Mail Coupon for
% 64-page book free. It will give complete facts

T
i

e

ir.” Per-
asting

J. E. SMITH, President
National Radio Institute
Washington, D. C.

has trained more men
for Radio-Television
than any other man.
OUR 40TIH YEAR.

vou want. If you’ve had some training in
Radio or Radar, or as a Licensed Operator,
my course modernizes—increases the value
of your knowledge,

Includes New Developments

Mail coupon now for facts about my
practical course in Radio-Television Com-
munications. Let me send you my FREE
book. See the nine big Kits of Parts I
send that “‘bring to life” theory you learn.
You get practical experience by working
on circuits common to both Radic and
Television ; also lessons on TV prineciples.
Read about the Transmitter you build and
operate, about the Electronic Multitester
you get. All equipment is yours to keep.

My graduates are filling jobs, making
good money in both Radio and Televigion.
Remember, the way to a successful career in
Television is through experience in Radio.

Mail Coupon for Book FREE

Send today! See what my Communica-
tions course is like. Find out how I get
vou ready for a brighter future, better
earnings, more security in Radio-Televi-
sion. Send coupon now in envelope or paste
on postal. NO OBLIGATION, NO SALES-
MAN WILL CALL! My book, sent to you
FREE, tells the full story. J. E. SMITH,
President, Dept, 4EE, National Radio
Institute, Washington 9, D. C. Our
40th year, 2

Dispatcher i A
SHRIAPDAlgD HARBOR Airways Radio Operator Vo{;vilcer‘lg‘l;zpsml&&er
Chief Operator POLICE RADIO TY Technician
Assistant Qperator Transmitter Operator Remote Controf
Radiotelephone Operator Service Technician Operator

Al NOW-BOOK

[ e s s e e

FREE

— o Y

§ MR, J, E. SHITH, President, Dept. 4EE, f:\
l T R N H § Naiional Radio Institute, Washington 9, D. €. )g m
A ; e i o . § Mail me )lgour 64-page Book, FREE. (No salesman J
SR My position w ' F d am a technician a wiil call. Please write plainly.
is video control engineer on WTOP in Washington and § l & e plainly.)
the RCA color project. I =] I like it very much. Most §
owe a lot of my success to | of my radio knowledge was NAMO. e e Age
| your textbooks.”’—Warren =%  from NR.I”—John Brit- I
: TN to, Hyattsville, Md. ) Address.
> ‘A former employer recom- 1 N L
Ei"\\ mended N.R.L training. § CIt¥occsre ZOnen . Staten .
1 ¥ Now eniployed as transmit- r ite i ’
’i‘ ¢ ter operator at WKBO.” i VET wrn:‘; in date
- 4 —Albert Herr, New Cum- } of discharge .

i

berland, Pa.
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_to-read lessons
starting YOUT T for the com™

information-packed publication
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RADIO-ELECTRONICS

—with the aid of BOTH
HOME EQUIPMENT
and HOME MOVIES

What will mailing the coupon below do for YOU? Just
this! You’ll find out about one of today’s most remark-
able . .. practical ways to prepare to get into America’s
amazing billion dollar opportunity field of TELEVISION-
RADIO-ELECTRONICS. You'll see how to get into fas-
cinating work that pays well.. . that offers one of
America’s most promising futures . . . that enables you
to start your own business almost “on a shoe string,””
if you prefer this to a job opportunity.

And above all, you’ll get some GOOD NEWS especially
welcomed by men anxious to earn REAL MONEY in this
thrilling field. For you'll see that NOW you can get the
kind of practical, laboratory-type training so desirable
for making real progress in Television-Radio-Electronics
AND WITHOUT LEAVING HOME.

You’ll see that DeVry Technical Institute sends every-

thing needed to set up your own HOME LABORATORY.

You get and keep the same type of basic electronic

equipment used in our modern Chicago Training
Laboratories. You get home training that includes
the knowledge and experience gained from train-
ing thousands of students first hand in Chicago.
And to top it all, you use DTI’'s amazingly
effective and exclusive home training aid—
INSTRUCTIVE MOVIES. But why not get the
complete story? Mail coupon today for
information-packed literature.

s AND MODERN LABORATORIES
If you prefer, get all your preparation
in our new Chicago Training Lab-
oratories—one of the finest of its
kind. Ample instructors, modern
equipment. Write for detaiis!

MILITARY SERVICE!
If you're subject to military
service, the information
we have for you should
prove very helpful.
Mail coupon today.

Get this

i
DeVRY TECHNICAL INSTITUTE
4141 BELMONT AVE., CHICAGO 41, ILL. Dept. RN-5-K

t would like your valuable information-packed publication showing

how | can get started toward a good job or my own business in |
Television-Radio-Electronics. |

_______________________________________________________ Age .. _____.
_____________________________________________________ Apt.._.______. l
_____________________________________ Zone __.___State_____.______ |
________________________ .
5
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Quality is an elusive thing. Engineers
measure it...copywriters glorify it...
salesmen describe it. But the final test is
actual performance. If a product is

the best in its field, those who know quality
will accept no other.

That is the story of Pickering’s new
260 Turnover Cartridge.

Introduced only months ago, it is already

a leader among magnetic cartridges. It has won
that position because it is the nearest thing

to perfection yet produced. Here

are the combined advantages it offers:

@Z@ nearest @Zing to @21‘ ection

1. HIGHER OUTPUT ~ Better overall

signal-to-noise ratio.

2. LOWER OVERALL DISTORTION
— Less intermodulation distortion with
wider frequency response.

3. MINIMUM TRACKING FORCE

— Lowest practical tracking force for
both microgroove and standard recordings.r

4. HIGHER COMPLIANCE ~ Compliance
of moving elements is the highest practical,
consistent with best-quality transcription
arms and changers.

5. LOWER MOVING MASS

~ Lowest of any comparable magnetic cartridge.

6. TWO DIAMOND STYLI~ For longer

record and stylus life and greatest economy.

A simple flip of the
handy lever and
you're ready to play
any favorite that fits
your mood—whether it’s
standard or microgroove.

These design features have real meaning

to those who understand that quality reproduction
depends on components which meet

professional standards. If you want the best

that high fidelity can offer, ask your dealer

to demonstrate the new 260 Turnover Cartridge.
You, too, will hear the difference!

PICKERING PROFESSIONAL AUDIO COMPONENTS

o Hnse chbn con fvad e a%mc;

. . . Demensirated and scid by Leading Radic Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. c-4
é RADIO & TELEVISION NEWS
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| The Best Cosls Sess Whren You By |

THE FISHER

Custom Audio Components

If you are buying ‘for keeps’ buy the best first/ Buy FISHER, quality leader for seventeen years. -
Engineered for the professional, functionally designed for home use. “Of the very best!”—High Fidelity. =

FM-AM TUNER, Model 70-RT

Features extreme sensitivity, low distortion and low
hum. Armstrong system, adjustable FM-AFC and AM
sclectivity. Preamplifier-equalizer, 2 inputs, 2 cathode
follower outputs. Six controls. Self-powered. $184.50

FM-AM TUNER, Model 50-R

Same features as 70-RT above, but designed for use
with external preamplifier-equalizer such as 50-C. Hum
level better than 100 db below 2 volts output. Fully
shielded and shock-mounted. Self-powered. $164.50

MASTER AUDIO CONTROL, Series 50-C

16 choices of record equalization, plus separate bass
and treble tone controls. loudness balance control. Five
inputs and input level controls, two cathode follower
outputs. Chassis only, $89.50 + With cabinet, $97.56

25-WATT AMPLIFIER, Model 70-A

50-watts peak! More clean watts per dollar. Less than
Y5 % distortion at 25 watts (0.05% at 10 watts.) Re-
sponse 0.1 db, 20-20,000 cycles; 1 db, 10 to 50.000
cycles. Hum and noise virtually non-measurable! $9%.50

50-WATT AMPLIFIER, Model 50-A

100-watts peak! World’s finest all-triode amplifier. Uni-
form within 1 db, 5 to 100,000 cycles. Hum and noise
96 db below full output. IM distortion below 2% at 50
watts. Highest quality components thruout. $159.50

“50” HORN, SPEAKER ENCLOSURE

NEW! Regardless of the speaker or enclosure you are
now using, the “50” Horn marks a revolution in per-
formance. Can be used with any 12” or 15" single,
coaxial, dual or triaxial speaker system. $129.50

PREAMPLIFIER-EQUALIZER, Model 50-PR

Professional phono equalization facilities at low cost!
Independent switches for LF turn-over and HF roll-off.
QOutput lead up to 50 feet. Can accommodate any low-
level, magunetic pickup. Self-powered. $22.95

HI-LO FILTER SYSTEM, Model 50-F

Does what ordinary tone controls cannot do. for it sup-
presses all types of noise with an absolure minimum
loss of tonal range. High impedance input; cathode
follower ouiput. Use with any equipment. $29.95

Prices slightly higher west of the Rockies

WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORPORATION - 39 EAST 47t+h STREET - NEW YORK, N. Y,

i ECITHECEERT TR IR 1} i | (LI RFERETTERREM LLLLELURREr 1L 1] §LEIITT .

May, 1954
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. Glimair
{ DYNAMIC
MICROPHONE

Gives you features
similar tO those ‘_
in the famous & i
E-V Slim-Trim S
TV Micropholnes. J{E&;@f

Thav's why it 18

1

%
so outstanding o
for Public Address, i
Recording and other <
generaLpurpose wse. Con
List Price e e v a2 v " $70 -

SMOOTH RESPONSE
60-13,000 CP$

HIGH OUTPUT ﬂ":-';é;
OMNlDlRECTlONAl b
ACOUSTALLOY &
DIAPHRAGM i

BUILT-IN
BLAST FILTER

[ ]

QW-ymz

H.

0 CARROL\. sT. * BUCHANAN, l:MSCA
4E‘xpori‘: 13E. 40th St., N.Y.']é, S
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THE EDITOR

WHAT'S AHEAD IN COLOR TV?

HIS is a question everyone is asking

and has been asking as a result of
the widespread publicity following the
go-ahead from the FCC on a compat-
ible color system. It may surprise you
to know that YOU hold the answers.
Those of you who are reading this edi-
torial are, in all probability, dealers,
distributors, or independent service
technicians vitally interested in the
television industry, in its future and
what it will mean to you personally
now and in the years to come. In
analyzing the problems besetting the
color TV industry, it is our opinion
that when color comes into its own it
will have as great, if not greater, im-
pact on our business than monochrome
TV had when it first took its place in
the living room alongside the radio.

There is no doubt in our minds that
monochrome, or so-called black and
white television, will always remain an
important factor in the industry just
as radio did when television made its
entrance—but, just as the radio re-
ceiver is no longer the central piece of
furniture in the living room, so mono-
chrome television will relinquish that
place to the color TV receiver and just
as a table model radio is now an ac-
cepted complement to the furnishings
of other- rooms, so will table model
monochrome television sets become a
complement to color. Thus, black and
white television sales should continue
to hold up in a seemingly saturated
market just as radio sales have con-
tinued to mount right along with tele-
vision set sales.

Now as to color per se. Anyone who

has looked at a color receiver realizes’

the service maintenance problem color
will bring. You saw it when black and
white first came into the picture.
There were opportunists (to use a less
offensive term) who tried to take ad-
vantage of the public’s lack of knowl-
edge of things electronic and many set
owners suffered at their inexperienced
hands.

This past experience will put the
public on guard. There has also been
enough publicity on color to warn peo-
ple that they will want access to reli-
able service. People will no longer buy
from anyone who can get them a set.
The same situation of scarcity will not
prevail as it did when black and white
TV was first made available. People
will be more cautious and discerning
than they were at that time. They will
be able to pick and choose.

This is a blessing in disguise. It
means’ that the dealer and distributor
that does a sound merchandising job,
who has qualified men to install and

www americanradiohistorv com

demonstrate color TV, and competent
service facilities will get the business;
that is as it should be. The laws of
economics and of cause and effect are
as immutable and inexorable as the
law of gravity. They cannot be es-
caped; they cannot be ignored without
serious consequences.

In our opinion, those dealers who
have tried to ride along by selling TV
receivers with no provision for service
will fall by the wayside. They won’t be
able to “get by with it” with color. We
do not say that every dealer needs to
be an expert on color TV maintenance
but he must make some organized con-
nection with a recognized authorized
service agency that is qualified to
maintain a color set. If he does not, he
will find the set back on his doorstep,
and you can’t blame the customer for
such action.

TV manufacturers know from bitter
experience that customer satisfaction
depends almost solely upon the ability
of the dealer to provide prompt serv-
ice on their products.

Many of the fine trade schools in
the U.S. are now offering specialized
courses in TV service. Some have re-
cently added color TV even though
manufacturers have not reached any
degree of production. There is no bet-
ter way for a technician today to
spend his spare time more profitably
than by learning the rudiments of
color TV circuits.

So—what’'s ahead in color? As a
dealer you hold the answer. If you are
not organized to give adequate service
when color breaks there is nothing but
trouble ahead for you; you might as
well get out while you can. But, if you
make adequate provision for service
maintenance yourself or through a rec-
ognized, authorized, qualified indepen-
dent (and there are many) you will
experience the biggest boom you have
ever known.

It’s up to you, but don't wait until
you’re in trouble and make no mistake,
when color starts to grow, it will grow
fast! It’s too late to begin thinking
about making a reservation when you
hear “All Aboard.” Now is the time to
prepare. There are thousands of good,
qualified technicians preparing to serv-
ice color television. Make your plans
now and you will be on the band
wagon that will produce sweet music
to your ears. Remember, a color tele-
vision receiver is a big ticket item.
There is a lot of money involved—it
deserves proportionate attention. It’s
up to you to make the most of it. But
start NOW. It’s later than you think!
.............. O. R.
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RADIO CITY

Choose this reliable equipment for your service
bench, lab or field work—and save! Order RCP in-
struments from ALLIED—for top value and accurate,

ot ALLIED

Model 808A Do-All TV-
Radio-CR Tube Tester,
Reactivator & VIVM

Consists of RCP Model 324P
Tube Tester and a new CRT
tester-reactivator, plus a
VTVM. Checks all tubes
including miniatures, sub-
miniatures and magnetically
deflected TV picture tubes.
Easy-to-rcad 414" meter. Has
fast-operating double Roll-
index. 17-range VIVM uses balanced bridge type push pull
circuit. Input impedance of 25 megs for minimum current drain.
Zero center scale for discriminator alignment. Ranges: AC and
DC volts, 0-5-25-100-250-1000; resistance, 0.2 ohm to 1000
megohms _in 5 ranges; db—20 to —62 in 5 ranges. Accuracy:
AC,59,; DC, 3%. Also checks capacitors for shorts and leak-
ages. Oak carrying case, 1214x123/x43{". With test leads,
isolation probe and batteries. For 105-125 volts, 60 cycle AC.
Shpg. wt., 1215 lbs. 84 FX 333. Net. . ... .......... $97.95

Model HVMP-1. High Voltage Probe. Extends DC range of VIVM
in Model 808A above, to 30,000 volts. 84 F 334, Net...$8.77

Model 750 UHF-VHF Do-All Signal Generator

New, combination signal, marker and
pattern generator. Covers all UHF-VHF
channels for FM and TV receiver servic-
ing. Checks and aligns front ends, sound

= IF’s and picture traps, linearity, sync cir-
cuits, sweep circuits, focus and deflection.

< Inductuner and spec1al anti-backlash
- drive assure accuracy of 0.5%,. All VHF
frequencies covered on fundamental.
Ranges: 9-11, 21-47, 54-220, 465-630 and
650-900 mc. RFs and IFs clearly cali-
brated on large etched dial. Provides
steady horizontal or vertical bars or cross-
hatch pattern on all channels. Internal modulation: 360 cps
and 141.75 ke. Also provides unmodulated carrier signal. Com-
plete with leads. Size, 104x65x5%:". For 105-125 volts, 60
cycle AC. Shpg. wt., 10 lbs. 84 F338. Net. ........... $77.91

Model 655 Do-All VIV

New, peak-to-peak type VI'VM provides
accurate measurements of complex
waveshapes. Reads RMS and peak to

PRODUCTS CO.

dependable service.

SEMSATIONAL MODEL 123 “FLYBACKER”

Tests Flyback Transformers and
Yokes—Trouble Shoots Horizontal
TV Circuits in Shop or Home

Now available for accurate
and speedy testing. Extremely
sensitive—shows up a single
shorted turn in a fiyback trans-
former or yoke. Makes tests
with components in place in
the receiver. Checks all fiyback BACKER
transformers and yokes for - Th
opens or shorts. Tests are ap- =" ST
plicable to induction windings "
on any transformer, speaker e oo
choke, solenoid, relays, etc.,
where impedance is not rela-
tively low; acts virtually as a
proportional AC ohmmeter.
Oscillator circuit operates at 1500 cycle frequen-
cy; interruption frequency 60 cycle. Slightest
induction change caused by a shorted turn or
intermittent effects shows up instantly on meter

s “Bad.” Has 3 “Good-Bad” scales; scale for
yokes; direct-reading numbered scale; illumi-
nated meter dial. In compact grey steel case with
aluminum finish steel panel; 934x6x434{". Com-
plete with test leads. For 105-125 volts, 60 cycle
AC. Shpg. wt., 8 lbs. 84 F 620. Net

.FLYBACKER

>
Langmary

Aot 4
0*"";7?«"5‘3“50

ALLIED STOCKS ALL RCP INSTRUMENTS

55‘3; sisr;lg(l:taarrﬁoléselﬂyegtfiovgagﬁ-cﬁrtrsnslinrg 84 FX 364. Model 8873A Servishop. Net....oovvun.. .. $137.15
dustrial applications include servicing of 84 FX 368. Model 321'1'P.Tube.Teste‘3‘r.sNef .............. 77.91
vibrator type power supplies and AC 84 F 332. Model 730 "Signaligner” Signal Generator. Net  32.29
generators. 7 ranges on all functions. 84 F 336. Model 740A VHF Signal Generator. Net....... 68.11
Reads peak to peak AC from 0.2 to 2000 84 FX 365. Model 8020 FM-TV Servishop. Net....... +.. 303.80
volts; AC RMS 0.1 to 1500 volts; DC 84 FX 366. Model 8023 AM-FM-TV Servishop. Net...... 334.18
0.02 to 1500 volts. Measures resistances 84 FX 367. Model 324C Tube Tester.Net.............. 68.55
ffr?ffé d%gcghlrrr;;utto ég?gngag%f;ﬁ; ijlgg 84 F 335. Model 533M Midgetscope. Net. ............ . 97.51
e e ST S (e T BT 84 F 340. Model 453C Master Mult.nester. Net......o.us 35.77

84 F 274. Model 4478 AC-DC Multitester. Net. .. ...... . 17.59

absence of circuit loading, wave-form error and frequency dis~
tortion. Supplied with test leads. Size: 10x6x5". For 105-125
volt 50-60 cycle. AC. Shpg. wt., 8 lbs. 84 F 324. Net. . $58.31

FREE 268-pace suvinG cuie

Make your selection from the world's
largest stocks of electronic tubes,
parts, test instruments, audio équip-
ment, amateur gear, industrial com-

ponents—get everything in electronics -
at lowest prices. Send for your FREE

[T

Allied Radio

All RCP instruments priced over $45,are available on Easy Payments;
only 10% down, 12 months to pay. Write for details.

<opy today.

ALLIED RADIO

May, 1954

ALLIED RADIO CORP., Dept. 1-E-4 H
100 N. Western Ave., Chicago 80, 1l B
[

[T] Send FREE 1954 Allied Catalog. B
[[] Ship the following RCP instruments......cccveueeeceens g
B

............................. $ieraenn enclosed B

]

B

Nome.....ccovvninnnns R %
B

Address L, .. S .. os .. SN IS, .. N E
B

. g
Cifyesieieoeenoeenooonneneenn Zone..... State........ B
-----------------_------------------a
2
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INTERNATIONAL RECTIFIER

EL SEGUNDO

for

TV=-RADIO

replacement

direct

WIDEST RANGE IN THE INDUSTRY

The type you need...
when you need it!

AVAILABLE FROM YOUR FAVORITE JOBBER

Available

with

universal For'imore
mounting information

for write Dept. A
universal for Bulletin JRP-2

replacement.

INTERNATIONALRECTIFLER

Executive Offices: 1521 E. Grand Ave., El Segundo,Calif. - Phone: ORegon 8-6281
Chicago Branch Office: 205 West Wacker Driver Phone: Franklin 2-3889
New York Branch Office: 501 Madison Avenue* Phone: Plaza 5-8665
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When the profile of the Cadillac
looked like this

It was understandable that the profile of a V.O.M.
might look like this

But this is the profile of today's Cadillac

And if you buy a V.O.M. that is truly of today it
will have a profile like this

630

Volt-Ohm-Mil-Ammeter

the SMO

the only streamlined V.O.M. with a smooth face

STREAMLINING

signifies the
differencel/l

In cars, streamlining symbolizes the tremendous
advances in automotive engineering and perform-
ance. In fine test equipment, too, streamlining,
signifies the difference.

The flush switches, dials and jacks of the Smoothie
make it easy to slip in your pocket, carrying case or
tool kit, eliminate snag hazards on your bench.

But even more—the streamlining expresses
externally the advanced internal design which
makes the Triplett Model 630 as superior to the
obsolete knobby bumpy-faced testers as the
Cadillac of today is to the Cadillac of fifty years ago.
These internal design features include such devel-
opments as selector switch of molded construction,
completely enclosed; elimination of harness

wiring, etc. Your most frequently used tester—

your V.O.M.—should be the best—the one of

which many thousands are in use in laboratories
today—the Smoothie, Triplett Model 630 Volt-Ohm-
Mil-Ammeter, $39.50 net. Ask your parts jobber

or write Triplett Electrical Instrument Company,
Bluffton, Ohio.

Only Triplett offers you a ten day free trial on all

test equipment.

Burton browne adverlising
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Here’s what G.E.'s new SERVICE-
DESIGNED Tubes mean to you:

They cut callbacks on TV repairwork, by
doing a far more dependable job than
their prototypes.

Your tube-inventory requirements are
lower. Service-DesiGNED Tubes give top
performance in all chassis.

Your customers get more hours of
trouble-free TV enjoyment . .. because
SErVICE-DESIGNED Tubes have longer
average life.

They cost the same as their prototypes,
despite improved performance and long
life. You get higher tube value than
ever before!

Here, for the first time, is a line of tubes
developed specially for television servicing! These
6 new G-E SERVICE-DESIGNED Tubes soon will be
followed by others designed from the ground up
to meet the practical requirements of your work.

® Where greater sturdiness or higher voltage
capacity were found desirable, these. qualities have
been designed into the new types. You can install
G-E SErRVICE-DESIGNED Tubes in any circuit with
confidence, knowing they have the safety

margin to stand up!

® See your G-E tube distributor today! He will be
glad to show you the new SERVICE-DESIGNED Tubes
—explain how they will save you time, trouble,
and costs, and increase your list of satisfied TV
customers. Tube Department, General Electric
Company, Schenectady 5, New York.

The 5U4-G prototype (left)
was a tube that did a good elec-
trical job, but was subject to dam-
age from shocks and vibration.
In the new SERVICE-DESIGNED
5U4-GA, you have a rectifier that
can withstand hard usage. Note
the arrowed reasons why:

(1) Substantial mica supports
brace the tube structure at both
top and bortom, instead of at the
top only. Also, double-fin plate
construction gives better heat
dissipation.

(2) Glass bulb now is straight-
side, compact, and strong. It is

5
L
G
#
5 -
i P
i -4 i o F
i s :
i |
# i
: 9
i i ol
: : = N iy &
# E. 2
4 & %}

specially “‘necked down” at bot-
tom, so the base can be the same
diameter asthe 5SU4-G—enabling
the same ring-clamps to be used
when installing the tube.

(3) Base construction has been
changed to button-stem, with the
leads passing through widely
spaced individual seals at the bot-
tom of the glass eavelope, the
same as with miniature tubes.
This gives greater streagth, also
shorter leads and better lead sep-
aration. Another advantage is im-
proved heat conduction. This, in
turn, materially reduces electro -
ysis and air-leakage.

Reavy Now; 3 MORE G-E SERVICE-DESIGNED TUBES THAT DO OUTSTANDING JOBS .

SERVICE-DESIGNED 5Y3-GT

- A sturdier tube, with longer life! Mica sup-
ports now brace the tube structure both top .
and bottom.. ... new button-stem base -adds
strength, separates the leads ... . double-fin
plate construction gives the SERVICE:DESIGNED
5Y3-GT much jmproved heat- dissiplation:

cooler tha
-features -o;

SERVICE-DESIGNED 25BQ6-GA

Cut callbacks with this-new: tube that runs

“the 6BQ6-GA:

SERVICE-DESIGNED 1B3-GT

Install and forget! This new tube does a

superior job far longer! Special lead-glass

arger bulb
gives ample cooling. Tube handles higher
pulse plate voltages. High-melting:point
solder.protects..plate cap-terminal.

wards- off electrolysis -and air-leakage:
There is @ new ring around the filament
which stops “bowing” and the filament burn-
“outs:that frequently result.

12
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BINIE

D TUBES

Specially developed for the TV service indusiry.
Cost the sume as types they replace.

SERVICE-DESIGNED 6BQ6-GA

“Runaing hot” shortened the life
of many prototype 6BQG6-GT's (left).
G-E designers went to the heart of the
problem, and, retaining the same basing
layout for interchangeability, gave this
tube a king-size bulb that means cooler
operation under all normal conditions.

Also, because of special mica design
and new processing techniques, the new
SERVICE-DESIGNED 6BQG6-GA will han-
dle higher pulse plate voltages. Internal

feVDitterence !

tube arcing is cut *way down.

In many TV chassis, Type 6BQG6-GT
now is pushed to the limit. Replacing
with 6BQG6-GA’s means far fewer serv-
ice callbacks due to early tube failures.

A further important improvement in
the SERVICE-DESIGNED G6BQG-GA, is
use of a special high-melting-point sol-
der for the plate cap-terminal. This pre-
vents loosening of the terminal when
the tube is removed for testing.

® Type 6SN7-GTA has been redesigned to
give top performance in all synchro-guide and
other TV circuits. Among measures taken to
assure this result, is a special factory “chopper”
pulse test. The test is made at voltages equal 1o
thelowestline voltages that will be encountered
in TV chassis of any make.

In all respects and in all circuits, the SERVICE-
DESIGNED 6SN7-GTA now will replace Type
G6SN7-GT. Capacity of the new tube is much
superior to the old, as proved by this cross-
tabulation of ratings:

oid New

6SN7-GT  6SN7-GTA
Max plate voltoge 300 v 500 v
Max plate dissip., per plate Yaw Sw
Max heater-cathode voltage 90 v 200 v

GENERAL 99 ELECTRIC

May, 1954
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the kind of t.birzg‘s;.‘v‘ir

All servicemen dream about the ultimate: in fine test- ¢ . - itQin_ers;%Simps;bh instruments for your UHF-VHF TV servic-
ing equipment—the kind .of instruments engineered’ by
Simpson that make the dream of perfect se 3
reality. :

Recommended by weII known service manage
leading television manufacturers, the 480 GENESGOPE ;

has effectively conquered the problem of checkmg: th S:mps n Model 260" -50 pages
UHF and VHF signals. e

For proven accuracy and proven prof‘ ts, sell

ing .needs.

5200 W. Kinzie St.,.Chicago-44, Illinois
Phone: EStebrook 9-1 121 3
In:Canada: Bach:Simpson; Ltd. London, Ontario

@ PR A0Sty
o
o B

3

$197.00 *‘8‘1_360: ﬁlaté@op@défahce Tube

ftx:f ieshng in convenient ochms readings

. : : . for leakage and shorts =
Model 476 Mirroscope . . &

A fine 5" oscilloscope that will save you up to ég?’ ch sp ce.

2%; -
= Model 485 §ynchronized ;
e Crosshatch Pattern Generator $29.50

For adjusting deflection dlicuits in TV receivers. Model 276 OSCI"OSCOPe Calibrator

To determine the voltage in an oscilloscope waveform.
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$88.00

Model 269 Volt-Ohm Microammeter
100,000 ohms per volt. 7 inch dial-—7 inch case

gl‘r\ln
-—-~.....~" [, 1Y STAECTI whrsy
T — 3

Low current consumption...wide resistance runges. . ’ 1
N
‘- D

5 i

o wt%

s Modqﬁl 488 Fueld Strength Meter

Town o&sCou%‘gX yse. .ideal in frmge areas.
-

.< 0 - ,’: @
T i
,gé_o o : i
e e =
e - -
s i
. o

- & Model 262 VoIt-Ohm-Milliummetel
}i»“ \33 Tange’s 20,000 ohms per volt
-
$38.95 A’-'k- ‘
Model 260 % 4 )

Outsells all other high sensitivity .
volt-ohm-milliammeters combined. .
; —~ ey ¢

n

- i ad &
2 i

oy

[Ty

y @
S =
K [;7\_ S;mim,n B

b aTTEAtORY

| #O0EL A80
qm-mnmnxmm

Model 480 TV-FM Genbseoée $475.00

aE ideal signal generator and ?Hos«:ﬂe combination fof servscmg
$325.00 . ultra sensitive UHF-VHF TY rs. -
e L
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i, e with
. INVERTERS

Y for changing your stor-
‘bs. age battery current to

AC. Fouselold

ELECTRICITY

maunted

out of sight
under dash
or in trunk
compartment!

especially designed for operating
standard 110 volt A. C. ...

e DICTATING MACHINES
e ELECTRIC RAZORS

e TAPE RECORDERS
e WIRE RECORDERS

for
® EXECUTIVES ® QUTDOOR MEN
® SALESMEN ® REPORTERS
® PUBLIC OFFICIALS ® FIELD INSPECTORS
e POLICEMEN o DOCTORS
® FIREMEN o LAWYERS, ETC.

See your jobber on wncte factory

V/NEW MODELS  /NEW DESIGNS  /NEW LITERATURE
“’A" Battery Eliminators,  OC-AC Inverters,  Auto Radio Vibrators

American Terevision & Rapio Co.

Duatity Products Stnce 1957
SAINT PAUL 1, MIMNESOTA, U.S. A,
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* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

AERONAUTICS AND RADIOQ, strongly
linked since the earliest days of key-
clicking, have now become more firmly
allied than ever via a constant stream
of brilliant ground-air developments.

In Washington, through the active
cooperation of the Radio Technical
Commission for Aeronautics, bold
progress has been recorded. Aviation
has been aided by intensive research
programs and earthy results. To illus-
trate, in one investigation of the feasi-
bility of remote control operation of
field lights via radio at airports which
are unattended at night, a number of
important problems have been resolved.

In tests that have been conducted, a
radio receiver, to which a suitable
switching mechanism had been con-
nected, was installed at a small air-
port. The approaching pilot turned on
the airport lights by pressing the mi-
crophone switch of his aircraft trans-
mitter a predetermined number of
times. And after takeoff, the lights
were extinguished by a similar opera-
tion in the plane. The use of such a
system, it was said, could become a
key factor in safety, by increasing the
number of landing fields available dur-
ing emergencies.

A special committee, including rep-
resentatives of the Air Transport Asso-
ciation, Aeronautical Radio, Inc., Air
Line Pilots Association, Aircraft Own-
ers and Pilots Association, Navy, Air
Force, Coast Guard, FCC, and the
CAA, is evaluating the advantages and
problems inherent in a radio-controlled
automatic airport lighting system.

Another RTCA project has produced
an interesting report analyzing the
features of a single-sideband aero-
nautical radiotelephone system for air-
ground communication in the 2 to 24-
megacycle radio-frequency band. Such
a system, it was noted, would increase
the number of usable channels and
maintain the reliability of air-ground
contact with decreased transmitter
power output.

Two specific advantages of the new
technique were cited by the commis-
sion: Efficiency of over-all signal trans-
mission would be improved as a result
of the reduction in interference effects
and the greater utilization of trans-
mitter capability. And the new method
would also make available approxi-
mately twice as many channels in the
aero radio-frequency spectrum as can

wwWw americanradiohistorv com

be realized with double-sideband tech-
niques.

Stressing the latter feature of the
new approach, the commission added
that a rapid increase in the number of
channels required for air-ground com-
munication is anticipated within the
next few years, and the economical
frequency-spectrum requirements of the
ssc method can well be the deciding
factor in its future implementation.

As the result of still another aero-
radio study, RTCA has developed pro-
cedures for calibrating audio- and
radio-frequency signal generators to
produce signals acceptable for testing
and adjusting airborne wvor and ils re-
ceivers. Noting that the procedures
were developed primarily to aid the
operators of aircraft radio service sta-
tions, the commission said that while
the methods were prepared for the
more commonly used types of signal
generators, they may also be used to
determine whether signals produced by
other types of gear are within accept-
able tolerances.

In addition to signal generators,
standard omni-bearing selectors are
also used in testing vor receivers at
bearing settings other than the zero
indexing position. Calibration proce-
dures for such omni-bearing selectors
are now being prepared by RTCA.

COLOR TV's official technical family
has disbanded. After several years of
round-the-clock conferences and field
surveys, the NTSC, composed of the
nation’s color specialists, has elosed
its books, filed its records, and bowed
out of the picture. The final step was
instituted by the group’s chairman,
Dr. Baker, who issued a formal notice
announcing the dissolution of the com-
mittee. All members received a letter
of thanks for their sincere service in
helping to establish a sound, practical,
compatible system for color TV.

For his distinguished contribution as
chairman, Dr. Baker received an award,
the “Emmy” statuette, from the Acad-
emy of Television Arts and Sciences,
at a special ceremony over which H. L.
Hoffman, a director of RETMA, pre-
sided.

In an acceptance commentary, Baker
said that this was an award to be
shared by all of the members of NTSC
who strove so hard to reach a practical

(Continued on page 99)
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President: Radio-Television Training Association
Executive Director:
ierce School of

adio & Television

uere's vour BIG OPPORTUNITYI

EVISIO

TECI-iNimAus EARN BIG PAY!

c. Lane B.S., MA.

experience
§ needed...l'll
train you AT
HOME in your
' SPARE TIME!
| Earn while
4 you learn!

VETERANS!

MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS

under new G.I. bill! If discharged after June 27, 1950
— CHECK COUPON' Also approved for RESIDENT
TRAINING in New York City at Pierce School of

ClV@LiANS' ?ET%RA NST
PREPARE FOR A BRIGHTER FUTURE AS A TV TECHNICIAN

Keep your present job while I prepare you AT HOME, using the
same successful mechods that have helped hundreds of men—many
wuh no more than grammar school trammg—master television!

EQUIPMENT TO SET UP -YQUR LABORATORY!

As part of your training, I give you ALL the above equipment you
need and more to prepare for a BETTER PAY TV job. You build
and "keep a professional GIANT SCREEN TV RECEIVER com-
plete with big picture tube, takes any size up to 21-inch ... also
a Super-Het Radio Receiver, RF Signal Generator, Combination
Voltmeter-Ammeter-Ohmmeter, C-W Telephone Transmitter, Pub-

lic Address System, AC-DC Power Supply. Everything supplxed
mcludmg all tubes!

B My FM-TV Technician

Course can save you momhs of trammg if you have previous
Armed Forces or civilian radio experience! Train at home with
kits of parts, plus equipment to build BIG SCREEN TV RE-
CEIVER, and FREE FCC Coaching Course! ALL FURNISHED
AT NO EXTRA COST!

BETTER PAY

; )} for
JOBS requiring FCC License. You get this training AT HOME

| Important

and AT NO EXTRA COST.Top TV jobs go to FCC licensed
technicians.

NEW! PRACTICAL v CAMETMMA'N & STUDIO COURSEI QT T R rhie
previous radio and ratning) 1 train you at home for an
exciting high pay job as the mén behind the TV camera. Work
with TV stars in TV studios or “on location’ at remote pick-ups!
éA special one-week course of practical work on TV swdio equip-

Radio and Television. ., qualifi€s you for full sub-
sistence allowance up ‘to $160 per month., Write
for details.

\/\A/\/\/\/\/\\/\/\/”\/\
w A n N I N G ? ment at Pierce School of Radio & TV, our associate resident

school in New York City,  is offered upon your graduation.
ALL VETERANS DISCHARGED BEFORE AUGUST 20, 1952 A COLOR TV!
must be enrolled and IN TRAINING by August 20, 1954,
Otherwise you lose your G.l. rights to a free educa-
tion under NEW G.1, BILL! Don't put it off ... it takes
( several months to get your papers processed! RUSH
COUPON BELOW. Tell your ex-G.l. friends!

voucetalL 4 FREE!

(IR DT HIVTITTI Almost from the very
start you can earn extra money while learning, repairing
Radio-TV sets for friends and neighbors. Many of my
students earn up to $25 a week ... pay their entire
training from spare time earnings...start their own
profitable service business. Act now! Mail coupon and
find out for yourself what a TV career can do for you!

OPTIONAL: TWO WEEKS TRAINING IN NEW YORK CITY
TYBL DT Wi Y ou get two weeks, 50 hours, of

TV COLOR!

I/Ill uiil,,,, ”l

;5\.-,
"/ ‘ ' ' Io:
- ///Illlllln.. / ’”

MAIL THIS COUPUN NOW! No- Salesman will Call'

practical training in

Mr. Leonard C. Lane, President
RADIO-TELEVISION TRAINING ASSOCIATION
52 East 19th Street, New York 3, N. Y.Dept T-58

Dear Mr. Lane: Mail me your NEW FREE BOOK.
FREE SAMPLE LESSON, and FREE aids that will
show me how I can make BIG MONEY IN TELE.
VISION. I understand I am under no obligation
and no salesman will call.

(PLEASE PRINT PLAINLY)

intensive Laboratory work on modern electronic equip- NaME AGE
ment at our associated school in New York City — ADDRESS
Pierce School of Radio and Television. And I give you CITy ZONE STATE

all this AT NO EXTRA COST whartsoever, after you
finish your home swudy training in the Radio-FM-TV
Technician Course and FM-TV Technician Course.

RADIO-TELEVISION TRAINING ASSOCIATION
52 EAST 19th STREET, NEW YORK 3, N. V.
Licensed by the State of New York o Approved by the VA

May, 1954

AM INTERESTED IN:
0O Radio- FM TV Technician VETERANS!
Course Check here for
O FM-TV Technician Course Training under
{3 TV Cameraman & Studio NEW G.I. Bill
Course 0O
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Purron browne advertising

|

lll

THINGS ARE AS THEY SEEM...

The long lines are strictly parallei—

that they appear otherwise is an optical illusion.

This fuse merely has the metal caps cemented to the
glass.

The difference becween these two This Litrelfuse has the caps locked to glass like this.

fuses i1s no illusion . .. The ends of the glass are formed?. The solder which
is bonded in a separate operation to the cap reflows
chrough the small aperture and spreads out to form a
permanent collar-button lock® between cap and glass—

impervious to moisture and vibration. The exclusive

l I I I E I F U s E Litzelfuse feature eliminates fuse failure due to loose caps.
Littelfuse leads all other fuse manufacturers in design

PLAINES. (LLINOLIS  pateuts on fuses.  Lock-cap assembly patent no. 1922642
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| IAIN M.S’TER— TRAIN BET TEk— TRAN EA.S'IER
IN 10 MONTHS — OR LESS =FOR

RADIO-TELEVISIOR

Our 21st Year Training Men for Greater Incomes and Security in Radio-Television

! SEND YOU
18 BIG KITS

of Radio Television parts and equipment. ?

NEW! NO OBLIGATION PLAK

You Have No Monthly Payment Contract to Sign
o G Al Gl o PO El T / Pay For Your Training as You Earn and Learn
for your Radio-Television career. o -

) . A You can get into Radio-Television, today’s fastest growing big money
2 : opportunity field, in months mstead of years! My completely new
“package unit” training plan prepares you in as little as 10 months
or even less! No monthly payment contract to sign—thus NO RISK to you!
This is America’s finest, most complete, practical training—gets you
ready to handle any practical job in the booming Radio-Television industry.

Frank 1 Joray®er¥ Qtart your own profitable Radio-Television shop . . . or accept a good pay-
Sereyherdn ™ ing job. I have trained hundreds of successful Radio-Television technicians
al durmg the past 21 years—and stand ready to train you, even if you have no pre-

vious experience! Mail coupon and get all the facts — FREE!

Earn Extra Money While You Learn!
All your 10 months of training is IN YOUR

Much of your training will be actual construc-
tloxkand experimentation . . . the kind of truly

82»«

\g‘%essss i

G
e

. Valuable Equipment Included
With Training

- The new Sprayberry “‘package’ plan

*includes many big kits of genuine, pro-

, fessional Radio-Television equipment,
You perform over 300 demonstrations,
| experiments and construction projects.
¢ You build a powerful 6-tube 2-band

{ radio set, multi-range test meter, signal
i generator, signal tracer, many other
projects. All equipment and lessons are
yours to keep . . . you have practically
everything you need to set up your own
profitable Radio-Television service shop.

YOU BUlLD the Television set and

the powertul superhet radio recelver shown
above. IN ADDITION to the other test units
shown here (many are not shown because of
lack of space). All equipment I send you 13
YOURS TO KEEP.

MAIL COUPON
TODAY!
NO OBLIGATION

1 invite you to get all the facts—

kaf xou 3 BIG

I want you to have ALL the facts about
my new 10-MONTH Radlo-Television Training
—wlithout cost! Rush coupon for my three big Radio-
Television books ““How to Make Money in Radio-
Television.” PLUS my new Hlustrated Television Bul-
letin PLUS an actual sample Sprayberry Lesson—ALL
FREE. No obligation and no salesman will call. Mail
coupon NOW!

e e oy v o D e o e

May, 1954
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SPRAYBERRY ACADEMY OF RADI

SPRAYBERRY ACADEMY OF RADIOQ, Dept. 25-J_
111 North Canal St., Chlicago 6, III.V

Please rush to me all information on your 10-MONTH Radio-Tele-
vision Training Plan. I understand this does not obligate me and that
no salesman will call upon me. Be sure to include 3 books FREE,

.......................... AgC.caccncanenn-

HOME in spare hours. Keep on with your
present job and income while learning. With
each training ‘‘package’ unit, you receive
extra plans and ‘‘Business Builder’’ ideas for
spare time Radio-Television jobs. New tele-
vision stations everywhere, open vast new
opportunities for trained Radio-Television
Technicians—and those in training. If you
expect to be in the armed forces later, there
is no better preparation than practical
Sprayberry Radio-Television training.

111 NORTH CANAL ST.
Dept. 25-J, Chicago 6, IIL

B e AN Zone_..... State L Sttt ’

Lg-,-!-p-,—,-_----w--q----_------,---.-------ai
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"Service Beneh" for
lignment !

SUAL ALIGNMENT GENERATOR

O'é'c.i'-l.lbs'c'dpie, Sweep and Marker Generator

FIELD STRENGTH METER

Here’s more than an antenna signal checker.
The new Philco Field Strength Meter pro-
vides direct readings of RF signal level
has built-in electronic sensitivity control.
Signal levels above 100 microvolts are read
directly on the calibrated dial. Read 10 to 100
microvolt levels on the high sensitivity meter,
High gain, low noise TV tuner provides
exceptional wide range of sensitivity. Now,
measure both strong and weak signals with
the Philco reference calibration method .
it’s the same type found in expensive labo-
ratory equipment. MODEL M-8104.

The Philco Model 7008 Visual Alignment Generator is a
completely self-contained “‘service bench” for all alignment
and trouble shooting problems in the field. It is specifically
designed to permit rapid servicing of the IF amplifier and
front end of TV and FM receivers. The sweep section
furnishes a high output signal with uniform sweep level
throughout the FM and television bands, as well as the
intermediate frequencies used. The marker system, with
its associated crystal calibrator, has an accuracy of .005%.
The built-in oscilloscope greatly simplifies test set-up.
Furnished complete with high frequency detector probe,
output and input cables and AC cord.

Look at these PHILCO fedatures:

1. Only two external cable con-
nections necessary...minimizes
regeneration and feed-back.

of RF output from a few micro-:
volts up to .1 volt.

3. RF output increases with
frequency to offset the fall off
in gain which normally occurs
on the higher frequencies.

AVAILABLE THROUGH YOUR PHILCO DISTRIBUTOR
ON A NEW SPECIAL PAYMENT PLAN

2. Shielded multiplier atten-
uator provides accurate control

www americanradiohistorv com
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“Color Television is here—not around
the corner, or in the developmental labs,
but here! The big question now is. .. Are
You ready for Color TV?

“You may now have a successful TV
servicing business. When color sets come
to your bench for servicing, will you be
able to handle them?

“Color Television is a vast new field,
embodying entirely new concepts . . .
principles of light and vision, radically
new circuitry.”

First Home Study Course in Color TV

Now is the time to prepare. Now, for the
first time, you can train yourself for the

opportunities in this brand-new field. The
just-announced RCA Institutes Home
Study Course is the first home study
course covering all phases of color tele-
vision. Offered only to those already ex-
perienced in radio-television servicing, it
explains the “why” of basic theory, as
well as the “how-to-do-it” of servicing
techniques.

Planned and written by RCA instruc-
tors, the entire course is based on the
practical experience of RCA engineers—
the men who have pioneered in the re-
search and development of color television
since the very first color experiments,
many years ago.

e e

ey, D - e
:3; &4 ;_"‘iﬁ.vm e
By

Remember when black-and-white tele-
vision first became a reality? Overnight,
the demand for men who knew television
grew. Even now, a shortage of qualified
servicemen exists. Think, then—of the
even greater demand for servicemen who
will understand the many additional prob-
lems of color reception!

Costs so little to gain so much

RCA Institutes makes it easy for you to
prepare yourself now for color television.
Not only is the cost of the home study
course for qualified servicemen extremely
low, but you pay for the course on a
pay-as-you-learn basis.

"

o e e B

<
\

*
RCA TInstitutes conducts a resident school in New
York City offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating, Radio Broadcasting, Advanced Tech-
nology. Write for free catalog on resident courses.

* h

e

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N. Y.

May, 1954

x Send for FREE Booklet-—Mail the coupon, today. Get complete

information on the RCA INSTITUTES Home Study Course in
Color Television. Booklet gives you a general outline of the course
lesson by lesson. See how thoroughly you can Iearn Color TV,

Mail coupon in envelope or paste on postal card.

' MAIL EOUPON NOW! ’ §

RCA INSTITUTES, INC., Home Study Dept. RN554
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me copy

Home Study Course in CoLor TELEVISION.” (N0 sifeem, Sb

N NN WEE ENR MmN AR

Name :
(please print)
Address
City. Zone State.

21
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DELCO RADIO CANS ITS POWER TRANSFORMERS
TO PROTECT THEIR QUALITY AND PERFORMANCE

Potting power transformers. The transformer can
is filled with an asphalt compound which helps to
protect the transformer and transfer heat from the
transformer to the can for better heat dissipation.

S/ A UNITED MOTORS LINE

A GENERAL MOTORS PRODUCT fa:.:..

Hrorans,

22

If you want a part made right, you’ve got to be able to
control all phases of its production. That’s why Delco Radio
exercises strict quality control over all its parts—for service
use as well as for original equipment.

Let’s look at some new power transformers for auto radios:
The laminated core inserts are stamped out of low-loss
silicon steel, then heat treated to insure retention of desired
magnetic properties. Skilled operators use special machines
to wind the primary and secondary coils. On the production
line, laminations and coils are assembled and, with other
parts, placed in a metal can. Finally, a hot asphalt compound
is poured into the shield can. On cooling, it becomes a solid
mass that holds all components in position, transfers heat
and protects the transformer’s quality and performance,

Satisfied customers are the basis of a good service business,
and Delco Radio service parts assure customer satisfaction.
Delco Radio service parts are available through your UMS
Delco Electronic Parts Distributor.

DELCO RADIO

DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA

RADIO & TELEVISICN NEWS
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e o yVhere Will You Be
1o ECECTROMES

SMonths from Today?

ADD TECHNICAL TRAINING to your practical experience

et Your FCC License In A Hurry!

ThenUse our Amazingly Effective

JOB FINDING SERVICE F

LA 300‘6f

TELLS HOW-—

HERE 1S YOUR
GUARANTEE
fail to pass your
cial License exam
ompleting ou“r,
course, W€ guarantgeing
continue your (raln‘ T
without addmo‘nnl cos Sy
any kind, unl;l‘lai)'"ou e
ccs“uny‘mlolicense, pro-

%

WE GUARANTEE ™ TELLS HOW-

TO TRAIN AND COACH YOU AT Our Amazingly Effective
HOME IN SPARE TIME UNTIL JOB-FINDING SERVICE

YOU GET Helps CIRE Students Get Better Jobs

Youn Fcc LIGE"SE Here are a few recent examples of Joh-Finding results:

1f you
Commer
after €

c.""""e.‘:“ Grst sit for this 1 If you have had any practical experience ) _ GFTS AIRLINES JO?

vided you within 90 " A Radi . “Due to your Job-Finding Service, 1 have heen getting many offers from all over
examination leting our —Amateur, Army, Navy, Radio repair, the country, and I have taken a job with Capital Airlines in Chicago, as a itadio
days after comp et or experimenting. Mechanie. ™ Harry Clare, 4537 S. Drexel Blvd., Chicago, IIL
course.

, GETS FIVE _JOB-OFFERS FROM BROADCAST STATIONS

**Your ‘Chief Enz_lnecr s Bullcth)' is a grand way of obtalning employment for Your

TELLS H w {‘"{di'“rfiie“:'e"ce'f?lﬁ gglllash:)s;dlmexr 1st class license. Since my name has been on the
() — EmP’OYers make is! etters from

! five stations in the southern states. and am
now employed as Transmitter Engineer at WMMT."”’
JOB OFFERS Like These

Elmer Powell, Box 274, Sparta, Tenn.
to Our Graduates Every Month

GETS CIVIL SERVICE JOB

“I have obtained a position at Wright-Patterson Air Force
Base. Dayton, Ohio, as Junior Electronie Equipment Repair-
man. The Employment Application you prepared for me had
a lot to do with me landing this desirable pesition.”

Charles E. Loomis, 4516 Genesee Ave., Dayton. Ohio.

Letter from nationally-known Airlines, ""We would also opprec_iclfe if you
would place the following additional advertisement in your bulletin—Wanted
—Superintendent of Communications . . . Salary $666.66 per month.”

Letter from nationally known manufacturer of high quality AM and FM trans-
mitters, "We are very much in need at the present time of radio-electronics
technicians and would appreciate any helpful suggestions that you may be
able to offer. Salary up to $412 per month to start.”

These are just a few exampl i

Pcriodicoll; ples of the job offers that come to our office

. Some licensed radi f oa @
Rovs beea onl radioman filled each of these jobs . . . it might

Your FCC Ticket is recognized in oll radio
fields os proof of your technical ability.

e |
ﬁ\“ Wt A

et \
RELE=. MAIL COUPON Now  *
R

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED
IN A FEW HOURS OF STUDY WITH OUR COACHING
AT HOME in Spare Time.

ANTTCSS wmsiin ot £ B A6 e Tombs PR P HTAOTE ph Gl e REEas BB oo
CLEVELAND INSTITUTE OF RADIO ELECTRONICS |1 e
CARL E. SMITH, E.E., Consulting Engineer, President

Paste on 2-cent postcard or send air mail, E
Desk RN-58, 4900 Euclid Bidg., Cleveland 3, Ohio IZF A F FE R R R R R R R R N R R N RN U 9 0 N B | -:J
May, 1954

4
CHEAND: SIS S O SLETIONES
X es - ucli g.. Clevelan hio
e :dvnnr:teh;nd Address License Lessons (Address to Desk No. to avoid delay) 1
221072 Wilshire St., Bakersfield, Calif, 2nd [Bhon 16 e o e o FREB Bookier. SKow to. Pass OO Tieents
CIlBﬂonrdeIbVaql.. tst Phone 20 Ex.}minations" l(}lol?‘%Cn?\t' cover exnn:is ({1‘" Amnt_ﬁ\ér nl:i‘serg;;,il;s
. Dania, . vell as a samp: -ty exam and the amazi W 3
B ek o [l T Rone i “'Money-Making FCC License Information. ]
38 Beucler PI., Bergenfield, N, J. Be sure to tell me about television engineerin se. |
$/Sgt. Ben H. Davis, Ist Phone 28 ur g about pour v 0/ GoursEs
AI?”(NSMI:" lllinnscvelt. Lebanon. t. L
her choell, 2nd Phone @ 23 IH O NIMC. . i it e et is st ettt s s
110 West |(th St.. Escondido, Calif. nevhong & 1

23
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HERE'S [WHY| IRC EXACT DUPLICATES
ARE DOUBLE- MONEY-BACK
_GUARANTEED

ECTRICAL SPE
c
CONTROL | FRONT | rean

m 000000
L -
SWiTcy 3 2207 ]

The mechanical accuracy of IRC Exact Duplicate
Controls or universal CONCENTRIKIT equivalents
is based on set manufacturers’ procurement prints.
ONLY IRC GUARANTEES Specifications on those prints are closely followed.

SATISEACTORY MECHANICAL FIT ShafF lengths are never less than the, set manufacturer’s
nominal length—never more than 34’ longer.

AND ELECTRICAL OPERATION Shaft ends are precisely tooled for solid fit.

OrR DOUBLE-YOUR-MONEY-BACK Inner shaft protrusion is accurately duplicated
for perfect knob fit.

The typical manufacturer's specifications
shown here are exactly duplicated by
IRC QJ-180 control. CONCENTRIKIT . .
assembly includes P1-229 and R1-312 For Exact Duplicate Controls, specify IRC.

shafts with BIi1-137 and B18-132X Most Service Technicians do.
Base Elements, and 76-2 Switch,

Alterations are never needed.

INTERNATIONAL RESISTANCE CO.

415 N. Broad Street, Philadelphia 8, Pa.

In Canada: International Resistance Co., Lid., Toronto, Licensee

24 RADIO & TELEVISION NEWS
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WESTINGHOUSE LEAGUE LEADERS

AND DEALER AID CONTEST

ALL THAT MONEY

How Would YOU Answer This Service Customer?

Your solution to this cartoon—and your careful selection of
American and National League Leaders, as of August 1, 1953
—can win $1000.00 CASH for you. Send in your entry now,
for one of the 209 big, valuable prizes in the Westinghouse
League Leaders and Dealer Aid Contest. It’s easy to qualify.

Just buy 25 Westinghouse Receiving Tubes or 1 Westing-
house Picture Tube for each entry you submit. Winning
entries will be judged on the basis of correctness of team selec.
tion, and aptness, originality and effectiveness of cartoon
solution.

Your Westinghouse distributor salesman will certify your
Entry Blank when he takes your tube order. Ask him for
additional Entry Blanks. ET-95051

1

]

;'I. League Leaders on August 1st, 1953 were:
I

AMERICAN LEAGUE NATIONAL LEAGUE

SEND ALL ENTRIES TO:
WESTINGHOUSE TUBE CONTEST

P. O. Box 610, Grand Central Station

May, 1954

USE THIS OFFICIAL LEAGUE LEADERS ENTRY BLANK

2. Here is what | would say to the Lady in the Cartoon:

208 MORE BIG PRIZES
FOR TV SERVICE MEN

2nd PRIZE $700 in YOUR Choice of Merchandise
3rd PRIZE $400 in Merchandise YOU Select
4th PRIZE $300 YOU Select the Merchandise

FIRST, SECOND, THIRD AND FOURTH PRIZE WINNERS
WILL MEET MICKEY MANTLE OR STAN MUSIAL IN THE
BIG PRIZE AWARD DINNER WESTINGHOUSE HAS
PLANNED FOR YOU IN NEW YORK

5 Fifth Prizes of $140 Fach in Merchandise
20 Sixth Prizes of $70 Fach in Merchandise
30 Seventh Prizes of $35 Fach in Merchandise
50 Eighth Prizes of $20 Each in Merchandise

100 Ninth Prizes of $15 Each in Merchandise

You cAN BE SURE...iF iTs Vvestingh()use

RELIATRON® TUBES

WESTINGHOUSE ELECTRIC CORPORATION

Electronic Tube Division Box 284 Elmira, N. Y.

(Aitach additional sheet of paper if necessary. 100 words maximum )

SEHESMIAN'S SIGNOTUTE. . oveeveeoe i cereeeeeerreanne s eeee s e eeeeeeeeoeeeesoeees
Company Name SRS

New York 17, New York City....

THIS SPACE FOR DISTRIBUTOR’S SALESMAN’S CERTIFICATION

| certify this Entry Blank has been qualified by the purchase of (25 Westing-
house Receiving Tubes) (1 Westinghouse Picture Tube)

et e L L T T S

www americanradiohistorv com
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THE NEW

~ and most complete |
' standard
stock line...

Three Temperature Coeffi-
cients: NPO,N330, N750: Close
tolerance on all temperature
coefficients.

Non-insulated, Molded insu-
lated, Dipped Phenolic In-
sulated.

Wide range of capacity values,
close tolerance on all capacity
values.

Provide commercial equiva-
fents of many often used JAN :
. types.
N

One purpose of the three temperature coeffi-
cients is to provide the meons of combining
in parallel, various combinations of NPO and
N330; .and NPO and N750 to obtain inter-
mediate temperature coefficients. Formulae
for computing these values as well as a sim-
ple nomograph for quick computations will
be afforded in service information.

The range of capacity values is the most
complete offered as standard stock by any
ceramic capacitor manufacturer. Servicemen
and engineers . . . your distributor has these
capacitors to meet your requirements for TV
replacements, loboratory work, and proto-
type development.

Write for completé list of capacity
values available JAN equivalent
table, and nomograph.

ERIE components are stocked at leading
electronic distributors everywhere.

ELECTRONICS DISTRIBUTCR DIVISION

ERIE RESISTOR CORPORATION

Main Offices: ERIE, PA.

Foctories: ERIE. PA. « LONGOMN, ENGLAND
'I'REN'_IQN, ONTARID

JOHN E. NELSON has been named cen-
tral regional, manager for General
Electric equipment

tube sales. He will
direct all of the
equipment tube

sales and commer-
cial engineering ac-
tivities in the region
which includes 21
midwestern states
and part of Pa. b .

He will make his headquarters at
the company’s new warehouse at 3800
N. Milwaukee Ave. in Chicago.

For the past year he has been pro-
duct manager for the company’s in-
dustrial and transmitting tubes at the
Tube Department headquarters in
Schenectady. He joined the company
in 1942 after serving the U. S. Depart-
ment of Agriculture for nine years.
JETRON MANUFACTURING COMPANY
of Chicago is re-entering the television
antenna field. J. Tunkl who was for-
merly associated with Tricraft Prod-
ucts Company is a principal of the firm
. . . JOE MURPHY, formerly associated
with Cunningham and Mitchell Com-
pany of Indianapolis, has organized his
own representative firm with offices at
2505 East 39th St. in Indianapolis . . .
Wally B. Swank has formed the ELEC-
TRO SALES COMPANY to serve distrib-
utors in the upper New York state area

. . INSULATED CIRCUITS, INC. a man-
ufacturer of printed circuits and sub-
assemblies, has been established at 115
Roosevelt Ave. in Belleville, N. J.

AL E. DANIELSON,
service coordinator
division of Admiral
Corporation, has
been appointed gen-
eral manager of
Pioneer Electronics
Corp., West Los An- §
geles manufacturer §
of TV picture tubes.

He joined Admiral i
in 1945 and was e
transferred to the West Coast in 1947.
Prior to this affiliation he was with
P. R. Mallory & Co., Inc. and Stewart-
Warner.

In his new post he will be in charge
of product scheduling and expediting
and procurement and contracts.

formerly sales-

for the western

RUSS DIETHERT of Chicago has been
named chairman of the newly-estab-
lished Conference Coordinating Com-
mittee set up by the five trade asso-
ciations in the electronics industry.
S. L. Baraf is serving as co-chairman
of the group.

The purpose of the new committee

www americanradiohistorv com

is to coordinate regional conferences
run by sales representatives and eli-
minate duplication of time, effort, and
expense.

The five associations cooperating in

this new committee include the West
Coast Electronic Manufacturers Asso-
ciation; the Radio-Electronics-Televi-
sion Manufacturers Association; the
Sales Managers Club, Eastern Group;
the Association of Electronic Parts
and Equipment Manufacturers; and
“The Representatives” of Electronic
Products Manufacturers, Inc.
RETMA has recently released figures
on television receiver sales for 1953.
According to the Association, 6,375,279
television sets and 7,064,485 radios
(excluding auto radios) were sold at
retail during the year.

These figures compare with 6,144,988

television sets and 7,689,701 radios,
excluding auto sets, sold in 1952. Auto
radio production totaled 5,182,934 units
during 1953.
B. F. VALLIERE has been named vice-
president and general manager of the
F. W. Sickles Dii-
sion of General In-
strument Corpora-
tion.

In his new capac-
ity he will have
over-all responsibil-
ity for the division’s
three plants in Chi-
copee, Mass., Dan- . ;
ielson, Conn., and Joliet, T11. He joined
the firm in 1946 after serving in an
executive capacity with Sylvanic and
American Bosch.

He will make his headquarters at
the plant in Chicopee, Mass.

3

RAYTHEON MANUFACTURING COM-
PANY is planning to build an electron-
ic engineering and research laboratory
in Wayland, Mass., 20 miles from Bos-
ton. Plans are conditioned upon the
completion of satisfactory arrange-
ments with city officials and suitable
financing . . . A new regional sales
office and warehouse has been estab-
lished at 4056 W. Armitage Ave., Chi-
cago 39, by FEDERAL ELECTRIC COR-
PORATION. The new outlet is the third
in an expanding network of warehouse
facilities established by the company
.. . ADMIRAL DISTRIBUTORS, INC. has
moved to new headquarters at 6565 E.
Washington Blvd. in Los Angeles. The
single-story concrete building contains
62,000 square feet of floor space . . .
RADIO CORPORATION OF AMERICA
has established a new office at 522 N.
Pitt St. in Alexandria, Va. to provide
consulting and engineering services for

RADIO & TELEVISION NEWS
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ADVANCE! Raise your

earning power-learn

RADIO- E EVISION-E EC RONICS

by SHOP-METHOD
HOME TRAINING ,.sv=" **

There is a place for you in the great Radio-Television-
Electronics industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good pay
~—in manufacturing, broadcasting, television, communica-
tions, radar, research laboratories, home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating opportunities.
OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

Many National students pay for all or part of their train-
ing with spare time earnings. We’ll show you how you can
do the same! Early in your training, you receive ‘“Spare-
time Work” Lessons which will enable you to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

T.R.F. Receiver

> Avudio Oscillator

i J-- QA . ng
Natlona] Schools prepares you for your choice.of many
Jjob opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are
now bringing Television to more cities, towns, and farms
every day! National Schools’ complete training program
qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own e Broadcasting

Radio Manufacturing, Sales, Service ¢ Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment
Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms
Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

TELEVISION TRAINING
You get a complete
series of up-to-the-
minute lessons cov-
ering all phases of re-
pairing, servicing and
construction. The same
lesson texts used by resi-
dent students in our
modern and complete Television broadcast studios, lab-
oratories and classrooms!

e 3 _!- ;
.-.. r‘ "
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receive this
Multitester

i
a*!ﬁ.ww
e

.
8@
i

o
=

Superheterodyne Receiver

LEARN BY DOING

Youreceiveand keep all the
modern equipment shown
above, including tubes and
valuable, professional qual-
ity Multitester. No extra
charges.

FREE! RADIO-TV BOOK
AND SAMPLE LESSON!
Send today for
National Schools’ new,
illustrated Book of Oppor-
tunity in Radio-Television-
Electronics, and an actual
Sample Lesson. No cost—
no obligation. Use the
coupon now—we’ll
answer by return

APPROVED FOR cemeil
VETERANS
AND Both
NON-VETERANS { Resident and
Check coupon below | Home Study
4 Courses Offered'

Y

LOS ANGELES 37, CALIFORNIA » ESTABLISHED 1905
IN CANADA: 811 W.HASTINGS STREET, VANCOUVER,B.C.

(mail in envelope or paste on postal card)
NATIONAL SCHOOLS, Dept. RH-54
4000 S. Figueroa Street 323 West Polk Street
Los Angeles 37, Calif. Chicago 7, Il
Send FREE Radio-TV Electronics book and FREE sample
lesson. No obligation, no salesman will call.

or

NAME BIRTHDAY 19—
ADDRESS
CITY ZONE____ STATE

[T] Check if interested ONLY in Resident Training at Los Angeles.
VETERANS: Give Date of Discharge

27
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everything
needed. ..

FOR THE QUALITY
INSTALLATION

A complete line of VHF and UHF antennas, designed for high gain and
top performance, is made by the antenna-wise craftsmen of AMPHENOL,
The color-tested INLINE* and its new partner the Conical are superior
VHEF antennas. The Corner Reflector, Yagi, Rhombic and re-designed
Bo-Ty are the sturdiest, most efficient UHF antennas offered today.
For VHF, UHF or combined VHF/UHF installations the AMPHENOL

Stacked-V is the first choice of distributors, dealers and the public.
*Reissue U.S. Patent 23,273

P

AMPHENOL accessories for the quality tv installation include Stand-off
Insulators, mast sections and hardware, the UHF/VHF ISONET, new
UHF/VHF Lightning Arrestor with lowest measurable loss, and the
new TELE-COUPLERS for effective coupling of two to four television

sets to one antenna. The TRISONET couples high and low band VHF
antennas and UHF antenna to one TV set.

AT

Unique AIR-CORE Tubular Twin-Lead (U.S. Pat. No. 2,543,696) is
a truly efficient transmission line with lowest signal loss of any lead-in.
AIR-CORE is a must for UHF television. ampaENOL Flat Twin-Lead
has been proved through years of effective transmission as a superior

VHF lead-in.

the famous trade mark

AMERICAN

PHENOLIC CORPORATION

the Armed Forces . . SPECIFIC
PRODUCTS is now located in new and
larger quarters at 14515 Dickens
Street, Sherman Oaks, California . . .
A new one-story factory building is
now being built by the Central Manu-
facturing District for THE HALLICRAF-
TERS COMPANY at Kostner Avenue
and 45th Street in Chicago. The plant
will be used for TV manufacturing,
warchousing, and shipping . . . TEXAS
HOME EQUIPMENT COMPANY has
moved to a new building at 1012 Mec-
Kinney Ave. in Dallas. The new site
boasts its own railway spur and truck
dock ... MESA PLASTICS COMPANY
is now occupying its new and enlarged
plant at 11751 Mississippi Ave., Los
Angeles 25 ... DEAN ELECTRONICS
CO., INC. has moved from Brooklyn to
425 Devoe Ave., Bronx 60, N. Y. The
company makes phonhographs.

C. BYRON FARMER is the regional sales
manager for the newly-created south-
eastern sales region
for General Electric
replacement tubes.
He will have head-
quarters in Atlan-
ta, Ga.

Mr. Farmer is a
native of Atlanta
and studied electri-
cal engineering at
Georgia Tech and industrial manage-
ment at the University of Georgia. He
joined General Electric in 1936 in the
apparatus group and served from
1940 to 1945 in the Navy.

He returned to the apparatus group
after the war and in 1947 joined the
electronics division on its marketing
training program. From 1948 until his
present appointment, he served as
sales manager for replacement tube
sales in the Georgia-Alabama-Florida
district.

OSCAR JAEGER has been named appli-
cation engineer for the midwest divi-
sion of the Westinghouse tube division
with headquarters in Chicago. He was
formerly with Crosley . .. EDMOND
1. EGER is the new vice-president of ad-
vertising for Admiral Corporation.
He replaces SEYMOUR MINTZ . . .
THOMAS A. MARSHALL has joined Mil-
ler Television Company as develop-
ment engineer . .. J. P. SMITH, JR,,
formerly chief engineer of the Daven
Co., has been promoted to the post of
director of engineering . . . Micamold
Radio Corporation has named ALFRED
GARTNER sales manager of the firm.
He was formerly associated with Cor-
nell-Dubilier and Solar . . . ROBERT
L. UNGER is the new director of indus-
trial relations for Hoffman Radio
Corp’s television division . .. Wash-
ington Technological Associates has
named E. WILLARD JENSEN to the post
of government contract manager . . .
HAROLD N. BEVERIDGE has been named
manager of Raytheon’s equipment divi-
sion operations in Chicago. He will be
responsible for all development and
production work at the plant located at
(Continued on page 141)
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TELEPHONE SCIENCE

cuibes A PUNCH

(Upper left) — Nike's missile climbs to destroy an enemy, under guidance of complex electronic controls.
A radar is shown at right. Nike (pronounced Ny'kee) is named after the Greek goddess of Victory.

BELL TELEPHONE
LABORATORIES

Is it possible to guide an anti-aircraft
missile so that it will track down and
destroy a rapidly maneuvering target?
No one knew the answer for sure when
the U. S. Army put this question to
Bell Telephone Laboratories in 1945.

The special skills and techniques de-
veloped to create the nation’s communi-
cations network uniquely fitted Bell
scientists to answer this question. They
recommended a new system, Nike, and
then worked to bring it into being with

engineers from -Army Ordnance, West-
ern Electric Company and Douglas Air-
craft Company.

The first Nike installation has heen
made, and more will follow. Thus, Amer-
ica’s defenses grow stronger through a
new extension of frontiers in the com-
munications art. It is a proud achieve-
ment. of the knowledge and skills first
developed at Bell Telephone Labora-
tories to make the nation’s telephone
service ever hetter.

Improving telephone service for America provides careers for creative men in scientific and technical fields

May, 1954

www americanradiohistorv com

29


www.americanradiohistory.com

lever been a

MER will LOVE t
VE the CARTRID

yboard tuning!

dge servicing!

tqu accuracy!

TURING C0., INC,,
New York, BEnsonhurst 6-9200
5 Largest Manufacturers of
Antennas and Accessories.

R

e

Never before have there been
engineering developments |
rotator! One year in deve
new standards in rotator

Finger tip piano control
position indicator. Finely Gi
“Panoramic’” dial face ind
position at all times. Mag
enhances beauty of mode

S
-

Stop-watch tuning accurag
accurate within 1/2 degr o3
an instant stop. No drift ar e

390° continuous rotation ﬁg
widest traverse range. Pefi
beyond normal 360° travers
in all directions.

e

e

ﬁ%@ f':

Powerful balanced inline cons
direct dead weight load of
channel 2 yagis as can :

JED antennas-—your key -f»



www.americanradiohistory.com

fo prepdre for a good job or a business
of your own in TV SERVICING

ARE You saTiSFIED with the position youn
now hold? Do you feel you’re worth more
money ? Arc you pleased with yourself, your
work, your associates . . . and your future?
What does the next year hold for you . .,
and the year after that?

Are you content merely to plod along
through the best years of your life . . . or
do you want to get into more pleasant work
... hold a well-paid job . . . perhaps establish
your own business?

If you are looking for a REAL opportunity
... If you want to GrRow with a GROWING
InpusTRY . . . If you want to grasp the suc-
cess that should be yours, then we say ro you,
study TV Servicing.

Everyone knows that Television is the

fastest growing industry today. Opportu-
nities are going begging for men who have

the training and ability to grasp them. Now
is the time to start on the road to success
in TV Servicing.

Study at Home in your spare time
The RCA Institutes Home Study Course in
TV Servicing is easy to learn. You progress
rapidly, step by step, as you learn the pro-
cedure of servicing and trouble-shooting TV
receivers and instalting TV antennas. Hun-
dreds of pictures and diagrams help you
understand the how-it-works information
and the how-to-do-it techniques.

A Service of
Radio Corporation of America
The RCA Institutes TV Servicing course
was written and planned by instructors with
years of specialized experience in training
men. You get up-to-the-minute information,
too, because you study right at the source

*
RCA Tnstitutes conducts a resident school in New
York City offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating, Radio Broadcasting, Advanced Tech-
nology. Write for free catalog on resident courses.

x X

@@

RCA INSTITUTES, INC.

A SERVICE OF RAD/IO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

May, 1954

¥ SEND FOR FREE BOOKLET_Mail the coupon—today.
Get complete information on the RCA INSTITUTES Home Study
Course in Television Servicing. Booklet gives you a general outline of
the course by units. See how this practical home study course trains
You quickly, easily. Mail coupon in envelope or paste on postal card.

_MAIL COUPON NOW!

RCA INSTITUTES, INC., Home Study Dept. RN554
350 West Fourth Street, New York 14, N. Y.

of the latest developments in Television.
Your lessons are carefully examined and
accurately graded by competent teachers
who are interested in helping You to succeed.

RCA Institutes is licensed by the Uni-
versity of the State of New York . . . an
affiliate member of the American Society
for Engineering Education . . . approved
by leading Radio-TV Service Organizations
. . . approved by Veterans Administration.

It costs so little to gain so much

RCA Institutes makes it easy for you to take
advantage of the big opportunities in TV
Servicing. The cost of the TV Servicing
Home Study Course has been cut to a min-
imum. You pay for the course on a pay-as-
you-learn unit lesson basis. No other home
study course in TV Servicing offers so much
Jor so little cost to you.

Without obligation on my part, please send me copy of booklet “RCA INSTITUTES
Home Study Course in TELEVISION SERVICING.” (No salesman will call.)

Name.

Address.

(please print)

Zone. State.

City

wwWw americanradiohistorv com
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'/éq CONSIDER LESS THAN THE BEST ANTENNAS?

_KAY-TOWNES

r RATY S SR deserve your most
careful consideration!

:om every standpoint, they are the finest, farthest-reaching all:channel
tinge’’ area antennas ever designed. No other antennas, regardless of type or
{mber of bays can match their performance . . . for photo-clear reception

id consistent, trouble-free service.

4YEARS OF DEVELOPMENT have gone into research, design,

[gineering and development of the KAY-TOWNES SUPER “KATYS.”

fght at this very moment our own exhaustive tests are being substantiated

t dealer installations all over the country. These dealers are convinced . ., .
pyou will be, when you test the SUPER “KATYS” yourself . . . that

lese amazing antennas are the answer to complete customer satisfaction!

ANY OTHER ALL-CHANNEL

v aNTENNA Sver Hade!
KAY-TOWNES unique
and exclusive ‘‘Snow-Filter”
! design eliminates cloudy and
spotty pictures . . . and
/ will open markets for
TV Set sales in many
areas now considered
“impossible.” Think of the
tremendous profit-possibilities
the SUPER “KATYS”
b= offer to the Television
KAY-TOWNES Industry!
o IKATY=-2 e

ZULILR) - Mahufactired and Distributec in CANADA By

DELHI METAL PRODUCTS, LTD., DELHI, ONTARIQ
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90 CHEMICALS FOR
BETTER TV-RADIO SERVICING

With the largest, most complete line of quality chemicals in the industry,

Modtior
SERVICE
SOLVENT

6.C RADIO SERVICE G-C is the name you should remember whenever you need cement,

: SOLVENT e )
B o312 2or. List $0.55 solvent, cleaners, lubricants and all the rest. Yes, with close to a hundred

different G-C Chemicals now available—cverything you need— the

next move’s up to you!

GENERAL CEMENT MFG. CO.

904 Taylor Avenue Rockford, Illinois
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typical small town nestled at the
foot of a mountain and unable to
receive any TV signals because of this
mountain. A little over a year ago a
group of enterprising citizens formed
the Warren Community TV Corpora-
tion and soon thereafter over 1000
homes in Warren had the cultural and
entertainment benefits from three dif-
ferent TV stations. They can now
choose programs from channel 4 in
Buffalo, N. Y., channel 6 in Johnstown
and channel 10 in Altoona, Pa.
Warren is one of the almost 300
towns and cities currently using a
community TV system to bring tele-
vision reception to over 170,000 Amer-
icans. While the growth of community
TV was speeded and often caused di-
rectly by the long TV station freeze,
the thawing out of this freeze since
1952 has not stunted the growth of
community TV. As more stations
open up, additional small communities
have TV reception almost within their
grasp and often only a mountain
stands between good TV reception and
a deadspot. It is estimated that the
eventual total of over 2000 TV sta-
tions will reach only 90% of our pop-
ulation, leaving over 16 million Amer-
icans without TV reception. Obvious-
ly this neglected 10% will be a good
market for community TV installa-
tions and a potential 16 million cus-
tomers is quite a powerful stimulus
for thec ever alert electronics industry.
It is no wonder then that there are
a dozen firms currently engaged in
manufacturing, installing, and servic-
ing community TV equipment. See
Table 1. There is even a strong and
articulate National Community Tele-
vision Association, Inc. in Palmerton,
Pennsylvania, which is made up of the
operators of the various TV systems.
The fact that so many of our readers
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WARREN, PENNSYLVANIA was a

By WALTER H. BUCHSBAUM

vision Consultant, /<\ >
& TELEVISION N e

0 0 .

Above (left), community TV antenna tower with yagi arrays
for five channels. {Above) Pole mounted cable from antenna to town.

have inquired about community TV
systems and that it has become such
an important part of the TV industry
prompted us to make a survey of this
field. Rather than give detailed tech-
nical data on a particular installation,
we shall discuss the technical, finan-
cial, and legal problems involved in
most systems.

Fig. 2 illustrates a typical small
town lying at the base of a hill, so
far away from TV transmitters or so
located that only very poor reception
is possible in the town. By locating a
tall tower at the top of the obstruct-
ing hill, reception from three different
TV stations is possible. All that is
needed now is to bring the three sig-
nals down to the community. The lit-
tle boxes on the poles are line ampli-
fiers as shown in Fig. 5, and the cable
down the mountain may actually look
like the installation in Fig. 1. Simple
as this may appear, considerable en-
gineering and design time is involved.
As a matter of fact, a typical com-
munity TV system requires months
of calculation, design, and installa-
tion. After most installations are com-
pleted, additional time is required for
optimizing various sections and ad-
justing the over-all system for satis-
factory performance.

Before an installation is considered,
both economic and technical factors
which determine the feasibility of the
project must be known. The follow-
ing technical data should be available:

1. Number of stations to be received.

2. Frequencies of these stations,
their distances, and signal strengths.

3. Antenna location. Usually one lo-
cation is satisfactory for all antennas,

www americanradiohistorv com

but occasionally several receiving lo-
cations must be used and the signals
combined later.

4. Distance from the antenna to the
locality served; the availability of
power poles from one point to the
other.

5. Number and distance of prospec-
tive subscribers—distance from each
other; number that are ready at once;
number of potential subscribers.

6. Future TV station assignments.

7. Availability of power to run am-
plifiers at various points.

It will be noted that some of these
questions also reflect on the economic
aspect of an installation since they will
determine cost as well as revenue.
Other financial problems to be ex-
plored concern local licensing, right-
of-way for cable locations, cost of the
real estate connected with the anten-
na location, insurance, power, cost of
renting phone or power-line poles, local
taxes, etc. Compared with the original
installation cost of the system, these
expenses are rather small and usually
do not materially affect the success
of an installation.

Expected revenue varies with the
number of subscribers and various
local factors but, in general, sub-
scribers pay between $125 and $150
for the initial installation, and a rental
fee of from $2.00 to $4.00 per month.
Although this may seem high to the
average TV audience, the people liv-
ing in such remote towns would expect
to pay at least that for a barely satis-
factory tower installation, with sub-
sequent service calls for storm dam-
age, corrosion, etc.

The block diagram of one commu-
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Amplitel, Inc.

362 W, 57th St.

New York 19, N. Y.

A.R.F. Products, Inc.

7627 Lake St.

River Forest, Il

Blonder-Tongue Laboratories Inc.
526 North Ave., Wesiiield, N. ].
Community Engineering Corp.
418 W, College Ave.

State College. Pa.

Entron Company

2500 “Q" St., N, W., Washington, D. C.
Industrial Television Inc.

369 Lexington Ave., Clifton, N. I.

International Telemeter Corp.

2000 Stoner Ave.. Los Angeles, Cal.
Jerrold Electronics Corp.

26th & Dickinson Sts.

Philadelphia 46. Pa.

RCA-Victor Division, RCA
Camden, New Jersey
Spencer-Kennedy Laboratories Inc.
186 Massachusetts Ave.
Cambridge 39, Mass.

Television Transmission Co.

301 Peru St.. Peru, Il

Transvision Inc,

460 North Ave.

New Rochelle, N. Y.

Fig. 2. Simplified diagram of basic com-
munity TV system receiving three channels
and using pole-mounted line amplifiers.

nity TV system is shown in Fig. 3.
Three stations can be received here;
channel 4, channel 6, and channel 68.
Each of these stations is picked up by
a double-stacked array (yagis for
v.h.f., bow tie and reflector for u.h.f.)
tuned and oriented for best signal.
The two low-band signals go into
channel preamplifiers having five
6AK5 tubes, tuned to provide up to
64-db gain with 6-mc. bandpass. A
6AN5 cathode follower provides the
necessary 75-ohm output impedance to
match the rest of the installation.
Since cable losses at u.h.f. are quite
high and there are no economical and
satisfactory r.f. amplifier tubes avail-
able for u.h.f.,, the signal from chan-
nel 68 is mixed with a local oscilla-
tor signal and converted down to
channel 2. At that frequency it is

amplified and passed through a cath--

ode follower just like the other sig-
nals. All three signals are combined
and carried down from the antenna
to the town. The cable used-is Federal
type K-111, which is similar to RG-
11/U and is about % inches in diam-
eter, double-shielded, and has an ap-
proximate attenuation of about 20 db
per 1000 feet at the low TV band. As
a result of this attenuation, the sys-
tem described here uses a set of line
amplifiers every 2000 feet. Each set
consists of three separate tuned chan-
nel amplifiers having up to 64-db gain.
To compensate for variations in signal
strength, variations, in cable losses,
and atmospheric changes, every third
amplifier set contains a.g.c. A total
of 13 amplifiers are used in cascade
between the antenna and the distribu-
tion amplifiers.

36

Table 1. Manulacturers of community television systems and/or equipment.

After the signal reaches the com-
munity proper, a series of distribu-
tion amplifiers is used to get it to the
individual subscribers. To avoid inter-
ference with each other, each TV an-
tenna outlet, as well as the branch-
off point, contains some attenuation
in the form of a resistive pad. While
heavy coaxial cable is used to bring
the signal down from the antenna,
the individual customer’s lead-in is
regular RG-59/U, and a simple stub-
type impedance transformer is used
in the home to match 75-ohm cable
impedance to the usual 300-ohm re-
ceiver input.

The preceding system is just one of
the over 300 different ones now in
use and while it is typical in its gen-
eral opération, there are many other
types. One variation is the Blonder-
Tongue system which allows both 75-
or 300-ohm connections at the distri-
bution amplifiers and outlet boxes. Fig.
4 shows the model DAS8-1 amplifier
which has 8 outlets, four on each side,
each one of which can be used for 75
or 300 ohms. This amplifier incorpo-
rates variable gain control, has over 35-
db isolation between outlets, and does
not use tuned channel strips but is
broadly tuned over the entire v.h.f. TV
band. The Jerrold Electronics system
uses 75-ohm customer outlets and
then uses a matching stub of 300-ohm
line at the TV set.

Another feature of some installa-
tions is the method of compensating
for the different cable losses at dif-
ferent channels.

Fig. 3. Block diagram of system receiv.
ing two v.hif. and one u.hdf. channels.
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In the Amplitel sys-

tem used in Warren, the individually-
tuned channel amplifiers along the line
were so adjusted in gain as to equal-
ize the cable losses. Thus, channel 4
signals were amplified less than chan-
nel 6 and much less than channel 10,
which has the highest losses. This gain
adjustment at each amplifier is quite
cumbersome, especially in installations
requiring a large. number of amplifiers.
To avoid this, a line equalizer can be
used. This unit contains fixed attenua-
tion and is designed to equalize the
losses of 1000 feet of RG-11/U cable.

Other specialized items required for
community TV systems are high “@”
interference traps, line splitters,. tap-
off connections, and line matching
transformers. The community TV
equipment manufacturers listed in
Table 1 supply a complete line of every
item needed and while some provide
primarily engineering advice, others
will plan and supervise an entire in-
stallation.

One of the difficulties in long dis-
tance antenna installations is the great
loss at the higher v.h.f. channels. If
at all possible, the first three channels
received will be converted to channels
2, 4, and 6 for transmission down the
mountain. Channels 3 and 5 are
avoided because of the likelihood of
adjacent channel interference. When
more than three channels are received
Jerrold Klectronics uses a system of
lower frequency subcarriers which re-
quire much less amplification. Called
the “W” and “K” system, the equip-
ment consists of the regular channel
2, 4, and 6 amplifier plus a special
oscillator and mixer to convert the
additional two channels down to 24-
30 mec. and 40-46 mc. This system
permits fewer amplifiers for these two
channels between the antenna and the
town but then requires reconversion
up to unused normal channel frequen-
cies before distribution.

One major advantage of this sys-
tem is its flexibility for existing in-
stallations where broadband distribu-
tion amplifiers are used and where the
addition of a new station can be han-
dled with relatively minor changes in
existing facilities. Fig. 6 shows the
equipment in a typical 3-channel am-
plifier shack at the antenna site. By
merely adding converter - amplifier
strips,. a fourth and a fifth channel
can be relayed to the subscribers. The
four cases at the right contain high
“@” interference traps.

In addition to using channelized
amplifiers, some community TV sys-
tems employ wide-band line and dis-
tribution amplifiers capable of ampli-
fying all TV frequencies in the v.h.f.
band. The most recent and most
unique installation of this type pro-
vides reception on eight v.h.f. chan-
nels. Located in the Poconos moun-
tains, the community of Buck Hill
Falls, Pa., was within reach of both
New York and Philadelphia, but the
hilly terrain made reception difficult.
The wide-band system installed there
by Spencer-Kennedy Laboratories, in
cooperation with Philco, has its anten-
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na site on a nearby mountain and
receives channels 2, 4, 5, 7, 9, 11, and
13 from New York and channel 6 from
Philadelphia. Over five miles of cable
have been installed to date and ‘con-
nection of this system to include other
nearby communities is planned for the
near future.

The Buck Hill Falls installation is
unique in that it is the first instance
where as many as eight channels are
received. Technically this was ac-
complished by use of wide-band am-
plifiers which, in a single amplifier
assembly, can amplify all twelve v.h.f.
channels. A detailed description of
this technique appeared in the Radio-
Electronic Engineering Edition of Ra-
plo & TELEVISION NEwWS in April 1950,
and the chain amplifiers described
therein are in use, with some modi-
fications, in the Buck Hill Falls com-
munity TV system.

Because of the difficulties and ex-
pense involved in the transmission of
signals from the antenna tower down
to the distribution network, it would
seem that a microwave link might be
more economical and convenient. In
locations where such distances are ap-
preciable, microwave links are actually
used. A typical case is the town of
Casper, Wyoming. The nearest TV
station is in Denver, Colorado, 240 air
miles away. Obviously a cable instal-
lation would have been too expensive,
especially since the nearest usable sig-
nal was received at Laramie, Wyo-
ming, 110 miles from Casper. The solu-
tion was a receiving antenna at Lara-
mie and a series of five relay links to
bring the signal to the heart of Cas-
per. On January 8th, this year, the peo-
ple of Casper got their first TV recep-
tion thanks to combined efforts and
facilities of the American Telephone
and Telegraph Company, which fur-
nishes and rents the microwave link,
and the Jerrold Electronics Corpora-
tion, which planned the antenna in-
stallation and the cable distribution
system. Although these facilities are
congsiderable and the distance from
Denver far beyond the fringe area,
subscribers pay only $150 for installa-
tion and $7.50 a month rental.

Another instance of microwave re-
lay operation is the installation in
Reno, Nevada, which receives San
Francisco stations through a single-
hop microwave chain. Again A. T. & T.
furnishes and rents the microwave link,
while Jerrold Electronics supplied the
~ distribution system and plans. In the
case of Reno, the microwave link car-
ries all San Francisco’s TV channels
and the distribution system employs
broadband amplifiers throughout.

Each installation generally requires
some individual design, irrespective of
the type of equipment used. Local in-
terference, excessive receiver radiation,
and many other problems require the
close attention of experienced person-
nel. Once the installation is completed,
however, maintainance and trouble-
shooting are relatively minor prob-
lems. There are always defective
parts, bad tubes, etc.. which can keep
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Fig. 4.
plifier of the type used between the cable
and the homes of the various subscribers.

An eight-outlet distribution am-

a service technician busy. A typical
system contains about 40 separate am-
plifiers, each having three channel
strips of 5 tubes each. This alone adds
up to 600 tubes. Since each of the
40 units must also have a power sup-
ply, usually regulated, and using about
5 more tubes, there is a grand total
of 800 tubes which are potential
sources of defects.

Since many of these amplifiers are
located away from the town, on poles
and in weatherproof housings, their
service is time consuming. Although in
some smaller installations, local TV
service technicians often maintain all
or part of the installation, the usual
procedure is to employ one or more
technicians for maintainance and re-
pair of the entire system.

Financial Aspects

One of the outstanding economic
facts about community TV is that it
is definitely good business. The sec-
ondary benefits to the community,
especially as concerns the sale and
servicing of TV receivers, are quite
obvious, but it is not so obvious that
community TV is a money-making prop-
osition for the operating group. A
typical example of this is the Wil-
liamsport, Pa., community TV system.
The initial installation costs were $31,-
000 of which $7000 went for a good
antenna tower and location. Within a
few months of operation, over 1400
subscribers had paid the $125 connec-
tion fee, bringing the income of the
community system operators to over
$175,000. So far, most of the opera-
tors have been able to claim the con-
nection fee as capital investment and
not as income, and therefore as non-
taxable. Add to this initial return the
$3.50 monthly rental per subscriber,
and it’s plain that community TV is
really a good, substantial business.

f‘ﬁ: -"‘:‘4 Py s \ e
Fig. 5. Pole-mounted line amplifiers used
to boost the signal along the cable from

the antenna to compensate for line losses.

Needless to say, the equipment manu-
facturers also charge a legitimate cost
plus profit for all engineering work,
labor, and material.

The initial investment required will
vary greatly with the many different
conditions of each installation, but
certain rough estimates can be given
as to the cost of community TV. The
cost of certain fixed assets for the or-
ganization, and the cost of the antenna
tower and cable must be financed in
advance. The fixed assets consist of
local office space, engineering survey
costs, secretarial, legal, and transpor-
tation fees. This may include a truck,
some test equipment, and one or more
full-time employees. Up to about $10,-
000 is usually expended on these items
before income is produced.

The cost of the tower and the line
to town depends, of course, on many
local factors. In general, the major
expense at the antenna site is the pur-
chase or long-term lease of the land
and the erection of a suitable tower.
If it is possible to buy only a small
plot at the desired location and also
obtain the right-of-way to this site,
this item may run as low as a few
hundred dollars. The tower itself mav
cost between $1000 and $5000 depend-
ing on height and type of construction.
Antennas and cables to the amplifier
shack cost only a few hundred dollars
at most. The amplifier shack and the
equipment it contains can vary so
greatly in price that this item is fre-
quently an unknown factor until the
detailed plans are made. In any event,
the antenna amplifier and mixer set up
should not exceed about $5000.

The really expensive item is the
cable down the mountain. The cost
depends not only on the length of cable
required, but also on whether poles
belonging to some local utility can be

(Continued on page 122)

Fig. 6. Three-channel amplifier setup in equipment shack of a typical system.
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Non-standard or unusual frequencies can be obtained by

etching standard or surplus crystals to desired range.

REQUENTLY, in experimental and
F research work, it is found that a

crystal of an odd or unusual fre-
quency is required. Placing an order
and waiting for the plate to be spe-
cially processed is often expensive and
time-consuming.

The crystal etching process to be
described solves this difficulty nicely,
enabling anyone to adjust plates to
the desired frequency quickly, and at
very little expense.

To explore these possibilities, the
author successfully processed five
surplus plates which were required to
be spaced exactly 100 kilocycles apart
in frequency. The crystals used were
the type which fit the popular FT-243
holder and are suspended at each cor-

Fig. 1.

ner by “lands” or raised portions on
the holder electrodes.
perience in changing the frequency of
this type of crystal by grinding, had
resulted in decreased activity and, in
some cases, output had dropped to
zero, in spite of all measures taken
to restore activity. In almost all cases
crystal operation was unsatisfactory.
One cause for this appears to be that
the crystals do not receive equal treat-
ment over their surfaces. Another is
that particles of both the grinding
material and quartz may become em-
bedded in the surface, hampering op-
eration. The etching process removes
material uniformly over all surfaces
of a good-quality plate, including the
edges, which are tedious to finish by

Checking the approximate frequen
cy of plate with BC-221 frequency meter.

Fig. 2. Equipment needed to etch crystals.
Ammonium bifluoride. a plastic ice cube
tray. rubber gloves, and a frequency me-
ter are needed to perform this operation.
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Previous ex-.

ARTZ CRYSTAL ETCHING

By GENE BRIZENDINE, W4ATE

other methods. When taken from the
etching solution and rinsed, the plate
is very clean. Items required for
processing are pictured in Fig. 2.

Before removing the crystals from
their holders, they were plugged into
a grid-dip meter, instead of the usual
coil, to obtain an indication of their
original activity. This reading, along
with the frequency, was recorded for
each plate. The empty holders were
immediately closed again, protecting
the electrodes from any dust or cor-
roding effect of the air. ’

Ammonium bifluoride, CP grade,
was used for the processing. This ma-
terial is inexpensive, costing about
one dollar per pound, and may be ob-
tained from a chemical supply house.
The material should not contact any
part of the body and although not
highly toxic, the fumes should not be
breathed. For these reasons, rubber
gloves were used and the actual etch-
ing was done out-of-doors. The chem-
ical attacks glass also, and for this
reason, the usual container in which
it is supplied is wax-lined.

A saturated solution was prepared
in a plastic dish, by dissolving all the
ammonium bifluoride which would
dissolve in one pint of water. The
saturation point may be noted when
particles no longer will dissolve and
sink to the bottom of the container.
Preparation of the solution may be
speeded up somewhat by stirring and
crushing the larger lumps. Etching is
possible with a more dilute solution,
however the rate will be proportion-
ately slower.

For a “test run”, one plate was sub-
merged in the solution, timing being
done with an ordinary clock. This
means was Uused to determine the
speed of etching to be expected with
the particular solution and crystal be-
ing processed. After exactly 60 min-
utes, the plate was removed and im-
mediately rinsed in clean water. After
drying, the frequency and activity
were measured, again using the grid-
dip meter and BC-221 frequency’
meter. The activity had actually im-
proved and the frequency had in-
creased from the original 4600 to 4603
kilocycles indicating an etching rate
of 3 Kkilocycles per hour. With this
figure established, the crystal was
brought to the desired frequency
easily, by appropriate timing.

It was observed that different crys-
tals of the same original frequency
may exhibit widely differing etch
rates. For this reason, each crystal
was etched “privately,” occupying one
compartment of the plastic-ice cube

(Continued on page 84)
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Over-all view of the
transistor tester. It
can be used to check
junction transistors
rather than the point-
contact type units.

A simple device for checking transistor current gain.

An external signal generator and v.t.v.m. are required.

OW that transistors are coming in-
N to more common use, it is to be
expected that many will wish to
experiment with them in various cir-
cuits. It was found useful, at this lab-
oratory, to build a simple circuit for
checking transistors before using them.
Since the junction transistor is prov-
ing to be most useful in low frequency,
audio, and general applications, this
circuit is designed for it, rather than
the point-contact type. Usually, the
transistor will operate in the grounded
emitter configuration.l-2 Then the
parameter of most interest is the cur-
rent gain, defined as the ratio of out-
put current, into a zero impedance
load, to input current, from an infinite
impedance source. Typical values of
this parameter range from ten to fifty.
The currents referred to are the alter-
nating signal currents; the direct bias
currents are not taken into account.
This current gain is the parameter to
be measured.

Fig. 1 shows the diagram of the
circuit used. Only the actual circuitry
associated with the transistor was con-
structed, and this was used with a
signal generator and a high impedance
voltmeter, which were readily avail-
able.

Either a 1.5 volt or a 6 volt supply.
can be wused; these voltages were
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chosen because they are often desir-
able in transistor applications.

Three ways of connecting the tran-
sistor were provided; two sockets (one
with equal spacings, one with the col-
lector position widely spaced), also
three binding posts for use when a
socket is not convenient.

To test a transistor, it is connected
in the circuit, a signal generator to the
input terminals and a high impedance
voltmeter to the output terminals. The
signal generator is set at some con-
venient frequency, say 1000 cycles,

TRANSISTOR
TESTER

By
H..L. ARMSTRONG

Clevite-Brush Development Co.

switch 8. is thrown to the “in” posi-
tion, and the input adjusted to one
volt (or some other suitable level, usu-
ally one volt is convenient). Then 8.
is thrown to the “out” position, and S,
turned to position 1 or 3 (according
to whether it is desired to use the 1.5
or the 6 volt supply). Since the load
resistor is 1000 ohms in either of these
positions, the meter will read the out-
put current in milliamperes directly.
For 1 volt from the signal generator,
the input current will be 10 micro-
amperes; thus the current gain can be
found. This fulfills the desired condi-
tions, since the 100,000 ohms is practi-
cally an infinite impedance compared
with the input impedance of the tran-
sistor, while 1000 ohms is negligible
compared to the output impedance.
The base bias current can be adjusted
by R.; it will usually be found that
there is some setting for which the
gain will be a maximum. When the
transistor is to be used in another cir-
cuit, the bias current may be chosen
so the value is that which gives maxi--
mum gain.

Positions 2, 4, and 5 on 8, do not
measure the current gain directly,
since the load resistance will no longer
be negligible. They were added, how-
ever, for checking the behavior when
large load resistors are desirable; if,
for example, the voltage gain is im-
portant.

This circuit has been used only with
p-n-p transistors. For use with n-p-n
transistors, it would merely be neces-

(Continued on page 123)

Fig. 1. Complete schematic diagram of the
transistor tester. It is battery powered.

R,, R-—100,000 ohm, Y2 w. res. 5%

Rs, R—10,000 ohm, Yo w. res. +5%

Ry, Re—1000 ohm, V5 w. res. +59%,

Ry—500,000 ohm, 2 w. pot (with switch Sg)

Cy, Co~—1 pfd., 100 v. cond.

Sy—S8.p. 6-pos. switch (Centralab $#1401)

So—S.p.d.t. toggle switch

Sg—S.p.s.t. switch (on Rg)

By—Penlight cell (1Y5 v.)

B.—4 penlight cells in series (6 v.)

2—5-pin in-line subminiature socket (Cinch-
Jones 2H5. This type is recommended al-
though different types were used originally.
Unused holes can be plugged, if desird, to
make these do either for transistors with the
RETMA pin arrangement or with equally-
spaced pins)
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By MILTON S. KIVER

Pres., Television Communications Institute

Part 3. A general analysis of a color receiver based on

the NTSC system. Specific circuitry will be covered later.

N last month’s article we developed
I the principles of the NTSC color tele-

vision system. In this and succeeding
articles we will examine first the gen-
eral form of a suitable receiver and
then delve more deeply into it, replac-
ing each of the block sections by spe-
cific circuits.

Much of the internal circuitry of
color tclevision receivers depends upon
the type of picture tube used. Thus,
you would find circuits in sets using the
tri-gun picture tube that would not be
found in receivers utilizing a single-
gun tube. Of course, the reverse situ-
ation would also be true, i.e., there
would be stages in a single-gun receiver
that have no actual counterpart in the
tri-gun set. Since the tri-gun tube is
the one that set manufacturers are
turning to first, let us start our receiver
analysis with it.

An over-all block diagram of an
NTSC color television receiver using a
tri-gun display device is shown in Fig.
1. The signals captured by the an-
tenna are received by an r.f. tuner
which is similar in all respects to the
tuners employed in black-and-white re-
ceivers. That is, it is capable of re-
ceiving v.h.f. signals on channels 2 to
13 and perhaps u.h.f. signals from
channels 14 to 82. In the v.h.f. band,
an r.f. amplifier is present, together
with an oscillator and mixer. For
u.h.f. reception, the signal is either con-
verted down to v.h.f. (and then treated
as any other v.h.f. signal), or the video
i.f. signal is produced directly.

The tuner is followed by a video i.f.
system which is somewhat more exten-
sive than the video i.f. systems of mono-
chrome sets in that it usually contains
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more stages and its bandpass is some-
what wider. Also, more care must be
taken in alignment to see that the re-
sponse curve possesses the proper
shape. However, the layout of the
stages, their circuitry, and the use of
traps follow the practice established in
monochrome receivers.

An a.g.c. voltage is applied to the
first few video i.f. amplifiers, as well as
to the r.f. amplifier.

The sound take-off point in Fig. 1 is
shown as coming from the end of the
video if. system rather than from the
second detector or beyond. This might
lead you to believe that a split-sound
system is employed rather than an in-
tercarrier system. Such is not the case.
An intercarrier system is employed and
the reason for positioning the sound
take-off in the video if. system stems
from a desire to prevent undesirable in-
teraction between the sound carrier
and the color subcarrier. The two are
separated by 920 kc. and unless the
sound carrier is kept properly attenu-
ated, a 920 kc. beat will appear on the
picture tube screen. To minimize such
interaction, the sound carrier is re-
moved at the plate of the last video
i.f. stage. This permits the set designer
to adjust all of the following circuits so
that the response to the sound carrier
or to any 4.5 mc. beat which it may pro-
duce (after detection) is as low as pos-
sible.

In the sound system, the sound and
monochrome video carriers are mixed
in a germanium crystal diode, produc-
ing a 4.5-mc. beat note that contains
the sound intelligence of the broadcast.
This is followed by several sound if.
amplifiers, an FM detector, and then
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the usual audio amplifiers. See Fig. 2.
Again, this follows the practice estab-
lished in monochrome receivers.

Returning to the video channel, both
the black-and-white and the color sig-
nals are extracted from the picture car-
rier at the video detector. (Remember
that while the color sidebands have
their own subcarrier, they still form
part of the over-all video signal. As
far as the picture carrier is concerned,
color sighals occupy the same relative
position as any monochrome fre-
quency.) The combined signals, after
the detector, are applied to a video am-
plifier. At the plate of this stage, por-
tions of the signal are shunted to the
sync and a.g.c. stages and to a color
sync section. See Fig. 3. At the same
time. another portion of the signal is
taken from the cathode circuit of this
tube and applied to the chrominance or
color section of the receiver. Still re-
maining is the luminance or black-and-
white signal and this is taken from the
plate of the 1st video amplifier and ap-
plied to the grid of the 2nd video am-
plifier through a 1.0 microsecond time-
delay network. This is done so that
when the luminance and color signals
meet again later in the adder or matrix
section, they will be in time step with
each other. The color signals pass
through narrow bandpass filters in the
chrominance system and this serves to
delay them. By inserting an equivalent
delay line in the path of the luminance
signal, we keep all segments of the
video signal in step with each other.

Two contrast controls are shown in
Fig. 3, one in the cathode leg of the 1st
video amplifier, the other at the input
to the 2nd video amplifier. The units
are mechanically ganged together so
that the proper relationship is main-
tained between the monochrome and
color signals for all settings of the con-
trast controls.

The video signal is amplified by the
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2nd video amplifier and then fed to the
adder (or matrix) section. Here it
combines with the various I and @ (or
color-minus-brightness) signals to pro-
duce the proper amounts of red, green,
and blue voltages.

Chrominance Section

The function of the color or chromi-
nance section is, first, to extract the
color sidebands, second, to attenuate
all the remaining sections of the signal
and third, to demodulate the color sig-
nals so that the original color “intelli-
genee” or voltages are obtained. Here
is how this is accomplished. Refer to
Fig. 4.

A portion of the total video signal
is obtained from the cathode of the 1st
video amplifier and fed to a bandpass
amplifier. Beyond this stage is a band-
pass filter which permits signals from
approximately 2.1 to 5.0 mc. to pass,
while other frequencies are attenuated.
This tends to eliminate all monochrome
signals below 2.1 mc. The color in-
formation, of course, lies between 2.1
mc. and 4.2 mc. of the video signal.

The bandpass amplifier receives
other voltages in addition to the video
signal. The screen grid of the tube,
for example, receives a negative pulse
from the horizental deflection trans-
former. This is designed to key the
tube off while the color burst signal
(on the back porch of each horizontal
syne pulse) is passing through the cir-
cuit. This prevents the color burst
voltage from reaching the d.c. restorers
at the output of the chrominance chan-
nel and incorrectly shading the back-
ground of the color picture. The color
burst signal is designed principally for
the color synchronization section of
the receiver, as will be pointed out
presently.

The control grid circuit of the band-
pass amplifier also operates in con-
junction with a color killer tube. This
killer tube biases the bandpass ampli-
fier to cut-off when a black-and-white
signal alone is being received. How-
ever, when a color signal is present,
the color burst just mentioned keeps
the color killer tube cut off and this,
in turn, releases the bandpass ampli-
fier so that it will pass color signals
to the following color demodulators.

The end of the bandpass filter is
terminated in a chroma control poten-

amount of color signal reaching the
picture tube and, hence, determines the
saturation with which the colors will
appear. In action it may be com-
pared to the contrast control although
there is a master contrast control that
regulates the intensity of both the
monochrome and color portions of the
image simultaneously. The chroma
control might be considered as an ad-
junct to the master contrast control,
concerned only with the color portion
of the picture.

Beyond the bandpass filter and
chroma control, the color signal is fed
in equal measure to two demodulators
(i.e., detectors). One is called the @
demodulator, the other the I demodu-
lator. The incoming signal goes to
the No. 1 grids of these tubes. At the
same time, color subcarrier voltages of
about 30 volts peak-to-peak are ap-
plied to the No. 3 grids (the suppres-
sor grids). The color subcarrier volt-
ages both possess the same frequency,
but one is 90° out-of-phase with the
other. This is in accordance with the
formation of the I and @ signals at the
transmitter. The beating of this in-
serted carrier with the I and @ side-
bands recreates the original signals at
the demodulator outputs.

The signals from the demodulators
now pass through low-pass filters de-
signed, first, to remove the color sub-
carrier frequency (3.579545 mc.) and
the sideband frequencies and, second,
to limit the I and @ signal bandwidths
to the values assigned to them at the
transmitter. Thus, the output of the
@ demodulator goes through a 0-5
me. low-pass filter while the output of
the I demodulator passes through a
0-1.5 mec. low-pass filter. The @ signal
is applied to an amplifier from which
positive and negative output voltages
are available. The I signal goes first to
one amplifier which provides one polar-
ity output and then to a second ampli-
fier from which the opposite polarity
output voltage is obtained. (The reader
will recognize that one tube could pro-
vide both positive and negative I volt-
ages, if desired.) :

All the I and @ voltages, in proper
amplitude and polarity, together with
the luminance signal, .combine in a
series of fixed resistive networks to
produce the desired red, green, and
blue color signals. After this, each sig-
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Fig. 3. Block diagram of the video section.
fier and then each is applied to a
separate control grid of a tri-gun color
tube. Included, too, in this final ar-
rangement, are three d.c. restorers, one
each for the red, green, and blue sig-
nals.

At the end of this article is a mathe-
matical proof showing how the red,
green, and blue signals are obtained
by combining the I, @, and ¥ (lumi-
nance) signals. We suggest at this
point, that the reader simply accept
- the statements previously given.

Cclor Sync Section

A portion of the signal at the plate
of the 1st video amplifier goes to a
stage known as a burst amplifier. This
stage is the input amplifier for a spe-

tiometer. This control regulates the nal is passed through one more ampli- cial section of the receiver known as
Fig. 4. The chrominance section of a color television receiver. See text for an analysis of block functions.
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Fig. 5. Block diagram of color sync channel.
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Fig. 6. The color burst on the back porch of
each horizontal sync puise. Refer to text.

FROM VIDEO AMP,

g CRYSTAL
e eabe] fineing Lol 3S8MELL, yiren
CIRCUIT 0 . —‘
Mt <

PULSES FROM =
HORIZ, OUT- RHASE CATHODE | To
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Fig. 7. A crystal ringing circuit for devel
oping a 3.58 mc. signal for use in the 1
and Q demodulation steps in color receiver.

Q
DEMOD.

the color synchronization section. See
Fig. 5. The purpose of this section is
to utilize the color burst, which is sent
along with the horizontal sync pulses,
to develop in the receiver a local sub-
carrier possessing the proper frequen-
cy and phase. This is necessary be-
cause the color signal, when broadcast
from the transmitter, does not possess
a color subcarrier. All it possesses are
the color sidebands. To properly de-
modulate the color signal, the carrier
must be reinserted and this is one of
the principal functions of the color
synchronization section.

In order to reinsert the missing
carrier properly, the receiver must be
given some information concerning the
frequency and phase of the missing
carrier. This information is provided
in the form of a burst of approxi-
mately 8 cycles of the color subcar-
rier which appears on the back porch
of each horizontal synchronizing pulse
in the composite signal. See Fig. 6.

The burst amplifier is normally
kept cut off except during horizontal
retrace when it is keyed or triggered
into conduction. In this way, all but the
desired burst are prevented from
passing through this tube. The signal
at the output of the burst amplifier is
fed to a phase detector. The phase
detector also receives a sample of
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the signal generated by a 3.58 mc.
crystal oscillator. The two signals are
compared with each other and any
difference in frequency and phase leads
to the development of a correction
voltage which is applied to a reactance
tube. The latter stage, being connected
across the oscillator tuning circuit,
causes its frequency and phase to
change enough to bring the oscillator
in line with the received burst.

Output for the I demodulator is ob-
tained directly from the oscillator
while a succeeding quadrature ampli-
fier supplies a signal 90° out-of-phase
with the I signal. This is fed to the
@ demodulator. This quadrature re-
lationship is required because the I and
@ signals were originally 90° out-of-
phase with each other when the color
subcarrier was modulated at the trans-
mitter.

An alternate approach to the de-
velopment of a suitable 3.58 mc. sub-
carrier can be achieved by means of
a crystal ringing circuit. This system
uses a quartz crystal which, when ex-
cited by the color burst at the start
of each horizontal line, will continue
to “ring” or oscillate at its natural
frequency (here 3.58 mc.) for the
duration of one horizontal line, at
least. The burst from the burst am-
plifier activates the quartz crystal
which, because of its extremely high
“Q,” continues to oscillate with very
little decrease in amplitude until the
next burst arrives. A trimmer con-
denser in series with the crystal can
change its resonant frequency by sev-
eral hundred cycles and thus compen-
sate for normal crystal tolerances.

The stage following the crystal is
an amplifier stage and the stage be-
yond that is generally a limiter to
smooth out variations in output of the
ringing circuit. See Fig. 7. Output
from the limiter may be used as one
of the 3.58 mec. driving voltages for
the I or @ demodulators, while the
same output passed through a 90°
phase-shift network will provide the
reference voltage for the other de-
modulator.

Note this distinction between these

Fig. 8. Arrangement of the vertical and hor-
izontal stages and the high-voltage system.
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two circuits: In the crystal ringing
circuit, no oscillations are generated
when no color bursts are being re-
ceived (i.e., when a black-and-white
signal is reaching the receiver). On
the other hand, in the automatic
phase detector system, a 3.58 mec. volt-
age is always being developed, even
when the color burst is not present.

A color killer tube is included in
both types of color sync systems. Its
purpose is to prevent signals from
passing through the chrominance sec-
tion when no color signal is being re-
ceived. This is done to prevent the
appearance of spurious color specks
on a black-and-white picture.

Much of the remaining section of
the color television receiver is similar
to the circuits in black-and-white tele-
vision receivers. The a.g.c. stage, for
example, is generally of the keyed
variety, receiving a suitable video
signal at its contro! grid and a posi-
tive triggering pulse from the horizon-
tal output transformer. The a.g.c.
voltage that develops, then, is gov-
erned by the amplitude of the sync
pulses in the incoming signal.

The sync separator system receives
a portion of the composite video signal
and then acts to divorce the sync
pulses from the rest of the signal. At
the output of the sync separator sec-
tion, the sync pulses are fed to the ver-
tical and horizontal deflection systems
through appropriate integrating and
differentiating networks.

A block diagram of the two deflec-
tion systems and the high voltage sec-
tion is shown in Fig. 8 For the most
part the vertical and horizontal os-
cillators and output amplifiers follow
established practice. Thus, the vertical
system uses a bhlocking oscillator and
an output amplifier. The horizontal
system possesses an a.f.c. network, a
controlled horizontal oscillator, an out-
put amplifier, and a damper tube. A
special focus rectifier operates off the
horizontal output transformer to de-
velop 4000 volts which are required by
the focus electrode on the tri-gun color
picture tube.

The accelerating voltage for the pic-
ture tube is 20,000 volts and this is
obtained by employing one or more
high-voltage rectifiers. In addition,
regulation of this voltage is desirable
to prevent variations in scanning line-
arity, brightness, and most important
of all, picture color. A gaseous shunt
regulator tube is one common meth-
od employed to stabilize the high volt-
age. During an all-black picture the
regulator absorbs the entire load; dur-
ing an all-white picture the picture
tube takes the load and the regulator
does very little.

There is one additional feature of
this receiver that requires some ex-
planation and that concerns the hori-
zontal and vertical parabolic wave-
forms that are sent to a convergence
amplifier. These voltages are com-
bined and then placed in series with
the d.c. focus and convergence volt-
ages which are required by the tri-

(Continued on page 146)
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ABOUT a year ago our audio lab was

given a project . . . to design an

ideal audio amplifier for high-
fidelity use. Before we were through,
an entirely new concept of high-fidelity
amplifier design had emerged.

At the start, we felt that practically
all of the distortion in a well-designed,
high-fidelity system would be found in
things external to the amplifier . . .
the recording or pickup distortion that
occurs before the point at which sig-
nal enters the amplifier, and the 4:s-
tortion that occurs in the loudspeaker
system after the signal leaves the am-
plifier. With this assumption, all that
is required is an amplifier with high
power handling ability, low distortion,
and a frequency response extending
four octaves on each side of the audio
band. Unfortunately, a thorough in-
vestigation brought to light the fact
that this did not provide an adequate
means for obtaining full high fidelity.
Additional requirements had to he
placed upon the amplifier to assure
excellent over-all performance.

An intensive laboratory program
was then started to determine the na-
ture of various distortions. Many tests
were made and, after a careful analy-
sis, we were able to find both cause
and cure. We found, for example, that
extension of an amplifier’s bandwidth
four octaves below the audio band did
not guarantee good
transient response.

High-frequency oscillation was found
to be a second problem. The capaci-
tance in the test speaker leads and
speaker system was sufficient to cause
high-frequency oscillations in many
quality audio amplifiers. These oscilla-
tions did not occur when the amplifiers
were checked with a dummy resistor
load, and being far above the audio
range, could not be heard, but their
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low-frequency

‘1, Top and under chassis views of the UTC “Linear Stand-
d’" amplifier kit. ‘Printed circuils are used for easy assembly.

By JULIUS Z. KNAPP

Audio Application Engineer
United Transformer Company

A 20-watt multiple loop feedback amplifier that uses

standard power and output transformers in its circuitry.

effect in actual use was substantial,
one of the peculiar characteristics of
this oscillation being the fact that it
would vary from zero to maximum
under different signal conditions.

It was realized that a new ampli-
fier circuit would have to be developed
to provide the ideal high-fidelity
amp.ifier called for in this project. In-
cidentally, between the start of this
investigation and its completion, over
a year’s work was involved. Fig. 1
shows two views of the final ampli-
fier design. In Figs. 2 and 3, the cir-
cuit diagram and the equivalent block
diagram indicate the details of the
final design. The evolution of this de-
sign and the data showing its charac-
teristics as compared to previous cir-
cuitry follow.

We started with the fact that a very
high amount of feedback would be re-
quired to reach the extremely low dis-
tortion levels desired for ultimate high
fidelity. In the basic Williamson am-
plifier the feedback is provided in one
step from the output to the input. This
approach, in a multi-stage amplifier,
results in a peaked response at both
ends of the audio spectrum and a nar-
row margin of stability (Fig. 8). A
basic design requirement of our ampli-
fler was to correct this condition and,
thus, obtain a much higher order of sta-
bility. This was accomplished through
the use of multiple feedback loops. In
Fig. 3 it can be seen that there are
three feedback loops. The first is a
local loop within the output stage. The
second is a push-pull loop from driver

www americanradiohistorv com

stage to output stage. The third is an
overloop from the output to the input.
Twelve db of negative feedback is pro-
vided in each loop, thus effecting a
total 36 db negative feedback around
the output stage. The combined effect
of the two inner feedback loops and
the phase correcting network in the
first interstage, all within the single
over-all feedback loop, is to produce an
amplifier free from response peaks and
positive feedback at either end of the
spectrum.

Fig. 4 shows the extremely low inter-
modulation distortion at all power
levels resulting from the large amount
of feedback. In Fig. 5 the frequency
response curve of this amplifier is
shown. The band trimming effect of
the phase correction network in the
first interstage is evident. Fig. 6, the
curve of maximum power output ver-
sus frequency, shows the high power
levels (0 db =217 watts) that are
obtained in a small package using all
the component parts and tubes within
their specified ratings. Incidentally,
the hum level is 80 db below rated
output.

Amplifiers with high amounts of
feedback are sometimes critical as to
components. However, in this circuit
the stability is high enough to permit
replacing one of the 5881 output tubes
with a 6V6 with negligible effect, even
though we had simulated extreme un-
balance conditions. We also substituted
a 6CB6 for one of the 6AU6’s to simu-
late extreme driver unbalance with
similar results. Resistors in all por-
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NOTES

R,—470,000 ohm, 1 w.res. = 10%

Ro, Ry, R3o—3300 ohm, 1 w.res. = 10%

Rs, Rig, R1:—180,000 ohm, 1 w. res. = 10%
R—1 megohm, 1 w. res. = 10%
Rs—10,000 ohm, 1 w. res. = 10%

above)
R Rys, Ray, Rao—180 ohm, 1 w. res. = 10%
Rs, Ras—500,000 ohm, V5 w. res. £ 1%
Ry—2200 ohm, I w. res. + 10%
Ry3—150,000 ohm, 1 w. res. + 10%
Ry;—1000 ohm, 1 w, res. £ 109%
Ris, Rog—1000 ohm pot
Ryg, Ros, Rn—330,000 ohm, 1 w. res. + 109
Ry—1500 ohm, 1 w.res. = 5%
Rig, R3:—100,000 ohm, 1 w. res. £ 1%
Rooy Riys—310,000 ohm, 1 w. res. £ 5%
Rsy—220,000 ohm, 1 w. res. = 10%

Re—68,000 ohm, 1 w. res. + 109, (see charr

.. ADJUST SIGNAL BALANCE CONTROL FOR CANCELLATION OF FUNDAMENTAL AT /6/4 CATHODES
LIFT 100mf BYPASS IF NECESSARY, TO OBTAIN ADEQUATE INDICATION

Rs, Res—100,000 ohm, 1 w. res. = 5%

Rog—150 ohm, 5 w. wirewound res. £ 10%

R27——20,000 ohm, 10 w. wirewound res. &= 10%

Ros—6000 ohm, 5 w. wirewound res. £ 10%

C—10 ufd., 600 v. elec. cond. .

Css, Con, C2c—40/8/1 pfd., 450 v. elec. cond.

Cs—.02 pfd., 600 v. cond.

C., Co, Cs, Co—.25 ufd., 600 . cond.

Cs—150 ppfd. ceramic cond.

Cra, Crs, C;:c—8/8/100 pfd., 450/450/50 ».
elec. cond.

Cip, C11—8 ufd., 450 ». elec. cond.

L,—Filter choke (UTC R201)

Ty—Power trans. (UTC R1051)

To—Output trans. (UTC LS 63)

1—12AX7 tube

2—6AUG6 tubes

2—5881, 1614, 6L6, or KT66 tubes

1—5V4 tube

Fig. 2. Complete schematic and parts list covering the UTC Model MLF amplifier.

Fig. 3. Block diagram of amplifier. Other output tubes may be used. See Fig. 2.
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tions of the circuit, except the few
where precision resistors are employed,
were changed by 30%, with no sub-
stantial effect on circuit performance.

The flaw in the single feedback sys-
tem used in the Williamson type am-
plifier is well illustrated by the curve
in Fig. 8. We made circuit variations
and substituted transformers made by
three manufacturers to assure our-
selves that this was a general condi-
tion. In Fig. 8 the type and amount
of feedback can be read as the differ-
ence in level between the curves of
raw and net amplifier gain. From the
basic definition of feedback, whenever
the net amplification is less than the
raw amplification, we have negative

. feedback with its attendant benefits.

Whenever the net amplification is
greater than the raw amplification, we
have positive feedback with its many
problems.

The low-frequency positive feed-
back peak is within the turntable rum-
ble frequency band. For the majority
of high-fidelity users who do not em-
ploy weighted transcription turntables
with hysteresis synchronous motors,
this is an important consideration. The
positive feedback in the rumble range
results in a loudspeaker damping fac-
tor fifty times worse than midband
with twice the gain for rumble fre-
quencies as compared to music signals.
Because rumble has a high energy
content, its signal can readily push the
loudspeaker cone into a nonlinear
portion of its operating characteristic.
The result is that the program con-
tent suffers serious distortion. This
was one of the points which made it
necessary to evaluate the over-all sys-
tem rather than measuring an ampli-
fier on the lab bench.

To measure an amplifier’s charac-
teristic under steady state conditions
alone is insufficient. However, with
step function testing steady state and
transient response can be accurately
checked. Step function testing is sim-
ple, and with it response from d.c. to
infinite frequency can be tested. Fig.
TA illustrates the simple apparatus
employed. Essentially it consists of
applying a sudden, constantly main-
tained, d.c. voltage. A clock is started
at the instant the switch is closed and
the graph of Fig. 7B records the re-
sult. The leading edge of the step,
which is essentially a change in input
voltage in zero time, would require an
amplifier with an infinite high-fre-
quency limit to reproduce exactly. The
amount of time required for the ampli-
fier to respond to this type of signal is
called its “rise time.” If the amplifier
could amplify low frequencies down to
d.c., its output waveshape would rise
to its final value and stay there until
the input step was removed. With an
amplifier that cannot amplify d.c., the
amount of time the output remains at
the flat top of the step is an accurate
indication of its amplification at low
frequencies. From this we can see
that a proper reading of the amplifier’s
response to the step function will give
an accurate picture of the frequency
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response of our amplifier to a steady-
state signal. Even more important,
however, is the fact that this type of
testing will show us what the amplifier
is doing in the transient period until it
comes to its final output. In the tran-
sient response we can see the relative
stability of the amplifier against oscil-
lation, and can deduce the direct and
indirect effects on the total music pro-
ducing system.

Fig. 11A shows the response of the
“Linear Standard” power amplifier to
a unit step. The faint dot visible on
the zero axis is the time at which the
step function was applied. It can be
seen that there are two distinctly dif-
ferent rates of output signal decay. A
glance at the schematic will show that
we have a low frequency stabilizing
phase lead network (C:; and R, in the
first coupling circuit) that is partially
responsible for this. The overshoot,
that portion of the response below the
zero axis, is a basic part of RC cou-
pling circuit pulse response. As is evi-
dent, the input pulse is equivalent to
closing and opening a switch in the
typical interstage circuit of Fig. 10.
There would be an initial flow of cur-
rent after the closing of the switch
while the condenser acts as a short
circuit. As the charge builds up on the
condenser, the voltage across it will
reduce the current flow through R,
and so reduce the output voltage. The
time constant is determined by R,
and C,. When the switch is opened,
the charge stored in the condenser will
discharge through the circuit resist-
ance (R and R,) to produce the over-
shoot. This discharge time constant is
determined by Ri...: and C,. We can
see that while there is overshoot in
Fig. 11A, there is no low frequency
oscillation.

Fig. 11A can be compared with Fig.
11B which shows the corresponding
step function response of one William-
son-type circuit. By counting the
timing cycle peaks, it can be seen that
a low frequency damped oscillation
occurs, which lasts 3.5 times the length
of the overshoot shown in Fig. 11A,
and whose initial value is 250% of the
maximum value reached in overshoot.
This low frequency oscillation (roughly
one cycle-per-second) can be induced
by commonly encountered phenomena
as well as the step function. Sharp
volume level changes which occur in
program material having large dy-
namic range will cause this oscillation.
The a.c. line voltage variations with
their attendant “B-+" level changes,
switching of preamp or station tuning
circuits, and many other trans.ent im-
pulses will produce this type of oscil-
lation. The seriousness of this effect
has already been described, and hinges
on the fact that at this low frequency
oscillation point we have peak-positive
feedback, which not only increases the
effect of amplifier gain, but the damp-
ing factor of the amplifier is more
than fifty times worse than at mid-
band. It is evident that any substan-
tial amount of low frequency power
(this oscillation represents considera-

May, 1954

ble low frequency power) will drive
the cone to its mechanical limit. Audio
signals superimposed on top of this
condition will be radically distorted,
since -in this displaced position the
speaker can no longer duplicate an in-
coming signal. In other words, while
our amplifier in a steady-state resistive
load test circuit might show 1% dis-
tortion, under this condition of operat-
ing use 50% distortion is readily under-
standable. To minimize this distortion
condition, the amplifier must be as free
as possible from ringing or overshoot.
Only in this way can high-fidelity per-
formance result and listener fatigue
be minimized.

Since the birth of high fidelity, there
has been a constant movement to pro-
vide increased realism in program ma-
terial. This improvement is represented
by a decreased distortion content and
an increased dynamic range, further
increase of dynamic range being pro-
vided through the use of loudness con-
trols that boost high and low frequen-
cies. This results in a strong possibility
of amplifier overload at certain pas-
sages even when the average loudness
is at comfortable level. Under these
conditions, we found that amplifier re-
covery from overload was an impor-
tant factor to consider in the amplifier
design. Fig. 11C illustrates the recov-
ery from overload of the “Linear
Standard” power amplifier. The bright
line at the top and bottom of the left-
hand portion of the oscillogram indi-
cates that clipping is taking place. It
is readily seen that the recovery is
smooth and free from transient dis-
turbances. Fig. 11D is the same pic-
ture with an expanded sweep, to re-
examine the time interval close to the
signal reduction point, the same 5
cycle timing wave is employed, and it
is self-evident that recovery is smooth.
Fig. 11E is a comparable oscillogram
using a well-known amplifier. In
this instance, the recovery from over-
load shows a low-frequency transient
in the output envelope, which is illus-
trative of the condition producing the
large voice-coil movement. This is why
there are many comments that the
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single-loop feedback amplifier sounds
“muddy” on orchestral crescendos.
To investigate amplifier response at
high frequencies, we found it neces-
sary to expand the region near the
start of the step function. This was
accomplished by using square waves
in lieu of the step, and adjusting the
horizontal scale to exactly 10 micro-
seconds per box with a 10 kc. square-
wave input (precisely 10 kc., set with
an events-per-unit-time-meter). Using
the standard rise time as the time it

Fig. 8. A typical response pattern for a basic Williamson-type amplifier.
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Fig. 9. The commercial version of the “Linear Standard” amplifier comes complete
with dust cover as shown. If desired, it can be easily adapted for rack mounting.
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Fig. 10. Typical interstage and its pulse response for any RC amplifier.

takes to go from 10% to 90% response,
we can see from Fig. 11F that the
“Linear Standard” power amplifier
has a rise time of 6.6 microseconds,
which is adequate for any acoustic
waveforms that can be encountered.
Reading the flat top of the wave, we
find a transient oscillation, but of very
small magnitude and highly damped.
This rise time has been set in the de-
sign of the phase lag network (R;-
‘Cs) so that with the 36 db multiple
feedback system, stability against os-
cillation with any type of load has been
effected. Fig. 11G shows a similar
square-wave oscillogram with a wide-
ly used hi-fi amplifier. Here the rise
time is unnecessarily shorter, since it
is not required for audio fidelity, but
the increased bandwidth results in

poor stability. A close inspection of
the flat top in this figure shows a per-
sistent r.f. oscillation. Fig. 11H is an
expansion of this flat top showing the
extent and seriousness of this ringing.
The lead and speaker system capacity
of a typical high-fidelity amplifier load
was measured and found to be on the
order of .0025 xfd. and greater. Fig. 111
was obtained by loading the amplifier
with this amount of capacity in addi-
tion to its resistive load, and it can be
seen that the amplifier is close to ul-
trasonic oscillation. Under test it was
found that the actual frequency of
oscillation depended, in addition, on
circuit capacities and the output trans-
former used. Over the range of tests
tried, this oscillation frequency was
found to be anywhere from 25 kec. to

490 ke. Further tests were run to de-
termine 'the effect of this oscillation.
As shown in Fig. 11J (signal freq. here
is 1 ke. and the oscillation freq. is
485 Kke.), if the oscillation is not too
great the waveform distortion is com-
parable to that found in table model
radios at peak output. Further inves-
tigation indicated that the basic Wil-
liamson amplifier could oscillate on zero
audio signal, and then as audio signal
was injected, oscillation amplitude
would decrease on negative peaks and
finally disappeared at peak signal in-
put. This is shown in Fig. 12, where
the audio signal input was raised from
zero to maximum in four steps until
the r.f. oscillation disappeared. A pos-
sible explanation for this variable sta-
bility may lie in the fact that the out-
put tube g~ cannot be considered con-
stant at high signals, but must be con-
sidered as varying through the signal
cycle.

We have indicated that loudspeaker
systems, as used, represent loads with
substantial capacity. While at first
thought this would not seem so, in
practice we find this to be true, par-
ticularly with the remote multiple
speaker installations so commonly used.
Cable capacities run from 40 to 80
pufd./ft. and the shunt capacities per
speaker range from 50 to 150 ppfd.
With the “Linear Standard” amplifier
this is of no particular consequence
because of the excellent stability that
it provides.

It is easy to sum up the radical step
that this new amplifier provides in
high-fidelity design. For quite some
time, it has been realized that good
transient response is an essential for
high-fidelity reproduction. The ap-
proach heretofore was to extend the
amplifier bandwidth far beyond the
region of audio use, with the feeling
that an amplifier whose bandwidth is
so much greater than the audio band
must have good transient response at
the center of the band. In other
words, the center of the band repre-

(Continued on page 113)

Fig. 11. (A) Step function response of the Model MLF and (B} a Williamson amplifier. (C) Overload recovery of the Model
MLF and (D) with expanded time scale. {E) Overload recovery of a Williamson-type unit. (F) 10 kc. square-wave response
and rise time of Model MLF and (G) Williamson-type. (H) Expanded scale square-wave top Williamson-type amplifier. (I}

Square-wave ringing with capacitive load Williamson-type.
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() A Williamson-type amplifier in high-frequency oscillation.
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FHE simplest arrangement for recti-
fication of a.c. is the single-phase,

half-wave circuit. In the simple
half-wave circuit, only one-half cycle
of the input voltage is utilized for rec-
tification. The other half-cycle is
blocked by the high reverse resistance
of the rectifier. In order to maintain
current flow during the non-conducting
half cycle, an electrolytic condenser is
generally employed across the output
terminals of this circuit. This con-
denser serves to increase the available
d.c. output voltage and also results in
decreased ripple voltage. The most
popular circuit, using a selenium rec-
tifier, is shown in Fig. 1A.

While the theory of half-wave rec-
tification has received some analysis in
standard radio textbooks, such discus-
sions either treat the subject in a gen-
eral descriptive manner or Dpresent
mathematical formulas whose applica-
tion to the practical case is involved
and tedious. In such cases, the as-
sumption is made that the resistance
of the rectifier and the supply line are
negligible compared with the load re-
sistance. This is not the case under
some conditions of use and it is felt
that the following graphical presenta-
tion with simple formulas will aid the
average persons confronted with this
problem.

Some electronic engineers and tech-
nicians do not appreciate the special
consideration required in the design of
a selenium rectifier for operation in a
half-wave circuit using a condenser as
a filter. It is believed that this condi-
tion was probably brought about by
the rating system used for radio and
TV selenium rectifier stacks. These
rectifier stacks are usually referred to
as having a voltage rating of 130 volts
r.m.s. maximum. This voltage rating,
however, is predicated on the use of
the selenium rectifier with a capacitive
filter. The condenser, when charged,
imposes a higher reverse voltage on
the selenium rectifier.

It is believed that a simple analysis
of the operation of a half-wave circuit
will aid the reader. Accordingly, when
the upper terminal in Fig. 1A is posi-
tive (during the conducting half
cycle), the condenser, C, charges to
near the peak voltage. The magnitude
of this peak voltage is:

E.=1.41 (E.-Eb)
where: Er, = r.m.s. line voltage (117
volts)
E, = r.m.s. voltage drop across
resistor and rectifier

May, 1954
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J. T. CATALDO

International Rectifier Corporation

How to calculate inverse peak voltages in half-wave

rectifiers. The method described is fast and simple.

The voltage drop across the resistor
and rectifier, Ep», equals zero on open
circuit conditions. Therefore, condens-
er C will charge to the peak value of
the input voltage, or 165 volts. When
the lower terminal is positive (on the
non-conducting half-cycle), the recti-
fier has to block the full peak line
voltage. In considering the polarity of
the condenser voltage and the line
voltage, it can be seen that these two
voltages are in series with the recti-
fier. It is considered advisable to add
the peak voltages, since one voltage is
d.c. and the other is an r.m.s. voltage.
Then, for open circuit conditions, the
rectifier has to block the sum of these
two voltages, or twice the line voltage,
shown as 4 in Fig. 1B. This summa-
tion is:
B, = E¢ + E,
where: E, = total peak voltage, A
E. = condenser voltage
E, =141 X117 + 1.41 X 117
E, = 330 volts peak

The standard radio and TV selenium
rectifier stacks are rated for 380 volts
peak and, consequently, they will ade-
quately block this reverse voltage of

330 volts. An equivalent circuit dem-
onstrating this condition is given in
Fig. 1C. In this circuit, both the peak
line voltage and the no-load capacitive
voltage are replaced by batteries.

It should be noted that under load
conditions, the condenser starts to dis-
charge through the load during the
non-conducting half cycle. This con-
dition is graphically shown in Fig. 1D.
The waveform shown was duplicated
from an oscillogram taken with an In-
ternational Rectifier Type RSTS5E con-
nected in the circuit shown in Fig. 1A.
With load current flowing, a voltage
drop exists across both the resistor R
and the selenium rectifier. This voltage
drop is approximately 7 volts r.m.s,
making the voltage available after rec-
tification 110 volts r.m.s. The con-
denser will then charge to 110 x 141
or 155 volts. During the non-conduct-
ing half cycle, no voltage drop exists
across the rectifier or resistor. Conse-
quently, the magnitude of the total
peak reverse voltage can be determined
as follows:

Ep = EC’ + EP
(Continued on page 106)

Fig. 1. (A) A simple half-wave condenser input rectifier circuit. (B) Waveform

of the output voltage under open-circuit conditions.

(C) Equivalent circuit

showing peak voltages across rectifier during non-conducting half cycle. (D)
Waveform of the output voltage under load condition. See text for discussion.
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By BERT

lover (of sorts) named Joe Dolt.
Now Joe was just like any other
red-blooded American male, except
that he was one of the most deter-
mined cusses who ever lived. Joe'’s liv-
ing room was equipped with an impos-
ing model of a “Magna-Squeak Mahog-
any Monstrosity,” combination AM-
FM-TV-Phono, with triple-track, heat-
hardened aluminum screen and storm
doors. Joe was happy with this boon
companion of his, and would while
away the hours, indulging in his pas-
sion of listening to old English madri-
cals. One day he visited a friend of his
who had just acquired a high-fidelity
phonograph. This was the turning
point in Joe’s life. Never, no never,
had he heard quality like this. He was
stunned. He plied his friend with
eager questions. How long has this
been going on? Where did you get this
marvel? How much did it cost?
Armed with the answers, Joe hocked
his wife’s jewels and a couple of his
mother’s old glass eyes, and hied him-
self to the nearest audio emporium.
Joe’s unhappiness and the beginning
of his psychosis had its roots here.
The clever salesman let Joe listen to
the same outfit that his friend had,
and then casually called Joe’s atten-
tion to a complex instrument panel
that looked like it had been swiped
from a B-36. Full of mysterious flash-
ing lights and push-buttons and toggle
switches. “You see,” the salesman
glibly explained, “with these buttons
and switches you can put together any
number of different amplifiers and
speakers and pickups and you might
hear something you like better.” Well,
Joe bit for this and soon was punchy
from punching buttons. Enraptured,
he would shout, “Wow! Listen to the
highs from this tweeter!” Or, ‘Man,
you hear that triangle?” (The use of
a quegtion mark after this last state-
ment is rather superfluous, since the
triangle was sounding off like the bells
of the Xremlin.) After being led
quietly but firmly away from the
magic punch-board, Joe plunked down
his dough for a hi-fi outfit a few
notches above the one owned by his
friend, but not quite the outfit Joe
really wanted, but couldn't afford. In
a burst of feverish activity, Joe assem-
bled his pride and joy and then the
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UNCE upon a time there was a music

WHYTE

great moment came when he put the
pickup on an organ record someone
had recommended, and high-fidelity
sound filled the house and heart of Joe
Dolt! Ecstatically Joe listened, but
gradually a frown crept across his
face. Something was wrong! Joe was
puzzled, but not for long. Of course!
How stupid of him. There simply
wasn’t enough gain. Suiting words to
actions, in a few moments a stupen-
dous roar filled the house and a mighty
organ, ten times larger than life, was
born. The rafters quivered and shook,
the termites surrendered and took off,
local seismographs were oscillating
wildly. Inevitably there was hue and
alarum, and the fire engines and the
police arrived. Joe and these assorted
visitors had a real hoe-down. Joe was
adamant, he was. “Man’s home is his

castle and concert hall and that is

that.”

It wasn't too long before Joe realized
that he had made a mistake when he
bought this particular hi-fi outfit. “Just
not good enough, that’s all. It's the
intermodulation that’'s annoying the
neighbors, not the volume.” So after
spending the morning at the bank ar-
ranging a mortgage on his house, Joe
was again ensconced before the magic
punch-board, and this time he shot the
works and bought the very best hi-fi
set in existence. And bedlam reigned
in Joe Dolt’s neighborhood. The very
air thrummed and throbbed with the
mighty power of the Philharmonic,
grown gargantuan by 200 watts, “full
out!” Joe gave up his madrigals and
discovered Stravinsky. One nerve shat-
tering day he brought home a copy of
Varese’s “Ionization,” and from then
on you couldn’t -tell whether the fire
engines were coming to Joé’s house or
had taken up permanent residence
there. You would think by this time
that Joe was finally satisfied. But no.
The highs were bothering him, or
rather the lack of them. Told that he
had the most advanced tweeter the art
had yet produced, this stopped him—
for awhile. As I said before, Joe was a
very determined- cuss. He started to
study electronics and machine shop
practice. He learned all the intricacies
of music and acoustics. And he built

The opinions expressed in this column ave those of the
reviewer and do not necessarily reflect the views or opin-
ions of the editors or the publisher of this nagazine.
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tweeter after tweeter. Still nothing
satisfied him, and the nights were
made hideous with the roar of his ex-
periments. He discovered that a hu-
man being cannot hear high frequen-
cies above a top limit of 20,000 cycles,
but that dogs could hear much higher
than this. As I said, Joe was a deter-
mined cuss. He went to one of those
islands in the South Pacific populated
exclusively by wild dogs, and lived
among them for some time to accli-
mate himself to their way of life and
to learn the secret of their superior
hearing. By the time Joe left the dogs,
he had not only learned to hear like
them, but he could converse with them
as well. Joe was getting near his goal,
but he wasn’t finished yet. He went
to medical school and studied anatomy
and physiology and histology, paying
particular attention to the mechanism
of the inner ear, the auditory nerve,
the connecting ganglia, and the audio-
sensory sections of the brain. Armed
with this imposing fund of knowledge,
he began to dissect the hearing appa-
ratus of dogs, thereby calling down
the wrath of the anti-vivisectionists on
hishead. Nothing daunted, Joe plunged
ahead in his pioneer work. Finally,
Joe knew success. Some magic amal-
gam of all his vast knowledge of elec-
tronics and engineering and music
and medicine, had produced at last—
the perfect tweeter!

You wouldn’t know Joe Dolt’s neigh-
borhood these days. The sun smiles
brightly, children play in the streets
once again, all is quiet and serene.
Joe? He is as happy as a pup. You see,
he invites in a group of the local wags
(Ouch!) and records them in original
compositions of his own, such as
“Concerto for Canine Chorus.” Then
man and dog, they sit back happily

and listen to the playback over the -

perfect tweeter which they alone can
hear, and all is quiet without.

The moral of this fable is that you
can have too much of a good thing!

Equipment used this month: Picker-
ing arm and cartridge, Rek-O-Kut
T12H turntable, Fisher “Master Audio
Control,” McIntosh 30-watt amplifier,
Jensen G-610 “Triaxial” speaker in
Jensen corner folded horn enclosure.

STRAUSS, RICHARD
SALOME

Malburga Wegner, soprano; Georgine
von Milinkovic, mezzo-soprano; Laszlo
Szemere, tenor; Josef Metternich, bari-
tone; and Waldemar Kmentt, tenor ; with
Vienna Symphony Orchestra conducted
by Rudolph Moralt. Columbia SL-126,
NARTB curve, Price $11.90, two discs.

This recording came as something
of a surprise to me, since I had heard
that Dimitri Mitropoulos was to con-
duct “Salome” at the Metropolitan
next season, and I naturally assumed
that Columbia would issue a record-
ing of the event. Well, whatever the
reason, this recording is indeed wel-
come. The only other recording avail-
able is on the Oceanic label and while
it has its good moments, leaves much
to be desired. This is an altogether

(Continued on page 129)
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A new slant on a ground plane antenna that

increases efficiency on higher frequencies.

deal of interest has been centered

on the quarter-wave ground-plane
antenna. As many know, the im-
portant advantages of this type of
antenna are low-angle radiation, ease
of feeding, small space requirements,
and relatively low cost. The pur-
pose of this article is to show how it is
possible to further improve the an-
tenna by doing nothing more than go-
ing straight up a few more feet.

We will first consider the angle of
radiation. Most transmissions on 20
meters take place at angles between
6 and 17 degrees, 15 meters between
4 and 14 degrees, and 10 meters at an-
gles below 10 degrees. Anything above
these angles is useful only for short
skip contacts. How many of you have
had difficulty working those DX sta-
tions but find that you have obtained
excellent reports during short skip ses-
sions ? The reason is that the antenna
is radiating a good portion of the
power at the higher angles. The quar-
ter-wave vertical antenna radiation
pattern follows quite closely a cosine
curve from the horizon and concen-
trates much of the energy at the low
angles; however, at angles over 20 de-
grees there is still a great deal of en-
ergy radiated that is of little value.
The antenna to be described is non-
directional and tends to concentrate
practically all of the radiation below
20 degrees. The vertical plane pattern
is quite similar to that of a well de-
signed rhombic. As the height of a
quarter-wave antenna is increased, the
energy radiated becomes more concen-
trated at the lower angles. This con-
tinues with increased height to %
wavelength (.625)\), as may be seen in
Fig. 2. If the length is further in-
creased, some of the energy in the low
angle lobe begins to form in a lobe at
a much higher angle, and power at the
desired angle is lost. With the 3% wave
radiator a small high-angle lobe is
present, however it is a relatively
small portion of the total radiated en-
ergy. Information taken from the
“FCC Standards of Good Engineering
Practice” indicates that maximum
radiation along the horizontal takes
place with a % wave radiator.

Let us now consider feeding the %
wave radiator. The quarter-wave ver-
tical antenna may be fed directly with
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DURING the past few years a great

Fig. 1. The six-foot parabolic re-
flector, mounted on the side of the
building. is used to illuminate an
antenna under measurement. A
% wave vertical is mounted in
center of ground plane.
The complete assembly
is rotated from inside
the building where pat-
tern is recorded, The
antenna laboratory is
located on top of Mt
Lee in Hollywood, 1900
feet above sea level
from which level it is
possible to make radia-
tion measurements with
minimum  disturbance
due to surrounding ter-
rain or structures. See
text for discussion of
the results obtained
during antenna tests.

52-ohm coax because it has a base re-
sistance of 40 to 50 ohms and a fairly
low reactance. Measurements made on
several such quarter-wave antennas
indicate that they can be fed directly
and will maintain a standing wave
ratio on 52-ohm coax of about 1.5. As
the height is increased the base re-
sistance of the antenna increases to a
point around .42 wavelength where it
reaches a maximum and then de-
creases with a further increase in
height. At a height of % wavelength
the base resistance is again near 52
ohms, which makes it simple to feed.
The resistance and reactance curves
shown in Fig. 3 indicate the impedance
for various heights of radiators and
points of actual measurement.

The % wave antenna on 20 meters
is approximately 44 feet and measure-
ments were taken on either side of this
value. It was found that the base im-
pedance is slightly higher than indi-
cated in various texts possibly because
of a difference in base capacities or
antenna cross-section dimensions. The
height was increased to 47 feet where
the resistive component is 50 ohms,
making this a desirable height. The
measured reactance is low at this
height (60 ohms capacitive) which can
be tuned out by a small series coil as
indicated in Fig. 6. If the coil is not
used the system will still work favor-

www americanradiohistorv com

ably as the measured standing wave
ratio is only 1.5 to 1. By using the
little coil, in series with the coax feed-
ing the base of the antenna, the v.s.w.r.
was reduced to approximately 1.05
to 1.

When working an antenna against
ground, the ground system is very im-
portant. Broadcast stations are re-
quired to install a ground system of at
least 120 radials %% wavelength or
greater. The main reason is to provide
maximum radiation at the ground
level. Without the extensive ground
system much of the energy radiated at
the extremely low angles is lost in ab-
sorption. In this case low angles are
meant to represent those below 5 de-
grees. While we as hams are not par-
ticularly interested in such low radia-
tion angles, yet it is necessary to work
the antenna system against ground,
and the better the ground system the
less energy will be lost. At our former
home in Tempe, Arizona, I installed a
ground system in the back yard before
the grass was sown. It consisted of 120
radials 35 feet long, using #16 gal-
vanized iron wire.

The wires were buried 1 to 2 inches.
This task wore out two hoes and the
neighbors’ curiosity. The coax line was
buried at the same time making a neat
installation with only the vertical an-
tenna and mount showing above the
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Fig, 2, Vertical radiation patterns for
different heights of vertical antennas.
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ground. Two sets of guy wires were
used. I would like to mention that I
have found it desirable to use two egg
insulators at the point where each guy
is attached to the tower as well as
breaking up the guys every tenth
wavelength with another egg insula-
tor. 'This gives assurance the guys are
not connected to the tower electrically
which would detune the system. The
ground system used with my present
antenna consists of 16 radials ranging
from 25 to 45 feet running out in all
directions from the base of the tower.
One may plant as many as the wife
will permit; however, make certain to
use at least 4 radials.

Information available in various
texts verifies the fact that added low
angle radiation is obtained with the
% wave radiator; however it was de-
sired to construct a miniature % wave
radiator as well as a quarter-wave
vertical antenna system and actually

make radiation measurements. If the
frequency Iis increased to 1000 mec.
the radiators become 7.4 and 2.96
inches respectively, making them easy
to mount and rotate so that a radia-
tion pattern may be obtained. The two
antennas (individually) were origi-
nally mounted in a ground-plane which
consisted of sheet iron approximately
a yard square. The whole assembly
was then rotated and patterns taken
to determine the directivity of the an-
tennas in the vertical plane. Due to
the small size of the ground-plane the
results did not resemble the desired
patterns. The major lobes were forced
up away from the ground-plane and
minor lobes developed off the back.
The data we are interested in is
based on an infinite ground-plane. It
was, however, possible to use this same
ground-plane to make patterns of
horizontal antennas (mounted paral-
lel to the ground-plane) because the

voltage vector cannot be supported on
the ground-plane and the radiation is
driven up away from the ground, as
indicated by the patterns shown in
Figs. 7C and 7D for horizontal an-
tenna mounted a quarter wavelength
and a half wavelength above ground
respectively. The final patterns for the
% and 1% wave vertical antennas,
shown in Figs. TA and 7B, were tak-
en by using duplicate elements work-
ing against one another instead of
against the ground-plane, that is, a
complete dipole was used (see Fig. 5)
so that the pattern would not be de-
pendent upon a ground-plane of finite
size, The image antenna in this case is
not a mere image but the real thing
and radiates equally well, thus dupli-
cating the pattern of the top half of
the antenna below the imaginary hori-
zon. The results are identical to the
published patterns of broadcast engi-
neering firms, except of course in
duplicate.

It would be interesting to make a
study of the effects of the size of a
ground-plane with respect to the an-
tenna height and also the effect of
tapering the ground-plane wires to
form different sizes of conic ground-
planes as are used by many hams. All
of. these features affect the angle of
radiation, and of course the height of
the system above the actual ground
will also make some difference. In the
case of 10 and 15 meters, due to the
small height, it might be desirable to
place the antenna in a ground-plane
located above ground (depending on
the individual circumstances) so that
the antenna system will be in the
clear.

Now we get down to the facts of how
much improvement can be expected.
The relative merits of the two anten-
nas may be compared by comparing
their field intensities at the desired
radiation angles. This information is
available in the F'CC publication men-
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Fig. 5.

tioned previously. Based on 1 kilowatt
input to each antenna, the quarter-
wave element produces a field of ap-
proximately 195 millivolts per meter
at one mile, while the % wave radiator
under the same conditions provides
about 275 millivolts per meter. (See
Fig. 4.) This is the field produced at

Fig. 7.

Photo shows the antenna which was used to make the
pattern measurements shown in Fig. 7A. This unit has an ele-
ment length of s wavelength on either side of the feedpoint.

Vertical plane radiation patterns.

zero degrees. The difference in the two
fields is reduced as the angle is in-
creased, as can be seen by the patterns
in Figs. TA and 7B. They become equal
in magnitude at about 20 degrees but,
as mentioned earlier, long distance
communications on 20 meters takes
place at an average angle of 12 de-

(A) Pattern measured with antenna shown in Fig. 5.
as shown in Fig. 5, except element length reduced to ¥4 wavelength on either side of the feedpoint.

dipole antenna mounted Y4 wavelength above ground, and (D) mounted Y2 wavelength above ground.
son of V4 and % wave vertical antenna patterns.

Fig. 6. Antenna base and mount used to support the 20-meter.
47-foot vertical antenna. Bonding strap is used to insure good
electrical connection between components. Note grounded coax.

grees, 9 degrees on 15 meters, and
about 5 degrees on 10 meters.

Based on the field strengths just
given, we get a power gain of
(275/195)2 = 2.0 (power gain is pro-
portional to the square of the voltage
ratio). However, because the antenna

(Continued on page 155)

(B) Same antenna
(C) Horizontal
(E) Compari-

Pattern details and measuring techniques are discussed in text.
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RANSISTOR

AMPLIFIER

TUBE SLIDES BAGK AND FORWAR

IN HOLE IN FRONT PANEL

f L LIGHT COMES FROM | =
END OF TUBE

LS
MOUNTING ¢

BRACKET [
For Ru3ic J |

The transmitter. The extra 12AX7
tube is a preamplifier added
to handle low-level pickup.

A simple system which can provide communications over a
distance of 30 feet and more. A phototransistor is used.

g&» NE of the newer developments in
the transistor field is the photo-
e transistor, 1, 2, 3, ¢ g small, rugged,
sensitive semiconductor photocell with
built-in transistor amplifier. Many de-
vices can be built using this unit; one
of the more interesting ones is a light-
beam audio communications system.
The unit built by the authors used a
glow modulator light source at the
transmitter. The receiver had a photo-
transistor with a transistor amplifier,
and operated from a 3-volt dry-cell. Ex-
cellent transmission was obtained
along a 30-foot hall using ordinary con-
densing lenses for the optics. Methods
of improving this performance will be
discussed later in the article.

Principle of Operation

The light-beam communicator works
as follows:

The brightness of a lamp is varied
by the audio signal. Light from this
lamp is beamed to the receiver. A
phototransistor in the receiver draws
a current proportional to the bright-
ness of the lamp; the current wave-
form is then a replica of the original
audio signal. This current is amplified
and applied to an earphone which
makes the signal audible.
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The system is similar to ordinary
AM broadcasting, except that light
waves are used instead of radio waves.
Since light has a much shorter wave:
length than radio waves, it can be
beamed much more easily. Beam-
widths of only a few degrees can easily
be obtained; this means that most of
the transmitted power is directed to-
wards the receiver instead of being
radiated in all directions. This gives
power efficiency in point-to-point com-
munication, and also helps keep the
transmission secret, since only those in
the direct path of the beam can detect
the transmission. -

Receiver

The heart of the receiver is the pho-
totransistor, a transistor which is light-
sensitive. Typical characteristic curves
are given in Fig. 6; it can be seen that
this unit is similar to a triode vacuum
tube with a plate resistance of about
20,000 ohms and a transconductance
of about 1 milliampere per millilumen
of light. (The input signal here is light,
instead of grid voltage as in a vacuum
tube.)

The phototransistor current is am-
plified by a transistor amplifier, the
output of which goes to an earphone.
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The schematic diagram is shown in
Fig. 5.

Resistance-capacitance coupling is
shown in Fig. 5 because it is usually
simpler and cheaper for the experi-
menter. However, if the proper audic
transformers are available, higher
gain can be obtained by matching the
output impedance of the phototransis
tor to the input impedance of the tran-
sistor amplifier, and by matching the

output impedance of the transistor
amplifier to the earphone. The head-
phones can be placed directly in

the phototransistor circuit without an
amplifier. Satisfactory operation can
be obtained this way over a distance
of about 20 feet.

If a transistor amplifier is used satis-
factory operation can be obtained at
100 feet.

A schematic for a transtormer-cou-
pled amplifier is given in Fig. 1. The
transformer impedances are not criti-
cal; about 20,000 ohms primary to 50
ohms secondary should be good for 7.
and 7. should match the earphone
(usually about 1000 ohms) to about
500,000 ohms. If the transformers have
tapped windings, the experimenter can
choose the taps which give the best
match for his particular transistors.

The reader should be warned that
some transistors may not work well in
the grounded-emitter circuit of Fig.
5; the authors found that three of their
four transistors would work satisfac-
torily in this circuit. All transistors
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should be satisfactory in the grounded-
base circuit of Fig. 1.

Light Source

Previous experimenterss have used
battery-operated lanterns as light
sources. The lamp brightness is modu-
lated by a transformer-coupled power
amplifier in series with the lantern
battery, as shown in Fig. 2. The voice-
coil winding in series with the battery
alternately bucks and aids the bat-
tery on alternate half-cycles of a.c.
voltage.

Other cxperimenters have used elec-
tromechanical shutters to modulate the
output of a constant-intensity light
source.

The light source used in the authors’
cquipment was a Sylvania R1131C glow
modulator tube. The R1131C is a gas-
tube similar toe the familiar VR types
except that the glow is much brighter,
and is confined to a small area, about
0.1 inch in diameter. A small source of
light is required to collimate the light
into a narrow beam; the glow modula-
tor tube is ideally suited to this pur-
pose. In addition, the light output is
very nearly linear with current, giving
linear modulation. A circuit using this
tube is shown in Fig. 4. One volt peak-
to-pcak audio input gives maximum
modulation.

Optics

The optics of the unit are shown in
Fig. 3. The glow modulator tube is
placed at the focus of the transmitter
lens (a 50-cent condensing lens is satis-
factory), giving a narrow focused beam.
The phototransistor is placed at the
focus of a receiver lens similar to the
transmitier lens. When the two units
are carefully aimed at each other, the
system is ready to operate. The neces-
sity for careful aiming is a result of the
directional efficiency of the transmit-
ter and the high angular sensitivity of
the receiver. The transmitted energy
is channeclled into a beam only a few
degrees wide, while the receiver ac-
cepts signals only from within a cone
a few degrees wide. Thus ambient light
or interfering signals are rejected by
the receiver unless they come almost
exactly from the direction of the trans-
mitter. Therefore the system works
perfectly well in bright sunshine.

The reader should remember that the
optics work as described only if the
light source and the phototransistor are
each placed accurately at the focal
points of their respective lenses. The
transmitter focus can be set by pro-
jecting the becam onto a screen or wall
about 20 feet away, and adjusting the
lens for the smallest spot on the screen.
The focus at the receiver can be
checked visually by focusing the image
of a bright light onto the germanium
bar of the phototransistor. This bar is
about ¥4 inch below the surface of the
transparent plastic of the phototransis-
tor.

Possible Improvements

The maximum distance over which
the system can communicate is set by
the signal-to-noise ratio of the receiver.
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The internal noise of transistors de-
creases inversely with frequency. Thus
at 16 kc., the noise power would be
about 14 of that at 800 cps, which is
roughly the center of the speech band.
If the audio signal were modulated on
a carrier of about 16 kc., and if the
transistor amplifier were tuned to 16
ke. and followed by a detector, then
the signal-to-noise ratio should be im-
proved by about 20 times. The separa-
tion between transmitter and receiver
could then be increased about four
times without increasing transmitter
power, still maintaining the same sig-
nal-to-noise ratio. The glow modulator
tube works up to about 16 kec.

In addition, if the diameter of the
receiver lens were doubled or tripled,
the distance could also be doubled or
tripled, because of the more efficient
light collection at the receiver.

Special Components

The phototransistor used in the re-
ceiver was an X-25, manufactured by
Transistor Products, Inc., Boston 35,
Mass. The transistor amplifier was a
p-n-p junction type available from

CK722, or 2N34). The lenses were 2-
inch diameter, 2.75-inch focal length
condensing lenses available on the sur-
plus market for about 50 cents each.
The glow modulator was a Sylvania
R1131C.

This light-beam device gives reliable
communication in a small, low-power
package. It is useful if directional
wireless communication is desired with-
out radio transmission. It also makes
an instructive project for the experi-
menter interested in transistor circuits.

The authors wish to thank Mr. G. B.
Tiffany for constructing the transmit-
ter.
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AN EQUALIZER FOR FM PICKUPS

By
JAMES A. MITCHELL

A simple and versatile
equalizing circuit which
provides correct record
compensation for all makes

of capacitance FM pickups.

cartridge which has beeh growing

in popularity among hi-fi fans is the
Weathers FM pickup. The electrical
properties of this type of pickup
make possible a new equalizing circuit
which has many advantages over the
circuits generally used in preamps de-
signed for magnetic cartridges. The
principles and practical construction of
such an equalizer will be described.

First let us consider how the FM
pickup generates a voltage in compari-
son with the magnetic type pickups.
All of the magnetic cartridges create a
voltage in a coil by changing the mag-
netic flux through it. The magnetic
field is varied through the coil by the
movement of the stylus in any of sev-
eral arrangements. Since the voltage
in the coil is determined by the rate
of change of the magnetic flux, the
voltage is proportional to the rate of
movement of the stylus. This system

ANEW TYPE of phonograph pickup

Over-all view of the
FM cartridge oscillator and
the constant-amplitude equalizer.

produces a frequency response which
is referred to as constant velocity. In
the FM capacitance pickup the move-

‘ment of the stylus creates a change in

capacitance between the stylus and a
nearby plate. This capacitance is part
of the circuit of a radio-frequency os-
cillator. As the capacitance changes
so does the frequency of oscillation.
This frequency-modulated signal is
converted to an audio frequency by a
simple detector. Since the capacitance
of the stylus and plate is a function of
the distance between them, the voltage
produced in the detector is propor-
tional to the distance or amplitude of
the stylus movement. The frequency
response of this system is termed con-
stant amplitude.

Constant amplitude response differs
from constant velocity response in that
it has greater output as the frequency
is decreased and conversely lower rela-
tive output as the frequency is in-

Fig. 1. Required equalization curves for a constant-amplitude pickup to
provide flat response for various recording methods. See text for details.
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creased. There is no fundamental ad-
vantage to either system of response if
the preamplifier correctly equalizes the

response curve. Actually records are
made with a recording curve which is
a composite of constant amplitude and
constant velocity recording methods.
Variations in the recording curves
make an adjustable equalizer desirable.

Almost all existing preamplifiers
with adjustable controls have been de-
signed for magnetic pickups. If it is
desired to use an FM pickup with these
preamplifiers the response of the FM
pickup must be changed to constant
velocity before feeding it into the unit.
This is easily done by inserting a small
condenser, 50 or 100 gufd., between the
oscillator output and the preamplifier
input. Weathers and most preamp
manufacturers show how to do this.
However certain inherent advantages
of the FM pickup are not fully util-
ized with this method. First, the FM
oscillator has an output of about 3500
mv. which, since it has a constant amp-
litude response, is also the approximate
output of the very low frequencies.
This should be compared with mag-
netics which have an output of 15 to
60 mv. at 1000 cycles but only 1 to 5
mv. at the very low frequencies. This
makes it possible to obtain an excellent
signal-to-noise and hum ratio with the
FM pickup. When a condenser is used
to convert the response to constant
velocity the bass frequencies are re-
duced to about the same level as the
magnetics and the usual elaborate pre-
cautions to minimize hum and nhoise
are required in the preamp. Second, it
is difficult to design a magnetic-type
preamp with the full 6 db-per-octave
bass boost. With constant amplitude
response available directly from the
FM pickup, there is no need to boost
the bass at all. So why convert it to
constant velocity and then have to
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boost the bass back to constant ampli-
tude.

Fig. 1 shows the response curves a
preamp should have to provide the
proper equalization for a constant am-
plitude pickup such as the FM type.
Fig. 2 shows, for comparison, the same
equalization curves as they are re-
quired in a preamp for magnetic pick-
ups with constant velocity response.
Note that actually less correction is
required for the most used recording
methods with the constant amplitude
pickup. Also that while the usual con-
stant velocity preamp boosts the bass
and cuts the treble, the constant am-
plitude preamp cuts the bass slightly
and boosts the highs. With modern
high-frequency pre-emphasized record-
ings little additional boost in the pre-
amp is necessary.

The fundamental RC circuit to pro-
duce the equalization needed in the
constant amplitude preamp is shown in
Fig. 3. C, is a small condenser which,
in conjunction with R; provides the
high-frequency boost. R, is a resistor
which bypasses C; at the low {requen-
cies and controls the turnover to con-
stant amplitude response in the bass.
R. is a resistor which, depending on its
value, limits the high-frequency boost
and allows a variable high-frequency
control. C:is a larger condenser which,
if present, restricts the very low fre-
quencies to provide the low bass atten-
uation required for LP and RCA
“Orthophonic” recording curves.

One interesting feature of this cir-
cuit in comparison with ordinary pre-
amps is that the elements which are to
be varied to control the bass turnover
and the high-frequency pre-emphasis

arc the two resistors R, and R.. In-

nearly all magnetic preamps it is the
condensers which must be varied. This
requires a switching arrangement with
many components. With this constant-
amplitude equalizer two variable re-
sistors can provide all the turnover and
treble control necessary. A switch cut-
ting in C. can modify the low bass for
the LP pre-emphasis.

Fig. 4 shows a practical set of values
for this equalizing circuit. This net-
work can be uscd either directly con-
nected to the FM detector and before
the first amplification stage or it may
be used following a triode amplification
stage. It provides nearly exact equali-
zation for all the standard recording
curves. Fig. 6 shows curves actually
obtained at the various settings of the
controls. Remember that since the
controls arc continuous any intermedi-
ate high-frequency pre-emphasis cor-
rection or bass turnover can be ob-
tained. The only equalization setting
which is somewhat short of theoretical
is when R; is set at zero resistance for
the flat constant-velocity curve. The

circuit shown is 1.3 db below theoreti-.

cal at 10,000 cycles and 3.5 db below
20,000 cycles. Since this curve is used
only for playing frequency test records
or old 78’s with no highs anyway this
is of little practical consequence. Halv-
ing all of the condenser values and
doubling the size of all the resistors
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Required equalization curves for the conventional constant-vel.

ocity (magnetic) pickups. Compare this curve with that shown in Fig. 1.

in the circuit (except R. which should
not be changed) will make the flat posi-
tion correct to within 1.3 db at 20,000
cycles but will double the voltage loss
in the equalizer. Since the equalization
is nearly exact on all the lower settings
of the high-frequency control the
values given were preferred.

The size of variable resistor R. and
fixed resistor R, have been selected
to provide a variable bass turnover of
from 280 to 1000 cycles, with a com-
plete swing of the control knob. The
value of variable resistor R; will pro-
vide a correction for records made with
no high-frequency pre-emphasis to
those made with 20 db pre-emphasis at
10,000 cycles. Switch 8: has three po-
sitions for exact adjustment of low
bass pre-emphasis. Position 1, with no
condenser, is flat for all constant-am-
plitude turnovers. Position 2 provides
the correct NARTB and RCA “Ortho-
phonic” bass. The bass turnover should
be set for 500 cycles on these records.
Position 3 matches the LP recording

A i [4
I\
«—
cll/ e X
N I\ R3 3 out
2
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Fig. 3. The fundamental RC circuit
for constant-amplitude equalization.

curve with the turnover also set at 500
cycles.

This equalizing circuit has a loss of
24 db at 1000 cycles. The equalized
output is about 30 mv. at all frequen-
cies if the circuit is connected directly
to the oscillator. This is still about 20
db above the signal level of magnetic ~
pickups in the 30 to 60 cycle range.
Hum pickup in the amplification stage
following the equalizer is, therefore, 20
db less than when the same tube is used
as a magnetic-type equalizer. Fig. 4B

(Continued on page 83)

Fig. 4. (A) Circuit of adjustable equalizer and (B) the voltage amplifier circuit,
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number of times that television

service technicians have carefully
aligned the video i.f. stages of a TV
receiver, carefully checked the re-
sponse of the video amplifier, and
then, when trying out the receiver on
a station, found that a poor quality
picture was obtained. In some cases
the “aligned” receiver has severe phase
shift and smearing, or its sensitivity is
greatly reduced, or it has become un-
stable, the i.f. stages regenerating and
breaking into oscillation at almost any
moment.

Some service technicians have had
such a situation happen to them often
enough that they have lost faith in the
sweep generator - marker - oscilloscope
method of alignment. In almost every
case, however, the difficulty lies not
with the method, or even its technique
of application, but rather, with the
equipment used. Most often, the sweep
generator is found to be at fault, and
these faults can generally be resolved
into two general types of improper op-
eration—a nonlinear sweep, or an out-
put that is not flat over the swept
range.

As an experiment, the author checked
the operation of a number of commer-
cially built sweep generators. The se-
lection of instruments was made at
random, and no effort was made to
test several instruments of each model
to arrive at an average. However, the
results of even a limited test of this
type are interesting. Of the approxi-
mately six instruments checked, only
one, a laboratory-type instrument cost-
ing over four hundred dollars, was
found to have a really linear sweep,
adequate sweep width, and a flat
(within 10% over the swept range)
output.

This does not mean that the other
instruments were unusable, that their
design or manufacture were lacking,
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lT WOULD be difficult to estimate the

or that they were defective. It is diffi-
cult to design and manufacture a wide-
band sweep generator to sell at a low
or moderate price, which will also
have all the necessary and desirable
features important to the busy service
technician, together with a perfectly
linear sweep, flat output, high output,
adequate frequency coverage, and
sweep width. All of the instruments
tested were satisfactory for TV align-
ment, provided their characteristics
were known and taken into account in
the alignment procedure. The author
worked out an extremely simple and
easy-to-apply technique for checking
the operation of the sweep generator
at the frequency at which it was be-
ing used.

Effects of Nonlinear Sweep

A typical “ideal” TV if. response
curve is shown in Fig. 1A. The grad-
ual slope may appear on either the
left-hand or the right-hand side of the
response curve, depending on the sweep
generator and oscilloscope used.

Suppose, now, that the sweep gen-
erator used for aligning the receiver
has a nonlinear sweep. Even with
such a condition present, it may still
be possible to adjust the i.f. stages un-
til the response curve shown in Fig.
1A appears on the screen of the CRO.
The true response curve will be con-
siderably different, however.

If the sweep generator was non-
linear such that the left-hand half of
the sweep was expanded compared to
the right-hand portion, alignment for
the pattern shown in Fig. 1A would
result in a true response curve with
the general shape shown in Fig. 1B.
If, on the other hand, the right-hand
portion of the sweep were compressed
compared to the left-hand half, align-
ment for the response of Fig. 1A would
result in the true response shown in
Fig. 1C.
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By LOUIS E. GARNER, JR.

If you've been having trouble with your TV alignments,

check your sweep generator as described in this article.

Other conditions of nonlinear sweep
would result in other unsatisfactory
response curves.

Although, with some receivers, it
may still be possible to obtain a pass-
able picture with response curves sim-
ilar to those shown in Figs. 1B and 1C,
far from optimum results would be ob-
tained. In critical sets, it might be
found impossible to obtain even a sat-
isfactory picture.

Effects of Yarying Output

A flat output over the swept fre-
quency range is, in most cases, just as
important (if not more important) as
a linear sweep. The effect of a vary-
ing sweep generator output on the
video i.f. response curve can be seen
by referring again to Figs. 14, 1D, and
1E.

If the output of the swecp generator
dropped over the right-hand portion of
the sweep, but the i.f. stages were ad-
justed to give the desired pattern (Fig.
1A), the true response curve would
appear as in Fig. 1D. With a drop in
signal output over the left-hand por-
tion of the sweep, the true response
curve would appear as in Fig. 1E when
the i.f. stages were adjusted for the
pattern in Fig. 1A. In both cases, the
pattern for which the adjustments are
made is far different from that actual-
ly obtained.

With a response similar to that
shown in Fig. 1D, the receiver may
appear to lack sensitivity (poor con-
trast), there might be an excessive
amount of grain present, and sound
bars might appear in the image. With
a response similar to that shown in
Fig. 1E, the picture may lack defini-
tion. In addition, with some sets there
might be a definite tendency towards
oscillation in the i.f. stages.

Checking the Sweep Generator
The only equipment needed for the
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checking procedure is that normally
used in alignment. The interconnec-
tions of the equipment are identical to
those used for alignment (see Fig. 2).
The TV receiver (or FM or AM re-
ceiver if another type sweep is being
checked) should be in good working
condition. For the purpose of the check
procedure, it is unimportant whether
the receiver is perfectly aligned, how-
ever.

Although our discussion has been
primarily concerned with TV receivers
and sweep generators, the technique
described may be used with any sweep
used for alignment purposes.

Adjust the sweep generator for max-
imum sweep width. Next, adjust the
receiver, oscilloscope, and sweep cen-
ter frequency until a centered re-
sponse curve appears on the screen of
the CRO. (See Fig. 3A.) The exact
shape and size of the response curve
are unimportant; it is the change
which occurs in the shape and ampli-
tude of the response curve as the
sweep generator is adjusted that indi-
cates its condition.

Shift the center frequency of the
sweep generator first in one direction,
then in the other. This will cause the
response curve to shift across the
screen of the CRO as shown in posi-
tions “1,” “2,” and “3” (Fig. 3A). If
the sweep is linear, and varies as does
the horizontal sweep signal supplied to
the CRO (assuming a linear horizontal
amplifier in the CRO), and if the out-
put of the generator is flat over the
swept range, then the shape and am-
plitude of the response curve will re-
main constant as it moves across the
screen.

Should ihe sweep be nonlinear, the
slope ol the sides of the response curve
will change, as will the bandwidth.
See Fig. 3B. In this case the sweep
is more rapid on the left-hand side,
resulting in a squeezed response curve
(curve “2”). An expanded response
(curve “3”) results when the frequen-
cy deviation decreases.

If the output of the sweep generator
varies, the amplitude of the response
curve will change as the center fre-
quency is shifted. In Fig. 3C is illus-
trated the variation in amplitude that
may occur if the output of the sweep
gencrator is grecater on the left-hand
side and less on the right-hand side
than in the middle. The relative
changes in amplitude may be noted by
using the graph scale of the CRO. A
good sweep generator will not have an
amplitude variation exceeding 5%
(plus or minus) over its swept range.

Of course, some variation in output
amplitude is to be expected because
of the change in L/C ratio of the fixed
oscillator for various center frequen-
cies. The experienced technician will
know when this is excessive.

To determine the relative frequency
variation where the sweep is nonlinear,
use the marker generator. First, re-
adjust the center frequency of the
swecep until the response curve is again
centered on the CRO.

When the marker generator is tuned
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Fig. 1. (A), Ideal TV if. response curve: (B} and (C). faulty circuit response
due to nonlinear sweep generator; (D) and (E), actual response of a circuit which
is aligned for a flat curve using a generator whose output varies over its range.

to the center frequency of the sweep,
the marker should fall in the center
of the sweep and the response curve
(see Fig. 3D). If the indicated sweep
width is 10 mec., adjusting the marker
to 5 mec. on either side of the center
frequency will cause the marker to
move first to one end of the pattern,
then to the other. Noting the move-
ment of the marker on the pattern
with equal variations in frequency per-
mits an estimate of relative sweep
linearity.

In some cases it may be found that
the center frequency of the sweep is
not exactly as indicated. This results
from the difficulty of keeping a sweep
generator on calibration. However,
this is unimportant as long as the
sweep is linear and the output flat.
The marker should always be used for
positive frequency identification, and
for “spotting” the video and audio i.f.
carriers.

Corrective Steps

While the technique just described
permits checking the sweep generator
output over only a comparatively nar-
row range, it may be used whenever
the generator is connected to a receiver
and scope. With the eguipment set
up for alignment, checking the sweep
generator before starting the align-
ment procedure takes only a minute
or so.

If the sweep output does not vary
more than 10% maximum over the

TV
RECEIVER

SWEEP &
GENERATOR

MARKER
JGENERATOR

of o of
R 35 o

Fig. 2. Test equipment setup for check-
ing the condition of a sweep generator.

swept range (or plus or minus 5%),
and the linearity is not excessively
bad, the alignment of the receiver may
be carried out exactly as recommended
by the receiver manufacturer.

If it is found that any nonlinearity
occurs at the extreme limits of sweep
(or if the output drops appreciably
only at the limits), then reducing the
sweep width to the minimum absolute-
ly required for the alignment proce-
dure will often permit normal response
curves to be obtained. In general, the
smaller the sweep width used, the
more linear the sweep, and the flatter
the output.

Should the test technique indicate a
variation in linearity only at one ex-
treme (or a similar change in output),
then normal alignment may be car-
ried out in many cases by shifting the
center frequency of the sweep gen-
erator in the opposite direction.

(Continued on page 156)

Fig. 3. Possible results from checking a sweep
gznerator using the setup in Fig. 2. If the gen-
erator’'s sweep is linear, shifting the center
frequency will produce the same response
curve at different scope positions as in (A). I
the curves are not the scmz2, as in (B), the
sweep is not linear. If the output is not flat, the
curves will not be the same height, as in (C).
(D) Uzicg ¢ variadle mzr.er .0 test linearity.

(C)

()
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1954 TV RECEIVER SPECIFICATIONS

Continuation of the list of mechanical and electrical specifications on new
TV sets for service technicians. See next issue for additional listings.

MFR. |CHASSIS TUBES IDEO LF. | H.v.s UHT. | powER [SEanl
TUNER| LF.! | VIDEO? | AUDIO SWEEP3 p.s. | crT Q. MC.)| (V) | vision | (WATTS)| TurES
120180-D |6BQ7 or|6CB6 |6ALS 6AU6  |12AUT7, 6SN7  |5U4 |ITLP4A  45.15 145 11 190 6
6BKT or/6CB6 |6CB6 6AU6  |6BQ6, 6W6 1X2A
6BZI |6CB6 6ALS  |6SN7, 12AUT  |6W4
636 BAVE  |12AU7 5U4
6V6
120196-B |6BQY or/6CB6 |6ALS V6 12AX7%, 12RU7 |5U4  |21MP4 |  45.75 155 | Strips 180
120182-D |6BK7 or/6CB6 |6CES 12AX7* |6SN7, 6BQ6 sus [17LP4A| 4575 155 | Strips 180 3
120206-D |6BZI  |6CB6 6ALS  |6W6 " lixen |21vpe 45.75 15.5 | Strips 180
120195-D |66 6AUB 6AX4 |ITLP4A| 45.715 | 15.5 11 180
120197-B (696 6CB6 21MP4 |  45.75 15.5 11 180
120197-D 21YP4 45.75 15.5 11 180
120185-D |6BOT or|6CB6 |6ALS 6AU6  |12AUT7, 6SN7  |5U4  |21MP4|  45.5 15.5 | Strips 190 6
% 120192-F |6BK7 or|6CB6 |6CB6 6ALS  |6BQ6, 6W6 1B3  |21MP4| 455 155 | Strips 190 9
@ 120190-D 6BZT  6CE6 6AVE  |12AU7, 12AU7  |6W4 [17LP4A|  45.5 14.5 | Strips 190 3
%J 120192-B (636 Ve 8SN7 5U4  |21YP4 455 15 Strips 190 3
B 120192-D 6AUB 21MPs| 455 15 Strips 190 3
120209-F |6BQ7 or|6CB6 |6ALS 6AU6  |12AU7, 128U7  |5U4  |21YP4 45.75 15.5 11 190
6BKT or/6CB6 |6CES 6AU6  |12AU7, 6SN7  |5U4
6Bz7  |6CB6 6ALS  [6SN7, 6BQ6 1B3
BAF4 ' 6AVE  |6WS swa
636 6V6
120211-D |6BQ7 or/6CB6 [6ALS V6 12AX7%, 12AU7 |5U4  |21YP4 45.75 15.5 11 180
120211-F |6BK7 or/6CB6 |6CB6 6ALS  |6SN7, 6BQ6 1B3  |21YP4 45.75 15.5 11 180
6BZI |6CB6 12AXT* |6W6 BAX4
536 6AUB 5U4
636 6CB6
A1300D |6BZ7 or| 6CB6 |12BY7  |6AU6  |6SN7, 12BH7  |1B3 |17HP4 45.75 16 180 | 5 10
C1300D |6BKZA |6CB6 6ALS  |6ALS, 6SNZ 6AX4 |17HP4 45.75 16 180 5, 10
EI300D |66 or |6CES 8C4 6BQ6 21AP4 45.75 16 180 5, 10
" 6x8 sW6
& |BlaoD [6Bz7 [6CBE |12BYI 6AUG  (6SNT, 12BHT  |1B3 | 17THP4 45.75 16 11 190 5, 10
E'  |D1300D |6s6 or |6CES , 6ALS  |6ALS, 6SN7 6AX4 |17HP4 |  45.15 16 11 190 5, 10
X IFisoop leXs  6CBe 6C4 6BQ6 21AP4 45.75 16 1 190 5, 10
o 6W6 |
= |laop |6Bz7 |6CB6 |12BYZ  |6AU6  |6BES6, 6SN7 5U4C |21ZPeA|  45.75 17 11 285 | 5, 10, 12
% |Bléoop less  |ecEe |6AUs  |eaus  les4, 6AQT SU4G |21ZPeA|  45.75 17 285 | 5, 10, 12
6CB6 6ALS  |6SN7, 6BQ6 1B3
6CB6 6AVE sWa
6AQS5

1. Video i.f. tubes only. 2. Includes detector and a.g.c. 3. Includes sync section and a.f.c. 4. CRT 2nd anode voltage. 5. Removable
safety glass. 8. Liocal-fringe a.g.c. adjustment. 7. High-fidelity sound. 8. Aluminized picture tube. 9, TV-radio-phono combina-
tion. 10. Built-in antenna. 11. 82-channel tuner. 12. Adjustable dial light. *Part of tube is used in another section.
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URING the past few years audio
D equipment and test methods have

been developed which allow any
owner of a high-fidelity sound system
to obtain excellent performance at
moderaie cost. To insure that the
sound reproducing equipment is per-
forming at the highest level of quality
of which it is capable, a group of in-
expensive  easy-to-use test devices
have been made available. For the
music lover, technician, hi-fi “bug”
and audio engineer, these test instru-
ments are a ‘“must” l{or maintaining
top quality performance. After all,
there isn’t much sense in buying $500
worth of audio components and hav-
ing them perform like a cheap record
player just because proper adjustments
were not made.

Not too long ago, when 78 rpm
shellac records were the only ones on
the market, it didn’'t really matter
very much whether or not the audio
enthusiast had a method of measuring
the quality of his reproducing system.
The limited frequency response, and
high surface noise, obviated the need
for home test facilities. Few pcople
worried about intermodulation distor-
tion, transient response, and the like.

Of course, the professional sound
man had his tools for evaluating equip-
ment performance. There was the sig-
nal generator for testing an amplifier,
and some prewar 78 rpm frequency
records (selling for as high as $25 per
set) 1o be used in conjunction with an
oscilloscope, still only for professional
use.

About the only thing that the aver-
age owner was concerncd about was
turntable speed. The simplest way of
checking this was to use a stop watch
and marked turntable or a stroboscopic
disc. The more meticulous listeners of
78 rpm reccords also employed a weight
gauge to determine the pressure of the
stylus on the record. In order for the
stylus to stay in the record groove and
track the lateral undulations which
produce the sound, about 15 grams or
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more were usod. was off,
a coin (a penny weighs 3 grams) could
be taped to the pickup arm.

Introduction of LP Records

For a number of years, it was rec-
ognized that the limited performance
and short playing time of 78 rpm rec-
ords had to be overcome, and it was,
with the introduction of the 33% rpm
microgroove record. However, it was
not accomplished simply by reducing
turntable speed, decreasing groove
width, and cutting at a finer pitch. A
large number of problems accompany-
ing the introduction ol the long-play-
ing record had to be solved.

Through the use of better plastic
record materials and improved manu-
facturing processes, the record makers
were able to press discs with good re-
sponse from 30 to over 12,000 cycles-
per-second, and equipment manufac-
turers came up with designs which
could reproduce this frequency range.

To check the frequency response of
the pickup and amplifiers, Clarkstan
and other companies developcd sweep-
frequency test records. On such a ree-
ord, a signal starting at 70 cycles was
rapidly increased to 10,000 cycles or
so, thereby sweeping most of the audio
band. But an oscilloscope was neces-
sary to display the frequency response,
so the sweep-frequency test record
was still restricted to the professional
audio man. Other companies also pro-
duced frequency records, including
Columbia, Cook, RCA, and Universal.

Perhaps more serious than the (re-
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quency response was the combination
of distortions aid noise that became
more pronounced in the new LP rec-
ords. Since the turntable speed had
been reduced, the ear was now more
aware of slight variations in speed. A
non-constant rotational speed has a
modulating effect, called “wow’” for
low-frequency speed variations, and
“flutter” for higher ones and the ear
can detect changes in speed as small
as 0.5%. Other factors which became
apparent were background noise, 60-
cycle hum, and turntable rumble—all
capable of making themselves quite
evident because the LP’s, with their
quieter record material, use a lower
recording level and wider dynamic
range. Also, since the newer record
materials are softer than shellac, stylus
pressure had to be made small to re-
duce record wear. The lighter stylus
pressure, in turn, required improved
styli, transducers, and pickup arms to
insure faithful tracking.

Performance Test Record

In order to test all of these things
—Irequency response, wow and flutter,
background noise, hum and rumble,
and tracking—test records of various
types were made available commer-
cially. One of the first test records
offered that would enable the hobby-
ist and technician, as well as the pro-
fessional, to measure the performance
of his phonograph was T/e Dubbings
Co. D-100. Both sides of this record
are identical and serve to check against
one another. Bands 1 through 13 de-
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termine the frequency response of the
equipment and are in steps from 30 to
12,000 cycles. Approximate response
can be checked by ear; exact measure-
ment requires a vacuum-tube volt-
meter, calibrated oscilloscope, or an in-
expensive test level indicator.
Band 14 on the D-100 is a 45-second
unmodulated or quiet band. Anyone
who has ever searched a musical re-
cording for a few seconds of quiet
grooves can really appreciate how use-
ful this band is. With the volume
turned up and the pickup on the arm
rest, hum due to stray magnetic fields,
a.c. on the tube filaments, power sup-
ply ripple, etc., is readily discernible.
With the turntable stationary and the
stylus in a groove, noise from an ex-
ternal or background source is easily
detected. Proper shock mounting of
the phonograph should eliminate it.
With the stylus in the quiet grooves
and the turntable rotating, detection of
further rumble would indicate that the
motor mounting or drive mechanism
is causing the turntable rumble.
Band 15 on the D-100 is a 45-second,
3000-cycle tone at constant volume.
The human ear is most sensitive at
this frequency and any wow or flut-
ter will show up instantly as a varia-
tion in volume or pitch. If these effects
are pronounced, they may indicate a
dirty phonograph drive mechanism,
worh idler wheel, or wobbly turntable.
Bands 16 through 20 on the test
record contain a 400-cycle tone, each
one representing a 3 db volume in-
crease over the preceding one. The
ability of the pickup cartridge and

arm to track can be tested on these
bands by listening for the fuzziness
which indicates that the needle is
jumping around in the groove. Be-
sides being a test of cartridge com-
pliance, these grooves permit the sty-
lus force and pickup arm damping to
be properly adjusted.

Intermodulation Distortion

With the extension of the frequen-
cy range of home sound systems to
over 12,000 cycles, the problem of in-
termodulation distortion became seri-

ous. That is, when two or more fre-
quencies and their harmonics are
simultaneously introduced into the

system, they can heterodyne or beat
with one another to produce sum and
difference frequencies not present in
the original. Although the original
frequencies may have been pleasing
musical notes, the new frequencies
generated may be decidedly non-
musical and displeasing. The source
of intermodulation may be in high-
mass cartridges, loudspeakers with
undamped metallic cones, high fre-
quency horn drivers with voice coil
rub, and, of course, amplifier electron
tube circuits, particularly at high pow-
ers where the tubes operate on the
nonlinear portion of their characteris-
tic curves.

Until a year ago, the only way in-
termodulation distortion could be
measured was by feeding two pure
tone frequencies into a system from
two signal generators, and then meas-
uring the resulting intermodulation
products individually. This is a prac-

tical procedure in a laboratory, but
not in a home with limited test in-
struments.

Recently Cook Laboratories made
available a record, called the “NA
Beam Test Record for Intermodula-
tion Distortion,” which enables the
listener to detect, by ear, distortion
over 2%. This value can be achieved
with readily available high-fidelity
components and may, arbitrarily, be
considered the maximum allowable
for top quality reproduction. Umnon
playing the record, if the listener hears
dot-dash (A), his system has less
than 29% intermodulation distortion.
If the distortion is greater than 2%,
he hears dash-dot (N).

This test record accomplishes the N-
A indication by having two frequen-
cies, 1000 cycles apart, sweep the
audio band. One uncoded signal
sweeps from 20,000 cycles to 4000 cycles,
while simultaneously a second signal,
coded dash-dot, sweeps from 19,000
cycles to 3000 cycles. While these two
frequencies are sweeping, a third sig-
nal, a 1000-cycle constant pilot tone
coded dot-dash is also recorded. The
amplitude of the pilot tone corresponds
to 29 of the average carrier envelope
and furnishes a sensitive reference
comparison for the 1000-cycle differ-
ence between the two sweep frequen-
cies. Thus, if the intermodulation dis-
tortion in the playback system is 2%,
the 1000-cycle pilot tone (A) is domi-
nant; if the 1000-cycle intermodula-
tion between the sweep frequencies is
over 2%, it overrides the 1000-cycle
pilot tone and reads out N. One side
of this record is for monaural and the
other side for binaural systems.

Styli and Record Wear

The introduction of microgroove rec-
ords necessitated a reduction in the
radius of the stylus tip from 0.003 in.
for 78 rpm to 0.001 in. This means the
stylus contact area is reduced to 1/9
of what it used to be. Despite de-
creased weights for pickup arms, the
stylus pressure on the record runs to
several tons per-square-inch. As rec-
ords are played, they tend to wear the
stylus tip to the shape of the groove,
particularly if the stylus is made of
soft material. Not only does this cause

max. rec. tevel - 400¢ps.

-10db rec leve!=-400¢ps.

azimufh alignment - 5000¢ps.

FREQUENCY SPOTS
301to 7500 cps

D-110O TEST TAPE

FREQUENCY RESPONSE (cycles per second)
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7500
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o o o o
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N ¥ o o
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9
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——————————— ~15db
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the record grooves to wear out, but
noise, distortion, and lack of high fre-
quency response results.

When fiber or soft steel needles were
in vogue, after one or two playings
they were rejected as worn and re-
placed, if the music lover knew what
was good for his records. Considering
that the needle covers a distance of
about % mile for a 12-inch 78 rpm
dise, it was no wonder that the soft
steel wore out quickly. People then
started to fit their pickups with sap-
phire styli (usually made synthetical-
ly) or diamond styli {(generally natural
stones). Sapphire is a considerable
improvement over steel. It is easily
polished and not very expensive, but it
is not a permanent needle. To safe-
guard records properly, sapphire styli
often must be replaced after about
scventy playings. Such replacement is
costly enough to pay for a diamond
stylus, which, if carefully made, can
last for over a thousand playings,
which is just about “permanent” for
‘most practical considerations.

To check stylus wear, it can be
examined under a microscope. Since
this is not always convenient, Audak
has developed a stylus test record
which accelerates the rate of record
wear. By employing a soft record ma-
terial, extra weight on the pickup
arm, and an eccentric center hole,
the record enables the listener to de-
tect a worn stylus by observing a
change in the color of the test grooves
after they have been played with a de-
{cetive stylus.

Equalization

In recording music on a record with
a flat recording characteristic, if the
stylus velocity is to remain constant,
it is necessary that the amplitude of
the lateral wiggles of the groove in-
creases as the recorded frequency is
decreased. If the stylus were adjusted
to make efficient use of the groove
width at a low frequency, the ampli-
tude of the stylus movement would be
exceedingly small at the higher fre-
quencies; so much so that the high
frequency sound would be lost in the
inherent surface noise of the record.

To overcome these two limitations,
instead of recording with a flat charac-
teristic, the low frequencies are at-
tenuated to restrict stylus amplitude,
and the high frequencies are boosted
during recording to obtain an advan-
tage over the record’s inherent noise.
To comvensate for this non-uniform
recording characteristic, the playback
system should employ some form of
tonc control or equalization to boost
the lows and attenuate the highs and
thus bring about reproduction equiva-
lent to the original sound.

The choice of exact turnover fre-
quencies, where the bass and treble
arc respectively attenuated and boosted
during recording, is somewhat ar-
bitrary. To the dismay of audio en-
thusiasts, the wvarious record manu-
facturers and professional associations,
which usually establish standards, did
not agree on a single characteristic
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Perfect alignment of the recording head can be determined by using a special test
tape. Correct alignment is indicated when maximum output is obtained. This is as-
suming, of course, that the test tape was recorded on a perfectly aligned machine.

curve. There are four curves in wide-
spread use in the United States to-
day. They differ in detail, but all em-
ploy the compensation principle just
described.

The simplest systems employ bass
and treble controls to compensate for
the recording characteristic curves.
But how much for each curve? How
is the more advanced method of using
an equalizer with preset electronic cir-
cuits which compensate for the differ-
ent curves at the flick of a switch to
be checked and adjusted to maintain
efficiency?

To overcome the equalization buga-
boo, The Dubbings Company has made
a 12-inch, 33% rpm test record avail-
able, the D-101—*“The Measure of Your
Phonograph’s Equalization.” On it are

recorded four identical frequency runs
ranging from 30 to 12,000 cycles in 13
steps, and cut according to four dif-
ferent recording curves: AES (Audio
Engineering Society), NARTB (Na-
tional Association of Radio and Tele-
vision Broadcasters), Columbia LP,
and RCA4’s “New Orthophonic.” With
this record and a vacuum-tube volt-
meter or the simple test-level indica-
tor to be described, the phonograph
system can be adjusted for optimum
performance.

When this record is used to test a
system without an equalizer, approxi-
mate equalization can be obtained by
adjusting the amplifier tone controls.
These calibrations can then be used
permanently to compensate for any of

(Continued on page 142)

A simple gadget that can be used in place
of a v.t.v.m. to check output of an audio
system. Circuit (A) is a three-bulb ar-
rangement which will indicate a variation
of = 3 db. In actual use the output level
is increased until the center bulb barely
glows. Then as output is varied and either
one of the other bulbs lights it indi-
cates a 3 db variation. Circuit (B} is sim-
ilar to (A) with the exception that a
wider output range can be measured with
a 2 db variation between bulbs. In use,
it is connected across any speaker hav-
ing a voice-coil impedance from 4 to 16
ohms. Photo at right is a commercial
version of three-bulb unit of Circuit (A).
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CROSS-COUPLED AMPLIFIER

CHARLES P. BOEGLI

Cincinnati Research Company

Revised version of a 1948 circuit. It could be used as an

input stage to an amplifier fed by a preamp terminating in

a cathode follower. Standard components are used throughout.

ual cross-coupled amplifier was de-
scribed by Van Scoyoc.! This stage,
Fig. 1, has a large number of interest-
ing characteristics; it can, for exam-
ple, serve as a phase inverter in which
the push-pull output is perfectly bal-
anced at all frequencies. The amplifier
can also be supplied with a push-pull
input; the push-pull output is then
perfectly balanced irrespective of the
unbalance that may exist in the input
signals. The original article described
a number of applications of this note-
worthy circuit, which might be con-
sidered the vacuum-tube equivalent of
a single or push-pull plate to push-
pull grid interstage transformer.
This circuit can be simplified into
the vacuum-tube equivalent of a line

SEVERAL years ago a rather unus-

to push-pull grid transformer, Fig. 4,
by eliminating the input tubes of the
original circuit which functioned as
cathode followers and feeding the sig-
nal directly into the cathodes and
grids of the amplifier tubes. Since the
cathode resistors of these tubes can be
made quite small, a balanced imped-
ance of 600 ohms is easily obtained.
The outputs from the plates are bal-
anced irrespective of the manner in
which the input signal is applied, that
is, whether the signal is applied be-
tween the two outside terminals
(push-pull input) or one of the out-
side terminals is grounded for a.c. and
the input is applied between the outer
outside terminal and ground, as with
single-ended input. The analogy of this
circuit to its transformer equivalent

is quite complete, even to the cancel-
lation of second-harmonic distortion
when two-phase input is used.

To investigate the distortion and
other characteristics of the -circuit,
stages utilizing a 6SN7 and 6SL7 con-
nected as in Fig. 4, were used. The
“B+-" voltage was 400 and the load
resistors R, were 100,000 ohms each.
The cathode resistors E:, which deter-
mine the input impedance of the stage,
were 300 ohms each. The grid-bias re-
sistors R. were 680 chms for the 6SN7
and 1600 ohms for the 6SL7, producing
in each case a grid bias of about —2
volts. A balanced input was furnished
to the two terminals by means of a
high-quality line-to-line transformer
(Triad HS-56) and the intermodula-
tion distortion in the output was
measured for frequencies of 60 and
3000 cps in the ratio of 4:1. The gain
of the 6SN7 stage was 25 and that of
the 6SL7 stage was 40.

Fig. 3 shows the intermodulation
distortion measured for the stages
utilizing the two tubes mentioned pre-.
viously. It is worthy of note that the
6SL7 stage has much less distortion
than the circuit using the lower-mu
6SN7. There is a certain amount of
degeneration caused by the unby-
passed cathode resistors and this re-
duces distortion in proportion to the
amplification of the tubes. In addition,
the 6SL7 requires a smaller input sig-
nal to produce the same output, which
tends to reduce the distortion.

The effect of the bias-resistor size
(R.) on the performance of the 6SL7
stage was investigated by measuring
the intermodulation distortion at a
fixed output of 15 volts r.m.s. as the
bias resistors were varied. Fig. 2
shows the result; the distortion is not
greatly affected by the values of the
bias resistors (as long as the grids are
not driven positive) but there is a

(Continued on page 81)

Fig. 1. The original cross-coupled circuit as described by J. N. Van Scoyoc in 1948. Fig. 2. The influence of the bias resistors on inter-

modulation distortion of 6SL7 stage.
the conditions described in the article.

Intermodulation distortion for the simplified cross-coupled stage, under
The author’'s simplified version of the cross-coupled amplifier circuit.

The output is 15 volts. Fig. 3.
See text for data. Fig. 4.
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OMPACT 2-METER

By WOODROW SMITH

Chief Engr., Gonset Company

used by amateurs, the CAP, airports, and

as a "unicom” for small landing fields.

72 AP TR,
e

few people are surprised when his-

tory repeats itself. Back in the
mid-thirties a happy bedlam usually
reigned on the old 5-meter band, at
amateur conventions, as a result of the
high incidence of portable and mobile
transceivers. Activity in general on
the 5-meter bhand (referred to as
“w.h.f.” in those days) was high and
weekends during good weather saw
devotees taking off for the hills in
droves to work a little “extended
DX,” distances mnot usually possible
from the average city location.

Later, in the years just before
World War II, substantially the same
cycle was repeated on the old 2%-
meter band. There were some serious
workers using high power crystal con-
trol and superhet receivers, but the
bulk of activity was still represented
by the simple transceiver of two or
three tubes, using a superregenerative
receiver with the oscillator doubling
up for transmitter service.

The war brought an end to such
activity and afterwards it was not im-
mediately resumed. It was generally
conceded that the simple modulated
oscillator and superregenerative vre-
ceiver were outdated and the tighten-
ing up of the regulations regarding
transmitter stability on the 2-meter
band was an added deterrent. The non-
selective, radiating receiver and the
“wobbulated oscillator” transmitter
went out the window in the interest of
greater band utilization. This would
make it possible for more stations to
operate at the same time before QRM
reached intolerable proportions. There
was only one trouble: except during
an “opening” or a special ‘“field day,”
occupancy of the band usually was
much less than during the old prewar
peak of 2l%-meter operation.

There could be but one reason. A
2-meter station “with a handle on it”
meeting the new requirements was not
within the construction capabilities of
a large number of potential users and
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BECAUSE it happens so frequently,

Details on a compact unit which can be

no such factory-built gear was on the
market. Gambling that a piece of
factory-built gear which would take
the place of the old Abbott, Haigis,
and other then-popular transceivers
would find a wide market, a trans-
mitter-receiver unit meeting present
day stability and selectivity require-
ments was developed and put in pro-
duction.

The complexity of such equipment,
as exemplified by the Gonset “Com-
municator,” contrasted with that of a
typical “prewar” transceiver is readily
apparent from a comparison of the
block diagrams of Figs. 1 and 2. How-
ever, it seems that complexity of
equipment does not bother even the

(Continued on page 88)

RIG

Front panel view of the Gon-
set “Communicator II' 2-meter
transmitter-receiver.

DET.{R)
0sc.(T)

A.F. PWR.(R)
MOD. (T}

Fig. 1. Block diagram of an amateur trans-
ceiver popular in the 1930°s. Actually,
this was a “deluxe” job as many such
units used only two tubes. Simple but ef-
fective, its chief drawback was that it was
very uneconomical of the spectrum space.

The modern transceiver has from five to ten times the number of components as its

prewar prototype.

Shown here are the three basic units of the “Communicator”:

universal power pack (left), transmitter r.f. and composite audio (center), and the

www americanradiohistorv com

receiver (rightl. The cabinet and speaker are shown at the rear of the photo.
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Technical progress and changing reception conditions

have led to the development of many new types of TV

antennas. Some of these new ones are described here.

portant element in TV reception. In

fact, more and more is expected of
antennas nowadays—there are more
multi-station areas than formerly,
more channels, and more fringe-area
viewers. These variables, plus com-
petitive hypertension, lead to an end-
less parade of new antenna models
reaching the market. This article will
describe some of these new models and
the problems which they are designed
to overcome.

One of the mest perplexing prob-
lems of antenna evolution today is the
development of a basic type that can
offer all-band performance of a suf-
ficient quality to approach the per-

THE antenna remains a most im-

H e At gt e

Fig. 1. Modifying a u.h.f. antenna re-
sults in the v.hf.-uh.f type shown
here, desiagned for primary TV areas.

formance of a dual v.h.f.-u.h.f. installa-
tion. The common approach has been
to modify a v.h.f. type to a combina-
tion v.h.f. and u.h.f. type.

Although these antennas do the job
for which they are intended, namely,
to receive v.h.f. and u.h.f. signals of
sufficient strength to operate a TV re-
ceiver, many of them do not give the
relatively high gain we have come to
expect’ from v.h.f. antennas. To some
extent, this is due to a loss of efficiency
of the v.h.f. antenna because of the
structural changes needed to convert
it for u.h.f. reception. In some cases
the reception pattern may become nar-
row and difficult to orient, with side
lobes susceptible to reflections; or poor
standing-wave conditions may result
giving erratic reception and deteriora-
tion of gain.

Another approach to the combina-
tion v.h.f.-u.h.f. antenna is to redesign
a good u.h.f. antenna to permit v.h.f.
reception. In this technique, one need
make little or no compromise with the
antenna performance on the u.h.f.
band. Thus, the gain and reception of
the u.h.f. antenna is not disturbed an
alarming amount, and the performance
on the u.h.f. band (where performance
is at present most critical because of
limited propagation range and preva-
lence of dead spots) is at peak efficien-
cy. The v.h.f. performance need be

Fig. 2. (A) A quarter-wave stub attached to a dipole antenna. (B) the influence
of a stub on antenna bandwidth, and (C)} method of attaching stub to wh.f. antenna.
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sacrificed just slightly with respect to
the higher gain v.h.f. antennas.

A typical v.h.f.-u.h.f. antenna evolved
from a good u.h.f. antenna is illustrat-
ed in Fig. 1. In this antenna a stand-
ard corner reflector with a bow-tie
driven element is used for u.h.f. recep-
tion. By properly positioning a single
and longer v.h.f. dipole in the corner
reflector, v.h.f. reception can be added
without sacrificing u.h.f. performance.
The addition of other v.h.f. elements,
or metallic or insulated supports into
the center of the corner reflector or

-near the point of transmission line at-

tachment, results in an increasing de-
terioration of u.h.f. performance. The
simple dipole addition does, however,
introduce some minor lobes to the
u.h.f. antenna pattern.

U.H.F. Antennas Without Insulators

Most insulators lose some of their
insulating qualities at u.h.f., and leak-
age currents through the insulator or
through deposits that form on the in-
sulators can cause substantial signal
losses. Inasmuch as a quarter wave-
length is a short dimension in terms of
inches for u.h.f. band operation, it is
possible to use metallic stubs to func-
tion as insulators for a u.h.f. antenna.

Fundamental knowledge of trans-
mission line characteristics tells us
that a shorted quarter-wave section of
line has a high and maximum im-
pedance at its open end. A quarter-
wave stub (see Fig. 2A) is such a de-
vice. When connected across any low
impedance, such as an antenna or low-
impedance transmission line, it has no
adverse effect upon the operation of
that antenna or line. Consequently, no
insulator, as such, is required and the
separation between dipole elements of
the u.h.f. antenna is strictly an air
dielectric separation which is better
than any practical insulating material.
In fact, the presence of the quarter-
wave stub can also improve the band-
width of the driven element to which
it is attached.

The quarter-wave stub has a max-
imum impedance that is resistive at its
resonant frequency and, likewise, the
antenna is resistive at resonance. How-
ever, an antenna is considered to be a
series-resonant circuit, and off of the
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resonant frequency it has reactance as
well as resistance. Thus, the impedance
of the driven element rises above and
below its resonant frequency. At a sig-
nal frequency above resonance a series-
resonant circuit becomes inductive be-
cause of the limiting influence on cur-
rent flow by the rising inductive re-
actance; below the resonant frequency,
the antenna becomes capacitive be-
cause of the limiting influence of rising
capacitive reactance on current flow.
This rising impedance limits the band-
width over which an antenna is sensi-
tive and can transfer signal to the low-
impedance transmission line. However,
the presence of a parallel resonant cir-
cuit (quarter-wave insulator stub) can
increase the effective bandwidth of the
antenna because of its opposite re-
actance change with respect to fre-
quency. Above resonance, a parallel
resonant circuit becomes capacitive be-
cause current flow in the parallel res-
onant circuit is determined by the
lowest reactance. Below the resonant
frequency, a parallel resonant circuit
becomes inductive (lower inductive re-
actance below resonance). The net
result of having the two resonant cir-
cuits (series antenna circuit and par-
allel stub circuit) in parallel, as in Fig.
2B, is to cancel the reactive effect and
maintain a purely resistive antenna
impedance over a wider band of fre-
quencies.

A simple method of incorporating a
shorted quarter-wave stub on a u.h.f.
antenna is illustrated in Fig. 2C. In
this arrangement, the transmission line
is connected to the front of the anten-
na, and two connecting lines are short-
ed together and attached to the rear
element. Thus, the connecting lines
between the two sections of the anten-
na act as a quarter-wave stub with
relation to the point of attachment of
the transmission line, while the back
section of the antenna functions as a
conventional reflector. This arrange-
ment improves the performance of the
basic antenna. In fact, the band-wid-
ening influence of the stub makes this
antenna comparable to the higher-gain
conical type.

One of the first such antennas for
w.h.f. service is shown in Fig. 4A. In
this antenna, consisting of a bow-tie
and reflector, metallic spacers are used
to attach the bow-tie to the screen re-
flector without the use of an insulator.
The quarter-wave separation between
bow-tie and reflector (four to five
inches near the center of the u.h.f.
band) permits the metallic supports to
function as a stub and prevents shunt-
ing of the bow-tie elements. The point
of mechanical attachment of the me-
tallic spacers to the bow-tie elements
is positioned away from the point of
transmission line attachment, minimiz-
ing leakage currents and permitting
greater uniformity of response over
the u.h.f. band.

A corner reflector u.h.f. antenna, us-
ing metallic supports between the bow-
tie and the apex of the corner reflect-
or, is shown in Fig. 4B. Here the
dimension between the corner reflector
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apex and the bow-tie had to be chosen
as an optimum between proper focus
position for the bow-tie in the screen,
and the quarter-wave dimension re-
quired by the insulator stub arrange-
ment. However, the stub arrangement
does permit a corner reflector design
with a higher gain and more uniform
response than one employing an in-
sulator.

Another major advantage of the me-
tallic support plan is the ease with
which the antenna design can be made
into a single preassembled unit, per-
mitting ease in packing, storage, and
installation.

New V.H.F. Antennas

The problem facing v.h.f antenna de-
signers the past few months has been
how to obtain high-gain reception on
more v.h.f. channels and a better re-
ception pattern on all v.h.f. channels.

For some time now the yagi antenna
has predominated in weak signal areas.
However, into these very same areas
have moved new v.h.f. channels, more
sensitive receivers, and transmitters
with higher v.h.f. powers. This has in-
troduced co-channel and adjacent chan-
nel interference problems in many
areas where they did not exist before.
Consequently, the accent in present
v.h.f. antenna design is more toward
improving the antenna pattern rather
than the gain. It is a fact that, in
many areas where co-channel interfer-
ence or other types of interference
exist, an improved antenna pattern on
a modern sensitive television receiver
results in an apparent gain improve-
ment because of the added clarity and
stability of the picture.

Constant v.h.f. antenna improve-
ments led to the development of yagi
types that covered two or three adja-
cent television channels and, finally,
the low-band yagi and the high-band
yagi. For v.h.f. all-channel reception
this requires two separate transmission
lines and a switch at the receiver in-
put, or the use of a high-band-low-
band isolation filter which introduces
some signal losses. The next logical
step to obtain v.h.f. all-channel recep-
tion is to compromise reflector, driven
element, and director lengths to per-
mit operation over this greater span
of v.h.f. frequencies. The modification
necessary, however, makes the antenna
look so different that it can only loose-
ly be considered as a modified yagi.

The requirements of a v.h.f. all-
channel antenna in terms of electrical
performance are that there must be
effective reflector action for each chan-
nel, a uniform impedance and sensitiv-
ity for driven element or driven ele-
ment grouping for all channels and,
wherever possible, effective director
action as well. In one new antenna
(see Fig. 3), effective reflector action
is obtained by using a large screen-
type reflector with varying reflector
lengths. This type of construction per-
mits peak reflector gain for the various
channels as well as good shielding ac-

‘tion in the rear for a good front-to-

back ratio and minimum co-channel
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i1 .
Fig. 3. An all v.h.i. band TV antenna,
two-bay array. with reflector screen.

Fig. 4. Two commercial u.h.f. antennas
using quarter-wave stubs as insulators.

Fig. 5. Single-bay allchannel v.h.t.
antenna with directors for high and
low bands and multiple reflectors.

interference. The driven elements form
a long folded dipole for the low band,
and three smaller dipoles for the high
band, with a central feeding point.
Still another approach is the antenna
shown in Fig. 5 which uses directors.
This antenna also contains dual re-
flectors for the low band, and combina-
(Continued on page 145)

Fig. 6. All v.h.f. band antenna with
adjustable tilt conical for high band.
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INCE the advent of postwar com-

mercial TV, the average service

technician has been doing a better-
than-average job of maintaining the
nation’s millions of TV receivers. De-
spite adverse publicity, most custom-
ers are given fair treatment and hon-
est service. When a service technician
fails to satisfy a customer it is usually
a case of insufficient knowledge rather
than a lack of interest or a desire to
do well.

The working knowledge of service
technicians doing everyday service
work should include a clear cut pic-
ture of TV interference (TVI) prob-
lems and their solutions. In the ma-
terial to follow, we will spell out all
the rules necessary to identify and
cure the vast majority of interference
problems encountered.

Any good service technician, upon
approaching a TV set that requires
his attention, immediately analyzes
the effects that he sees and hears as
part of his procedure to quickly solve
the problem. He is interested in es-
tablishing what section of the receiver
is faulty before he starts his tests. In
this article, a similar approach will be
made to interference problems. The
first step is to very carefully examine
the interference pattern on the CRT
to place it into one of five TVI classi-
fications. Once classified, the tech-
nician can then proceed to make tests
and effect a cure.

Most types of interference can be
broken down into five general cate-
gories. Each classification is tabbed
according to-the appearance of the in-
terference superimposed on the de-
sired picture on the face of the CRT.
These classifications are: 1, Unmodu-
lated; 2, Frequency Modulated (FM);
3, Video Modulated; 4, Burst Modu-
lated; and 5, Mixed Modulated.

Before any misunderstanding arises,
the assignments in terms of modula-
tion apply specifically and directly to
the appearance of the interference and
are not necessarily applicable to the
source of the interference. For exam-
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ple, the fact that an interference is
classified as belonging in the unmodu-
lated group does not mean that its
source transmits an unmodulated sig-
nal. As we discuss each classification,
we will point out those cases where
the type of modulation of the source
may not produce the same type inter-
ference modulation.

Unmodulated Interference

The interference pattern presented
in Fig. 1 illustrates one form of un-
modulated interference. The effect
produced by this type of TVI is a pat-
tern of straight lines completely cover-
ing the picture. These lines usually
run diagonally across the picture as
in Fig. 1, however, in certain unusual
cases they may be vertical or, more
frequently, horizontal.

The number of lines depends on the
frequency difference between the ef-
fective frequency of the interference
and the video carrier frequency of the
channel affected. This visual effect in
TV "is analogous to the squeals or
whistles that are often heard in radios
and technically referred to as hetero-
dynes. Any change in frequency will
result in either a change in the direc-
tion of the lines or a change in the
number of lines, depending upon the
amount of the frequency change, as
will be discussed later.

The term ‘“unmodulated” as used
here, therefore, refers to this diagonal-
line type of interference whose pat-
tern does not change with modulation.
Some of the unmodulated sources of
this type of interference are:

1. Local oscillator radiation from an-
other TV receiver

2. Local oscillator radiation from an
FM receiver

3. An amateur radio station

The following sources of modulated
signals can also cause this type inter-
ference:

1. Another TV station operating on
the same channel

2. A strong high channel TV station
related to a lower one through an if.

WWW.americanradiohistorv.com

response, %ausing interference on the
lower channel
3. Radiation of harmonics of the
video if. of the receiver in question
4, A standard radio broadcast sta-
tion

Frequency Modulated TVYI

Fig. 2 illustrates the pattern that
will mask the desired program when
FM interference is received. Unlike
the unmodulated type, this interfer-
ence is always caused either directly
or indirectly by a source of frequency-
modulated signals. A direct cause is
when an FM signal beats against the
video carrier of the desired station. An
indirect, and much less frequent, cause
is when an unmodulated signal falling
into the desired channel beats against
the FM sound carrier of the desired
station. Normal procedure on the part
of the viewer to eliminate the latter is
to detune the set slightly so that the
sound carrier drops and thus reduces
or eliminates the beat.

For the benefit of those who have
never had the questionable pleasure of
witnessing FM interference, there are
several characteristics that must be
recognized by the observer.

If you were to watch the interfering
pattern on the TV screen while listen-
ing to the M broadcast causing the
interference, you would notice that
small segments of the beat lines would
shift direction in accordance with the
modulation. With music this is not too
apparent except to an experienced ob-
server. In the case of voice modula-
tion however, recognition is immedi-
ate because when the person who is
talking pauses, the pattern reverts to
the unmodulated form. As a matter of
fact, an aid to solving a case of FM
interference is to determine the source
of the interference, and using an FM
radio is one of the best methods for
identifying the culprit, as will be dis-
cussed in greater detail later.

When the frequency of the beat is
low (under 100 kec.), see Fig. 3, the
pattern is not as distinct as when the

RADIO & TELEVISION NEWS


www.americanradiohistory.com

Fig. 1. Picture on CRT with unmodulat-
ed type interference. The number of bars
is the key to the frequency of the TVIL

beat frequency is higher. However,
little difficulty will be experienced in
recognizing the changes in the pattern
with modulation.

FM interference can be caused by
one of the following:

1. Standard FM broadcasts

2. The sound carrier of a TV station
occupying the channel immediately be-
low that to which the set is tuned
(adjacent channel sound interference)

3. The sound carrier of a high chan-
nel TV station which beats with the
video carrier of a low channel TV sta-
tion to which the set is tuned

4. Radiation from the sound i.f.
strip of the receiver
" 5. The 4.5 mec. difference between
the sound and video in the TV set

6. Police radio stations, both fixed
and mobile

Video Modulation

Video modulated interference, as
shown in Fig. 4, usually takes the
form of a superimposed picture which
swings back and forth across the de-
sired program. When the interfering
signal is strong, recognition poses no
particular problem as the undcsired
signal must come from another TV
station. However, when the interfer-
ence is weak, only the higher ampli-
tude sync and blanking signal will be
seen in the form of a vertical bar
swinging across the picture. In such
cases, identification will involve math-
ematical relationships between neigh-
boring stations and the interfered with
station.

Incidentally, because of this side-to-
side movement of the interfering sig-
nal, this type of interference is often
referred to as the “windshield wiper”
effect.

Unlike the previous types of inter-
ference discussed, the only possible
source of such interfering signals is
other TV stations. Interference-caus-
ing stations are confined to the fol-
lowing:

1. Adjacent channel—video carrier
of TV station on next higher channel

2. Co-channel—signal of TV station
occupying the same channel as the
desired station

3. Strong nearby stations — cross
modulation

4. A high-channel TV station which

May, 1954

Fig. 2. A typical case of FM interfer-
ence on the picture tube of a TV set.
The interference lines move constantly.

interferes with a low-channel station
due to a “beat”

Burst Modulation

The term burst modulation merely
signifies that the interference effect,
instead of appearing as a superimposi-
tion over the entire picture area, is
superimposed on a section of the pic-
ture. Such bursts may appear as a
vertical bar interference, as shown in
Fig. 5, which illustrates the well
known Barkhausen effect, commonly
associated with the horizontal output
circuit. In Fig. 6 is an example of a
horizontal burst which was caused by
an electric light bulb.

The interference band may remain
stationary or, as in some cases of
horizontal bursts, such as light bulb
interference, the band may slowly
drift upward or downward.

The more common sources of this
type of interference are: diathermy
equipment, sweep generators, incan-
descent light bulbs, fluorescent light
bulbs, Barkhausen oscillations, defec-
tive motors, and automobile ignition
systems.

Mixed Modulation

This interference consists of the
pattern resulting when two or more
signals react on the desired one. The
mere existence of two or more inter-
fering signals seen at one time on a
channel does not necessarily place the
condition in this classification. If, how-
ever, the two signals heterodyne to-
gether in some mathematical relation-
ship to produce a resultant interfering
signal in a superhet response for the
channel affected, then the condition
would belong in this classification. For
example, if an FM signal beat with a
video signal and produced an interfer-
ence on a high-channel TV station,
both the video modulation and the FM
pattern would be visible. Furthermore,
if one of the signals was sufficiently
attenuated, then the interference would
be eliminated.

The main reason for assigning a
separate classification for such condi-
tions is to alert the observer to care-
fully scrutinize each interference effect
he sees and to account for all the beats
that are present. In many cases, more

(Continued on page 128)
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Fig. 3. A case of low-frequency FM in-
terference. The TVI is not as apparent
here as in Fig. 2, note the background.

Fig. 4. Typical example of video modu-
lated TV interference. The black bar
moves across the tube and reappears.

Fig. 5. The interference shown here is
due to Barkhausen oscillations in ho-
rizontal output circuit of TV receiver.

Fig. 6. The interference bar shown on
the lower portion of the pattern is due
to radiation from an electric light bulb.
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Simple and accurate method, for use at 2 meters as well

as 75, for measuring and observing amplitude modulation.

accurate method for the measure-

ment and observation of amplitude
modulation which may be used at 2
meters or 1% meters as well as on 75.
The only special equipment required in
this method is a d.c. scope. Because
the vertical amplifier of such a scope
is direct-coupled all the way from the
input terminal to the deflection plates
on the cathode-ray tube, the frequency
response is flat down to zero cycles
(d.c.), and the d.c. sensitivity is equal
to the peak-to-peak a.c. sensitivity.

Description of Method

In the method to be described, direct
connection or tight coupling to the
high-voltage and high-power circuits
in the transmitter is avoided. When
direct coupling is used, connections are
made to the r.f. output transmission
line; when loop coupling is used, the
loop is very loosely coupled to the out-
put tank circuit. The required r.f. volt-
age in the loop-coupled arrangement is
only two or three volts.

Fig. 1A shows a suitable arrange-
ment of test equipment for measuring
and observing amplitude modulation.
The pickup loop is loosely coupled to
the output of the radio transmitter,

THIS article describes a simple and

the output is rectified by the detector, -

and the resultant d.c. output voltage is
supplied through a low-pass r.f. filter
to the vertical input of the d.c. scope.
The audio frequencies are not filtered
from the output of the rectifier. No
physical connection is made to the
transmitter or modulating circuits.
The pickup loop is placed inside the
transmitter cabinet and is loosely
coupled to the final tank. The 270
pufd. coupling condenser, the 0.12-
megohm diode load resistor, and the
1N34A diode form a linear detector,
the output of which is coupled to the
d.c. scope through the low-pass filter
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consisting of the 0.22-megohm resistor
and a capacitance. The filter ca-
pacitance consists of the capacitance
of the diode probe and cable, approxi-
mately 35 pufd., and the input capaci-
tance of the scope, which is approxi-
mately 35 ppfd. Because these capaci-
tances are effectively in parallel, the
filter capacitance is the sum of the
two, or 70 wufd. This value is high
enough to short-circuit the r.f. effec-
tively without removing audio modula-
tion.

Fig. 1B shows an alternate arrange-
ment of test equipment which is equal-
ly satisfactory and may be more desir-
able in some cases. In this arrange-
ment, C; and C, comprise a capacitance
voltage divider which acts as an at-
tenuator. C, is a small fixed condenser
and C. is a compression mica padder.
The ratio of capacitance between C,
and C. determines the attenuation ra-
tio, i.€., Eerystat/ Etotar =C/(C.+C). If
for example, the total r.f. voltage on
the line were 100 volts, C: were 10

Fig. 1. Suggested arrangement of equip-
ment for observing and measuring AM.
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pufd., and C. were 100 ppfd., then the
voltage applied to the crystal would be
9 volts.

Operation

1. The coupling between the pickup
loop and the output of the transmitter
is adjusted to provide an r.f. input sig-
nal to the detector of -at least two but
not more than twenty volts r.m.s. so
that the detector will have satisfactory
linearity. This adjustment is very im-
portant as will be explained later. The
adjustment should be made at full un-
modulated carrier output. The ap-
proximate r.f. level can be determined
by measurement of the d.c. output of
the low-pass filter with a h'gh-imped-’
ance voltmeter such as a “VoltOhm-
yst.” If the deflection sensitivity of the
scope is calibrated, as in the RCA
WO-88A, or if the scope has an inter-
nal calibration meter, the auxiliary
voltmeter is not reguired.

2. The transmitter is turned off and
the horizontal-gain control of the scope
adjusted for no horizontal deflection.
The horizontal- and vertical-centering
controls are then adjusted to center
the spot on the face of the scope, as
shown in Fig. 2A.

3. The carrier is turnad on, un-
modulated, and the vertical-gain con-
trol is adjusted until the spot moves
exactly one major division on the face
of the scope, as shown in Fig. 2B. The
spot may move either up or down de-
pending on the polarity of the circuit
connections. The spot moves because
the application of r.f. carrier causes
d.c. voltage to appear at the output
of the rectifier, deflecting the beam of
the d.c. scope an amount proportional
to the carrier amplitude.

4. The modulation is turned “on”
and an audio signal is applied. Al-
though it is not necessary that a sine-
wave source be used for the audio sig-
nal, the use of such a source facilitates
the interpretation of the information
displayed on the scope because both
the frequency and the output of the
signal remain constant. The pattern
now appears as shown in Fig. 2C. The
spot travels up and down following the
instantaneous value of the modulated
voltage. Fig. 2C shows the excursion
of the spot during 100 per-cent modu-
lation, in which the no-signal value of

RADIO & TELEVISION NEWS
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Fig. 2. (A) Spot centered on face of scope, no carrier, no modulation. (B) Spot moved vertically one major division on

the face,of the scope, carrier “on,” modulation “off.” (C) Vertical excursion of spot during 100 per-cent modulation from
a sine-wave source. (D) Pattern observed for 100 per-cent sinusoidal modulation when horizontal sweep voltage is applied.

the carrier is doubled on positive peaks
and is reduced to zero on negative
peaks. The percentage of total modu-
lation, both positive and negative, at
any instant is equal to 100M/2C
where C equals the linear displace-
ment in scope divisions of the spot
caused by the application of the un-
modulated carrier, and M equals the
peak-to-peak length of the line in
scope divisions resulting from the
modulation of the carrier. If the mod-
ulation is symmetrical, the vertical line
extends an equal distance above and
below point 2, as shown in Fig. 2C.

5. If it is desired to observe the
shape of the audio modulation, the
horizontal-gain control of the scope is
adjusted until the pattern extends
across the desired width on the face of
the scope. The sweep oscillator of the
scope must be synchronized with the
modulation frequency. Fig. 2D shows
the pattern observed on the face of
the scope in cases of 100 per-cent sinu-
soidal modulation.

Various types of transmitter distor-
tion may be observed in the pattern on

Fig. 3. (A & B) Patterns showing unsymmetrical modulation
due to distortion in a.f. system. (C & D) Unsymmetrical modu-
lation due to insufficient r.f. excitation to final stage or to
a.f. system distortion. See article for a complete discussion.

the face of the scope as a result of
overmodulation, unsymmetrical modu-
lation, or audio nonlinearity. Figs. 3
and 4 show typical patterns which re-
sult under various conditions of trans-
mitter misadjustment. In Figs. 3A,
3C, 4A, and 4C the patterns were ob-
tained with the horizontal-gain control
adjusted for no deflection, and the
others were obtained with the gain
control adjusted as in step 5.

Precautions

If this method of measuring and
observing amplitude modulation is to
be used successfully, some general pre-
cautions must be taken. In most cases,
crystal-diode rectifiers or diode-type
electron-tube rectifiers are not linear
unless a sufficiently strong signal is
impressed across their input. In
crystal-diode rectifiers, linearity usu-
ally begins at an input voltage up-
wards of about 0.5 volt. In electron-
tube diodes, linearity usually occurs at
an input vcltage of approximately 1.0
volt. Because the operation of this

test method depends on the linearity

of the detector, input voltages of sev-
eral times previously mentioned values
are required. A crystal-diode detector,
however, can be overloaded rather
easily. It is advisable, therefore, to
keep a check on the input signal to the
crystal. Because the d.c. output of a
diode detector is almost equal to the
peak value of the a.c. input signal
when the diode operates into a high-
impedance load in shunt with a con-
denser, as shown in Fig. 1, it is possi-
ble to determine the magnitude of the

‘r.f. input signal by measuring the d.c.

output voltage. This measurement
should be made when the carrier is
unmodulated. The desired input signal
can usually be obtained by adjusting
the coupling of the pickup loop to the
transmitter.

When this method of measurement
is used with very-high-power transmit-
ters, or high-frequency transmitters,
problems may occur as a result of the
presence of stray r.f. fields. If the
probe cable is the correct length to
resonate at the carrier frequency, the

(Continued on page 123)

Fig. 4. (A & B) Patterns showing distortion due to over-modu-
lation. (C & D) Patterns showing distortion in qudio signal.
All of the patterns shown were taken with the RCA WO-88A
oscilloscope, a sufficiently linear and stable unit for this work.
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Compiled by KENNETH R. BOORD

HE North American Section, World
TFriendship Society of Radio Ama-

teurs, with headquarters at 214 Del-
aware Ave., Toronto 4, Ontario, Cana~
da, is eager to get members on the
North American Continent. The organ-
ization, founded in 1935 and with gen-
eral headquarters in England, is espe-
cially well-known for its “Bedfast
Club” and its “Junior Section.” In-
quiries should go to Bob Kenny, c/o
Mark Northcott, Route 2, King, On-
tario, Canada, the Hon. Secy. for the
North American continent, or to the
American representative, Gary Rip-
ton, 47 Lake St., Le Roy, N. Y., USA.

Around the World
(Note: By the time you read this,
some stations will have gone on sum-
mer schedules; in such cases, you may
find programs one hour earlier than
listed herein.——K. R. B.}
Alaska—ALF, 5.980, Juneau, noted
0715 with test transmission of the
Alaskan Communications System. (Ca-
los, Calif.)
Albania—Radio Tirana, 7.852A, has
English 1400. (Pearce, England)
Algeria—Radio Algerie, 6.160, heard
1635-1658 in Arabic when closed with
- “La Marseillaise.” (Roberts, Conn.)

Andorra—Radio Andorra, measured

5.990, noted 1830 with recordings at
poor level in heavy QRM. (Ferguson,
N. C.) Heard in France 0600-0900,
1630-1900; announces 5.980 although
actually uses 5.990. (“La Radio Mon-
diale,” France)

Angola—Luanda, 11.862, noted 1530
with chimes, call in Portuguese, then
light music. (Pearce, England) Heard
regularly 1330-1530 on 6.355; once
noted parallel on 6.678. (Fairs, Eng-
land, via Radio Sweden) Heard on
CR6RN, 9.632, at 1530-1600. (Eters-
vep, Sweden)

Argentina — LRS, 9.310, Buenos
Aires, closes 2300 in Spanish. (Kahan,
Calif.) The International Service
(SIRA) has not been reported lately;
most former SIRA transmitters now
announce “Radio del Estado;” heard
opening 0825 over LRA, 15.345, good
level. Is on LRU, 15.29, earlier than
that, (Ferguson, N. C,, others) LRY,
9.76, Radio Belgrano, heard closing in
Spanish 2300. (McPhadden, Calif.)

Australia — Correct frequency of
VLW11, Perth, is 11.840, not 11.830,
scheduled 2130-0500 Sun.-Fri.,, 2130-
0530 Sat. (Radio Australia) VLI6,
6.090, Sydney, N.S.W., noted 0600 with
ABC news relay, fair level in N. Y.
(Chatfield)

Azores—CSA93, 4.865, Ponta Del-
gada, noted closing 1902. (ISWL, Eng-
land)

Balearic Islands — Radio Menorca,

(Note: Unless otherwise indicated, all time is
cxpressed in American EST:; add 5 hours for
GCT. “News" refers to newscasts in the English
language. In order to avoid confusion, the 24
hour clock has been.used in designating the times
of 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.)

The symbol “V* following a listed frequency
indicates ‘“varying.” The station may operate
either above or below the frequency given. ‘A
means frequency is approximate.

From the new. high-powered equipment at Horby, Radio Sweden is sending improved

-

signals to all parts of the world. See schedule listed under “Around the World.”
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7.410A, noted 1430, music. (Harris,
Mass.)

Bechuonalond — ZNB, 8.230, Mafe-
king, heard with SABC news relay
1400, then recordings. (Pearce, Eng-
land)

Belgian Congo — OTH, 9.210, Leo-
poldville, noted 1230-1330 closedown.
(JSWC)

Belgium—QORU, 6.000, Brussels, some
days is noted in Sweden 1300 with
music. (Landen)

Brazil—Radio Cultura, 6.165A, Sao
Paulo, noted to 0100 or later; often
has “Starlight Music” with announce-
ments in English, Portuguese; this
one noted at 1817 with Japanese ses-
sion in progress. (Smith, Ga.; Belling-
ton, N. Y., others) Radio Gazeta, 9.685,
has tested 1700-2100. (N. Z. DX Times)
Heard still on air after 2230. (Belling-
ton) PSL, 7.935, Rio de Janeiro, noted
1730-1800 sign-off, strong level. (Chat-
field, N. Y.) Radio Boandeirantes,
ZYRT8, 11.925, noted at good level
1930. (Bernard, Calif.)

British Guiana—ZFY, 3.257, meas-
ured, Georgetown, noted 1945 at fair
level; is listed 3.255. (Ferguson, N. C.;
Chatfield, N. Y.) Closes around 2115A.
Heard in Britain after 1900, plenty of
CWQRM. (Patrick) Was heard some
weeks ago on announced 7.945 at 1705~
1759 closedown, in test to Barbados,
good level. (Huttemeyer, N. J.)

British, Honduras — Radio Belize,
3.300, noted at fair level 2000 with
news, weather. (Welch, Mass., others)

British New Guinea—VLT6, 6.1304,
has news 0400. (URDXC)

Bulgaria—Sofia, 9.700 now has Eng-
lish for North America 1745-1800, 1930~
1945 (except Sun.), 2000-2030, 2300-
2330; for Europe 1500-1515, 1615-1645-

1715-1730 on 7.255, 7.671A. (Pearce,
England)

Burma — Radio Rangoon, 4.7TTA,
noted 0905 in Burmese; 0915-1015

closedown in Ewnglish, including talks,
personal messages, news (1000); re-
ception has improved lately. (Morgan,
Balbi, Calif.)

Canada — CFVP, 6.030, Calgary,
Alta., noted 2000. (Callarman, Ore.)
CBRX, 6.160, Vancouver, British Co-
lumbia, heard 1238 with music, fair
level in Calif. (Morgan) CHNX, 6.130,
Halifax, N. S., good 1700. (Wilhelm,
N. Y)

Canary Islands — Tenerife, 7.515A,
has been heard in Spanish with talk,
music 1530-1600. (Perssen, Sweden,
viag “On the Air”)

Cape Verde Islands—CR4AA, Praia,

RADIO & TELEVISION NEWS
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'NEW! PEAK-to-PEAK VIVM |
complete with NEW DUAL-PURPOSE AC/DC

UHL"p'Iobe (Pat. Pend.)

EICO's revolutionary new engineering design! .
The professional peak-to-peak VIVM that beats ‘em all _M del 2' with 7 '/2 METER
—in laboratory precision features and low price! ode! 249 & exclusive /fni-Paobe ¢a. rend)
! $ I KIT $39.95 All the outstanding & exclusive feat‘ures
MOdEI 232 KIT 29095 W|RED $49.95 W|RED $59'95 zfng’liéi:éjsﬁl—t—)fl:is1:lslel:)zxt’;c]x/2co;\§:rlence
R An ideal bench instrument.

® Measures direcily p-p voltage O Zero-center for TV-FM dis-

of complex & sine waves: 04, criminator alignment.
14, 42, 420, 1400, 4200 volts p-p. ® One zero-adjustment for all
® DC/RMS sine voltage ranges: . functions and ranges.

0-1.5, 5, 15, 50, 150, 500, 1500 ® Frequency Response: 30 cps—
volts. Reads up to 30,000 V. 3 mc (up to 250 mc with PRF
with HVP probe. probe).

® Resistance ranges: 0.2 ohms °

1% precision ceramic multi-
to 1000 megs in 7 ranges. > P

plier resistors.
! ©® 7 non-skip ranges on every ®
o | function.

@ 4 functions: +DC Volts, —DC
[

Exceptional circuit stability
and accuracy.

© New compact size for extra-
Volts, AC Volts, Ohms. easy portability (7'x5"x4").
Uniform 3 to 1 scale ratio for

Smart professional styling —
extreme wide-range accuracy. g p yHng

new satin finish etched panel
® Large 4%" meter in can't- with contrasting knobs and
burn-out circuit. meter and grey wrinkle steel

Calibration without removing CaSES

from cabinet. @ Leather handle.

NEW.! DUAL-PURPOSE AC/DC

l‘ni-p'lOLe {Pat. Pend.}

Terrific time-saver! Only 1 probe
performs all functions—a half-turn
of probe-tip selects DC or AC-OHMS!

VACUUM TUBE VOLTMETER

rr
DH'UXE VTVM with 72" METER The reliable, performance-proved EICO VTVM —ever-popular

Model 214 KIT $34.95 WIRED $54.95 universal instrument for all TV/radio/electronics servicing.
All the versatility and periormance-proven features .
of Model 221—plus the extra convenience and legibility of its Model 221 Over 50,000 in use!

big 7Y%" meter. An excellent bench instrument. KIT $25 95
| .

WIRED $39.95
© Large 4'%2" meter in can't-burn-out @ 5 Resistance ranges: 0 2 ohms to
circuit. 1000 megs.
(2] Ze.ro-center for TV/FM discriminator ® 5 DB ranges: —20 to +55.
qllgnmfant. @ DC input resistance: .25 megs.
o ?&icmz;::l?snso}j-n?sc Volts, —DC Volts, ° :;/;is&rr::ision ceramic multiplier
® Electronic AC/DC ranges: 0-5, 10, ® Double-triode brid e
- ge circuit for extra
11300,;00, 1?003;%1:;' et stability and accuracy.
® HReads up to 30, volts wi 3
accessory probe. O Rugged grey wrinkle steel case.
® Reads peak-to-peak with PTP acces- © 3-color etched rubproof panel.
sory probe. ® Compléte with AC/DC and common
® Reads up to 250 mc with PRF aces- leads.
sory probe. O Leather handle. .

® See these sensational VIVM values at your local jobber today.
_ - ] Write for FREE Catalog RV-5. Read EICO’s other ads in this issue—See Advertiser’s Index

ELECTRONIC INS'I_'RUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y,

ldNIWV Precision at lowest, Cost. Prices 5% highet on West Coast.

May, 1954 -
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Here’s why PERMA-TUBE
backs up quality service:

1. PERMA-TUBE IS CORROSION-PROOF it’s treated with
vinsynite—then coated inside and outside with a metallic vinyl
resin base. It’s guaranteed to be free from rust in a salt spray
test of 500 hours minimum to an American Society of Testing
Materials Specification Bi17-49T. This assures long life.

2. PERMA-TUBE IS STURDY . . . it’s made of special, high-strength
J&L Steel.

3. PERMA-TUBE IS EASILY INSTALLED . .

both ends of the joint machine fitted.

. it’s the only mast with

Here's proof of how PERMA-TUBE resists corrosion.

- 7 . i i

1 ... Mechanical tubing {note white
corrosion and pitting)
2 ... Mechanical tubing {note white
corrosion and pitting)

T i
SR
e

3 ... Galvanized mechanical tubing
[note zinc is completely gone and
steel severely pitted)

4 ... PERMA-TUBE (note there is lit-
erally no creepage of corrosion from
the cut edge and coating is intact
down to base steel) -

-2
: |
e

B e

e
g

Test samples aofter 40-day corrosion test.
Immersed in 3.3 per cent salt solution in jars:

Jones & Laughlin Steel Corporation
Dept. 495, 3 Gateway Center, Pittsburgh 30, Pa.

Please forward o copy of your “PERMA-TUBE" booklet.

Name.

Company.
Address.
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still noted near 7.398 from 1500 sign-
on. (Pearce, England)

Ceylon—Radio Ceylon, 9.520, noted
with American popular songs, com-
mercials 0823-0845. (Morris, O.) Is
good in the Philippines on 17.820
around 0500-0600. (Navarro) Heard
with news on this channel 0430; noted
opening 2030 on 11.870, announcng
7.190 in parallel; VOA relay from Co-
lombo 1130-1200 is now noted over
11.875, 7.230; at 1300 has Commercial
Service’s dance music program on
5.020. (Collett, N. Z., via Radio Aus-
tralia) Heard on 9.520 at 1103-1130,
good signal. (Tandrow, Calif.; Roberts,
Conn.) This outlet opens 0730.

China—Radio Peking, 6.201A, noted
1038 in Chinese, music; strongest of
the Peking transmitters; often heard
with dictation-speed Chinese to around
1300 fade-out. Noted on 11.690A in
Chinese 0955 when is scheduled to have
English. (Morgan, Calif.) The 0930
news from Peking is heard on 6.065V
rather than on announced 6.040. (Bal-
bi, Calif.)

Colombia — Radiodifusora de Occi-
dente, 4.766, measured, Cali, noted in
clear 2328-2333 closing, is HIEF.

Costa Rica—TIFC, 9.647A, San Jose,
noted at fair level 2155 with news in
English, signs off 2300. (Bigley, Pa.)
Has new 2 kw. transmitter with pair
of 833’s in final; antenna is quad with-
out reflector, directed N-S. Lists news
2255. (Niblack, Ind.; Bellington, N. Y.,
others) Radio Cristal, 6.006, has sports
news in Spanish from the entire con-
tinent on Sat. 1900-1930, followed by
selections from the “Hit Parade.”
Gives QRA as Box 348, San Jose. (Ka-
han, Calif.)

Cuba—Radio Alvarez, 12.06AV, Hg-
vana, noted around 1500, good signal.
(Bellington, N. Y.) In verifying, listed
12.000, COBX, 2 kw. (Niblack, Ind.)

Denmark—Copenhagen, 15.165, noted
opening 0400.