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Another positive fact about Du Mont Positive Quality . . .
You get not only sharper pictures with a Du Mont picture

| i

Du Mont ““Stubby” electron guns showed
the industry the way to short neck tubes,
and are recognized as the industry’s best.
The gun is the heart of the picture tube
— the determining factor in picture
sharpness.

tube — “blossoming’ in picture highlights is minimized
— line width is retained, resulting in sharper, clearer
pictures that make and keep customers happy. Always use
Du Mont Positive Quality picture tubes and receiving tubes . . .

*Send for your free copy of the
Du Mont Picture Tube Data Chart.

pUMONT

TELEVISION TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., 750 BLOOMFIELD AVE., CLIFTON, N. J.
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Learn to be a PROFESSIONAL

TV Technician AT HOME

N.R.l. SENDS YOU 17" Ppicture Tube,

Components for a TV Receiver, 5” Oscilloscope and Signal
Generator . . . all parts for these 4 complete units.

N.R.L. All-Practice Method Trains You in Spare Time
to Fix TV Sets Quickly, Correctly, with Confidence

How many times have you day-dreamed
of being your own boss? Or thought
about what you could do if you were the
man who made the decisions. The man
who knows the answers — the well
trained Technician—enjoys the prestige,
gets the better jobs, higher pay.

It’s time to stop dreaming. Here is the
learn-by-practice training that shows
you the way to be the boss, to earn top
pay. Television Servicing needs well
trained men.

Yes, if you have a basic knowledge of
radio and electronics you can make
some Television repairs some of the
time. You can make some simply by
trial and error. But sooner or later
you will face Television Service prob-
lems you cannot solve. All the diagrams
in the world won’t help you then. And
you can’t get the training you need
while customers wait.

NRI Is Oldest and Largest
Home Study Radio-TV School

Forty vears experience, and the record
and reputation of NRI, back up this
learn-by-doing Professional TV Serv-
icing course. Instead of reading about
TV problems, vou build and conduct
experiments on circuits in a TV re-
ceiver., Because you learn methods,
“tricks of the trade” used and proved

JANUARY, 1958

by top TV Servicemen, you recognize
and repair defects quickly and accu-
rately. Learn to fix any set . . . any
make, any model . . . with confidence.
Earn a Diploma that certifies to vour
training.
Television is Forging Ahead

with More Sets, More Color, Hi-Fi

TV Servicing has only started to grow in
importance. New sets, portables, color TV,
constant changes, improvements make this
a genuine “gold rush” for the man who is
trained and ready. Know . . . so you can
get ahead. Learning how to build and use
a professional-type 5” Oscilloscope is part

of the practice you get in this NRI All-
Practice Training. Installing front-end
channel selector strips, distinguishing be-
tween faulty blocking oscillator or a defect
in the svnc circuit. ete., are just a few of
the important TV Servicing facts you learn
through practice.

Not for beginners

Here is a course for men who know basic
theory, either from Radio or TV Servicing
experience or planned training, but realize
the need for more knowledge to be able to
forge ahead. Get details of this course now.
Mail coupon today. Address: National
Radio Institute, Dept. 8AFT, Washington
16, D.C.

- —————m e — e —m

How 15 || : NATIONAL RADIO INSTITUTE

% THE Dept. 8AFT,. Washington 16, D. C. !
Top Please send FREE copy of “How to Reach the Top in TV |
IN TV | Servicing.” I understand no salesman will call. |

SERVICING l

Send for |

Address .....ooocoooiai..
FREE :
BOOKY | 9 v wems

‘:americanradiohistorv.com
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Radio-Electronics |

Formerly RADIO-CRAFT ®m Incorporating SHORT WAVE CRAFT m TELEVISION NEWS ®m RADIO & TELEVISION

EDITORIAL

31 Electronics in Space—Hugo Gernsback ON THE COVER.

TELEVI S I O N (For details see page 32)

The Strange World of Color Vision—Robert G. Middleton An °b5"°"i°“Ehbl)f h°”'f CIi) i

35 New Slant on Moscow TV S:e:'r?;'in:f desigrn'cb'y Rr::: |
36  More About Auxiliary Circuits—Charles . Garrett ert G. Middleton, illustrating |
= 38 Red and Fuzzball on Convergence—Robert G. Middleton “The Strange World of Col- |
40 Television Station List—Muriel Schiller or Vision.” ’

i

41 TV Dx for 1957—Robert B. Cooper, Jr.
43 TV Service Clinic

WHAT'S NEW

45 Pictorial Report of New Developments

TEST INSTRUMENTS
46 Wien-Bridge Analyzer—L. B. Hedge
» 49 Fix That Rotator—Homer L. Davidson
51  All-Transistor Direct-Reading Af Meter—David Stone
533 Simple Signal Generator

AUDIO—HIGH FIDELITY TR T S

34  Single-Groove Stereo Discs—Norman H. Crowhurst M. Harvey Gernsback
58 New Amplifier With KT88’s—David Hafler =~ e SRR
60 Hi-Fi Pickup Arms, Part II—Julian D. Hirsch Fred S“h.unaman ..Managing Editor
80 Is the Output Transformer Out?—Herbert Ravenswood Robert F. Scott
120 New Records—Monitor S RN Gy vech nicallEor
Larry Steckler

...................... Assistant Edltor

RADIO

Edltorial Associate

93  Servicing Transistor Auto Radios—Jack Darr RobertG Middleton
98 Rediscovery of FM Broadcasting—David Lauchenbruch e TelevisloniConstant
100  Faster Radio Repairs—John B. Ledbetter E"zabeth S“"“;:Ed.,c,,o,. Manager
o 101 Vanguard 108—Richard Graham Cathy Coccozza
106 Tiny-Tran Pocket Radio—Forrest H. Frantz, Sr. ... AdvertisinegRDEICED

Wm. Lyon McLaughlin
....Tech, lllustration Director

E L ECT R O N I C S SARIT IR Art Director

112 Transistors Sensitize Relay Circuits—Edwin Bohr oo

116 Power Failure Alarm— Geolge P. Peaxce B ESCESSOCEEE Staff Artist
> > Lee Robinson
118 Sensitive Photocell-I. Queen R
John J. Lamson
150 Books 128 Patents = SEEASSRESERN Sales Manager
147  Business and People 142 Radio-Elcctronic Circuits G. Aliguo e
141  Corrections 144 Technical Literature o JSrmth Fou'ationgleseas
S D mJ.
16  Correspondence 126  Technicians” News ...Dlrector, Newsstand Sales
141 X{Iisccl any 139 Teclmot_cs Robert Fallath
133 New Devices 130 Try This One Promotlon Manager
123 New Tubes and Semiconductors 132 35 Years Ago
6 News Briefs e
e —— p— ".c “.l
NEXT MONTH: MEDIUM-POWER AMPLIFIER WITH HIGH-POWER PERFORMANCE e b ) . .
AUTCMATIC FINE TUNING FOR TV @ ALL-TRANSISTOR SOUND SURVEY METER Average Paid Circulation
— Over 195,000
RADIO-ELECTRONICS is Indexed in Applied Science & Technology Index (Formerly Industrial Arts Inder) Associate Member Institute of High Fidelity Mirs., Tnc.
RADIO-ELECTRONICS, January, 1958. vol. XXIX, No. 1. Lublished monthly at Mt Morris. V.. by Gernshack Publications, Ine. Second-class mail privileges authorized

at Mt. Morris, L. Copsright 1957 by Gernsback Iublications, Ine. all rights reserved under Universal. International and Pan-American Copyright Conventions.
SUBSCRIPTION RATES: U. S., U. S. possessions and Canada, $4.00 for one vear; $7.00 for two vears; 30.00 for three vears: Single cobies 35c. l'an-Awmeriean countries $4.50
tor one vear; $8.00 for two vears; $10.50 for three years. All other couniries $5.00 a vear; $9.00 for two years; $12.00 for three years.

SUBSCRIPTIONS: Address correspondence to Radio-Electronics, Subscription Dept., 404 N. Wesley Ave., Mt. Morris, 111, or 154 West 14th St., New York 11, N. Y. When
requestmg 4 change of address, please furnish an _address label from a recent issue. Allow one month for change of address.

GERNSBACK PUBLICATIONS, INC. Executive Editorial and Advertising Offices, 154 West 14th St., New York 11, N. Y. Telephone Algonauin 5-7755. Hugo Gernsback,
Chairman of the Board: M. Harvcy Gernshack, President; G. Aliquo, Sceretary.

BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 155,
POSTMASTER: If undcliverable, send Form 3578 to: RADIO-ELECTRONICS, 154 West 14th St., New York 11, N. Y. “Trademark registered U. 8. Pat. Office.
4 RADIO-ELECTRONICS
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You get 19 big kits
of equipment!

GOOD JOBS . . . MORE MONEY
SECURITY . . . ALL CAN BE YOURS

YOU are needed in the great modern Tele-
vision-Electronics industry. Trained techni-
cians are in growing demand, at excellent
pay, in sales and service, manufacturing,
broadcasting, telecasting, communications,
research, and many other important branches
of the field. National Schools Master Shop-
Method Training, with newly added lessons
and equipment prepares you in your spare
time right in your own home for these fasci-
nating opportunities. OUR OUTSTAND-
ING METHOD IS PROVED BY THE
SUCCESS OF GRADUATES ALL OVER
THE WORLD!
YOUR TRAINING IS ALL INCLUSIVE

We prepare you for a long list of job
opportunities. Thousands of TV and Radio
receivers are being sold every day—more
than ever before. And, now, Color TV is
here. Applications of Electronics in industry
—AUTOMATION —are growing in tre-
mendous strides. The whole field is alive —
opening up new, important jobs rapidly.
National Schools complete training program
qualifies you in all phases of the industry.

YOU EARN WHILE YOU LEARN

Many students pay for their entire training —
and more — with spare time earning. We'll show
you how you can, too! Early in your course you
receive material that shows you how to earn
extra money servicing TV and Radio receivers,
appliances, etc., for friends and acquaintances.

JANUARY, 1958

RADIO-ELECTRONICS

LEARN ALL g pypgys

o THE INDUSTRY
BY SHOP METHoD

HOME TRAINING

1. Television . . .
including Color TV

2. Radio . .. AM, ¥
3. Industrial Electronics
4. Communications

Sound Recording
& Hi-Fidelity

Automation

o

-~ o

FCC License Preparation
Radar & Micro Waves

.ﬂ’

Let National Schools of Los
Angeles, a Practical Resident
Technical School for over 50
years, train you at home by
Shop-Method for unlimited
opportunities in All phases of
TV, Electronics, Radio.

YOU GET EVERYTHING YOU NEED

Clear, profusely illustrated lessons, shop-
tested manuals, modern circuit diagrams,
practical job projects—all the valuable
equipment shown above—many other ma-
terials and services —consultation privilege
with our qualified staff, and Graduate Em-
ployment Service. EVERYTHING YOU
NEED for outstanding success in Electronics.

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS
WILL TRAIN YOU. SEND FOR FACTS TODAY
NO OBLIGATION.

YOU LEARN BY SHOP METHOD . . .
you do servicing, circuit analysis, and do
over 100 down-to-earth experiments. You
build a Superhet Receiver and a modern TV
Receiver, from the ground up, including a
new, big screen picture tube. You also re-
ceive a professional, factory-made MULTI-
TESTER. All of this standard equipment is
yours to keep . . . at just one low tuition.

E:
Approved for oR

Gl Training :i. *;E{rltl]j F LR
NATIONAL SCHOOLS

LOS ANGELES 37, CALIF.

TECHNICAL TRADE TRAINING SINCE 1905

NATIONAL SCHOOLS (
LOS ANGELES 37, CALIFORNIA ’

’GEY FAST SERVICE— MAILNOW TO

NATIONAL SCHOOLS, DEPY. RG-18 ,
1 :000s. FIGUEROA ST.
' LOS ANGELES 37, CALIF. ’

Rush free TV-Radio "Opportunity” Book and sample  J
§ Jlesson. No salesman will call. I
/ NAME . AGE (]
I ADDRESS I
\ (1% o S— ZONE . STATE
' [ Check if interested ONLY in Resident School traming at Los Angeles
‘ VETERANS: Give date of Dischorge

\----—----------
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" brighter
picture

Keep your customers sold on you! Use
the exact same tubes leading inde-
pendent set makers specify. Tell your
supplier you'd rather have Tung-Sol
Tubes.

Tung-Sol Electric Inc., Newark 4, N. J.

OTUNG-SOL

MAGIC MIRROR ALUMINIZED
PICTURE TUBES

RECEIVING TUBES

'

Seated Beam Signat Radio and

Miniature

Lamps Headlamps Flashers TV Tubes
Aluminized Special Semiconductor
Picture Tubes Purpase Tubes Products

|

| Newark,

| that the

N EWS

"SEEING AIDS" FOR THE BLIND may be
possible as a result of experiments on
direct stimulation of the brain with
voltages from photocells. A New Jersey
volunteer, Miss Betty Corstorphine of
reported seeing f{lashes of
light as she turned a photocell towards
windows and other light sources. The
photocell currents were conducted to
the optic centers of the brain by fine
wires, which were inserted through
tiny holes drilled in the skull. Three-
way cooperation made the test possible.
Dr. John C. Button of East Orange,
N. J., an osteopath devoted to nerve
study, originated the idea. A team of
physicians at Rochester (Minn.) State
Hospital mapped the brain areas con-
cerned and Dr. Tracy Putnam of Los
Angeles performed the actual opera-
tion.

RADAR CONVICTION in Westchester
County (N. Y.) of an ulleged speed-
ing offender was reversed by Judge
Hugh S. Coyle after hearing an elec-
trical consulting engineer, J. Kelly
Johnson, testify that “even the rustling
of leaves on a tree” or the “jangling of
a radar patrolman’s car keys” could
cause inaccuracies in the radar equip-
ment used to determine the speed of a
passing vehicle.

In further testimony Mr. Johnson
said that the transfer of a patrolman’s
revolver to another pocket, the metal
on his gun belt, the patrol car’s short-
wave transmitter, a loose license plate
on the car being timed or even vibra-
tion from the car itself could upset the
radar receiver’s accuracy.

In reversing an earlier decision,

Judge Coyle said that evidence showed
device in question “is ac-
curate to the extent that it tells the
existence of a moving target in proxi-
mity to the instrument but that its
use for any additional purpose, such
as measurement of speed of the ve-
hicle, is subject to grave possibility or
probability of error.”
RADAR PATENTS are now coming out of
hiding. Following close on the granting
of the fundamental radar patent to Col.
Wm. R. Blair (Rap1o-ELECTRONICS,
November, 1957) comes news that a
patent has been granted to P. F. M.
Gloess, a French scientist who devel-
oped the plan position indicator (PPI)
radar while working in the Paris lab-
oratories of the International Telegraph
& Telephone Corp., now assignees of the
patent.

The original patent application was
filed in France in 1937 and in the
United States a year later. PPI is the

www.americanradiohistorv.com

Briefs

type of radar that, using a radial
sweep, “paints” a rough map on the
C-R tube screen, making it possible to
see the distance and direction of indi-
vidual objects directly. For that reason
it is now the common type of radar used
in surface and aerial navigation appli-
cations.

COLOR TV TAPE RECORDER was dem-
onstrated by RCA recently at a closed-
circuit demonstration, The new system
uses tape 2-inches wide, which moves
at 15 inches a second, on which the sig-
nal is impressed nearly crosswise by
rapidly rotating heads. In this respect
it is like the black-and-white system
used by Ampex with which RCA has
cross-licensing agreements. Ampex has
not so far announced a tape recorder
for color, although they have stated
they will market a conversion kit for
their black-and-white recorder. Both
the RCA unit and Ampex adapter are
expected to be available to broadcast
stations sometime in 1958.

The head mechanism consists of four
separate recording (or reproducing)
elements. The disc carrying the heads
rvotates at 14,400 rpm, so that each
head crosses the tape 240 times per
second. During each traverse a single
head records information corresponding
to slightly niore than 16 lines of a
color TV picture. A 1-hour program
can be recorded on a 12%-inch reel.

Calendar of Events

Fourth National Symposium on Reliability
and Quality Control, Jan. 6-8, Statler Hotel,
Washington, D. C.

High-Fidelity Music Show, Jan.
Dykmann Hotel, Minneapolis, Minn.
High-Fidelity Music Show, Jan. 17-19. Ho-
tel Antlers, Indianapolis, Ind.

Second EIA Conference on Automation, Jan.
2224, Avizona State College, Tempe. Ariz.
Hi-Fi Music Show, Jan. 24-26, Hotel Statler
Buttulo, N.Y.

High-Fidelity Music Show, Feb. 7-9, Hotel
Cosmopolitan, Denver, Colo.

TSA Midwest Electronic Forum, Feb. 8-11.
Hotel Statler, Detroit, Mich.

High-Fidelity Show, Feb. 14-16, Hotel Whit-
comb, San Francisco, Calif.

Transistor and Solid State Circuits Confer-
ence, Feb, 2021, University of Pennsylvania
and Sheraton Hotel, Philadelphia, Pa.
Institute of High Fidelity Manufacturers
Show, Feb. 26- Mar. 2, Hotel Biltmore, Los
Angeles, Calit.

10--12,

DR. ELMER ENGSTROM, color TV
pioneer was granted the 1958 medal of
the Industrial Research Institute. It
will be presented to him at the insti-
tute’s annual meeting in May.

The medal is awarded for “outstand-
ing accomplishment in leadership in or

(Continued on page 10)
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Get Full Facts FREE

Prepare in Spare Time for Good-Paying Jobs in

Electronics

AS USED IN GUIDED MISSILES <+ RADAR
TELEVISION <+ MICRO-WAVES <+ INDUSTRIAL

No Advanced
Technical Experience Needed!

When you hear of outstanding developments like “SPUTNIK"

—or the others shown above—do you know the important l
part ELECTRONICS plays in making them realities?
And do you also know of the great future that Electronics
offers trained men between the ages of 17 and 55?

(
Even though YOU have no previous technical experience /
or advanced education, you may prepare to enter this fast- ‘
expanding field that today has much of the world talking. . 4
Regardless of the job you now have, see how you may get

ready for a part in this great industry. Send the coupon for
FREE facts now. This may be a turning point in your life!

CHICAGO OR TORONTO LABORATORIES

You may train day or evening in our well-equipped Electronics laboratories

Employment Service

in either Chicago or Toronto. However, if you would rather continue with your DeVry Tech’s Placement Depart-
present job, we will thoroughly prepare you in your spare time at home, ment is in contact with some of
using training movies, clearly-written lessons and actual Electronic equipment. the best-known employers in the
Mail covpon now! Electronics field. The service is
free to all graduvates — and
Can You Do 11? Draft Age? DeVry Tech’s record in helping
. . to place men has been outstanding.
Salesmen, farmers, la- We have valvable information for
borers, clerks, men of every man subject to military serv-

neurly every culling ice. Check coupon for details.

have taken the DeVry .
Tech program and to- 27 Years' Experience!
day have better jobs

FREE Sample Booklet!

For over 27 years we have We'll give you a free copy of an intereiting

or Electronic service troined many men for better booklet, “Electronics and YOU.” See how you may
shops of their own — careers. This first-hand experi- ; take .ndv:nlt:ge of the opportunities in this fast-
~ ence brings a great advantage ficronien growing held.
L PROQ'.: of the ef to men like you — practical and YOU! - — R i — S—T
i ffered e
fective training oftere training KNOW-HOW designed
By DaViryJech: for RESULTSI MAIL TODAY FOR FREE FACTS!

Accredited Member of National Home Stucy Council DeVry Technical I[nstitute

N 4141 Belmont Ave., Chicago 41, lll., Dept. RE-1-O
“Qne of North America’s Please give me your FREE booklet, ‘Electronics and YOU,”

Foremost Elactronics and tell me how | may prepare to enter one or more
Training Centers’” branches of Electronics as listed above.

Neme Age
PLEASE PRINT

i ‘ R - ‘.!' i
Street Apt.

. SR> q
DEV RY TE(H N I (AI. | N ST ITUTE _:.\ B ‘_ CDI'YC;:_ck here if subject to Mili'::'nefrqinings.'q'e
CHICAGO 41, ILLINOCIS k 3 DeVry Tech’s Canadian Training Center is located a?

2030 626 Roselawn Avenue, Toronto 12, Ontario
Formerly DeFOREST'S TRAINING, INC.

JANUARY, [958 7
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another first

or

BONDED

Now eligible for

GQROUP LIFE INSURANGCE

from

SPONSORING BONDED PROGRAM DISTRIBUTORS
at no added cost.............

Registered Bonded Dealers who by preference use
Raytheon Receiving Tubes are now eligible for valu-
able life insurance coverage through their sponsoring
distributors. It is obtainable without the necessity of
a physical examination.

This Group Life Insurance Plan for Raytheon
Bonded Electronic Technicians is underwritten by
one of America’s leading insurance companies for the
exclusive use of sponsoring distributors of the
Bonded Dealer Program.

Any Sponsoring Bonded Distributor who meets the
necessary requirements for setting up a Group Life

Y'RE
qnt Ry
Y

—

Insurance Plan for Bonded Dealers may help them
obtain this important protection.

Check with your Raytheon Sponsoring Distributor
and see if he has available to you this automatic way
to gain personal security for you and your family. If
you're not already a Raytheon Bonded Dealer, here’s
another wonderful reason why you should call your
distributor and see if you can qualify. Being a
Raytheon Bonded Dealer makes you stand out from
the crowd. And using finest quality Raytheon Receiv-
ing Tubes for replacement work makes you the
fair-haired boy with your customers, too.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

NEWTON 58, MASS CHICAGO, ILL.

ATLANTA 6, GA.  LDS ANGELES 7, CALIF.

55 Chapel Street - 9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. 2419 So. Grand Ave.

all these

Ewcellernce ére Elecliosnics

Raytheon makes { Receen'ling and Picture Tubes, Reliable Subminiature and Miniature Tubes, ®

Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tube.

RADIO-ELECTRONICS
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of these superb

High-Fidelity

12” COLUMBIA () RECORDS

if you join the Columbia ® Record Club now-and agree to
purchase 4 selections during the coming 12

BAITE PARISIENNE
. LES SYLPHIDES

Two delightful and ro-
mantic ballet scores by
Offenbach and Chopin

7 exciting new jazz im-
provisations by two
great modern combos

“MOONLIGHT" Seaata
‘, “PATHETIGUE” Sonata
7 “APPASSIONATA” Ssnats

Definitive performances
of three best-loved
Beethoven sonatas

EDDY DUCHIN
STORY

‘ oy
DRIGINAL DUCHIN RECORDINGS

JOHNNY MATHIS

s e

day by day

. 4 DORIS
',-5 DAY
-~

|

Doris Day sings The Song
Is You, But Not For Me,
Autumn Leaves—9 more

Duchin plays The Man |
Love, April Showers, Am
1 Blue?, Brazil—-11 more

STRAUSS WALTZES
l  and OVERTURES

& T

[ S«
BRUNO WALTER

Emperor Waltz ,Blue Dan-
ube, Vienna Life, Gypsy
Baron Overture—2 more

PHILAGELPHIA ORCHESTRA. MANDY Conductst

.

T O

ROMANTIC MELODIES FROM:

| ROMEO AND JULIET, SLEEPING BEAUTY,
STH SYMPHONY, NUTCRACKER SUITE.

QUARTET IN D SYMPHONY PATHETIQUE.

MARCHE S1AV. SERENADE FOR STRINGS

Johnny Mathis sings 12
favorites — Day In Day
Out, 01d Black Magic, etc.

Suave arrangements of
Embraceable You, Some-
body Loves Me—-12 more

ADVENTURES
OF THE HEART

Mad About You, Love
Me, Nevertheless, elc.

12 Sinatra favorites —

-

§ Cqravan

Erroll Garner plays Car-
avan, No Greater Love,
Memories of You, etc.

Andre
Kostelanetz
and His Orchestra

P A

fhe Moon of Manakoora,
totus Land, Poinciana,
Jamaican Rhumba, etc.

months

EASY TU REMEMBER
NORMAN LUBOFF CHOIR

| - o e 4 pe
Tenderly, Deep Purple,

Soon, Laura, September
in The Rain, 7 others

AMBASSADOR SATCH

Lous
ARMSTRONG

REX HARRISON

JULIE ANDREWS
AR LADY

Originai

Broadway |
Cast

Complete score! [ Coutd
Have Danced Al Night,
The Rain In Spain, etc.

e )
STRAVINSKY:

FIREBIRD SUITE
TCHAIKOVSKY:

ROMEO AND JULIET %
LEONARD BERNSTEIN
NEW YORK PHILHARMONIC

Armstrong and his All-
Stars. 10 numbers from
triumphant tour abroad

Stunning hi-fi perform-
ances of the “Firebird”
and “Romeo and Juliet’

PORTS OF CALL

RAVEL: BOLERD, LA VALSE, PAVANE
CHABRIER : ESPANA-1BERT: ESCALES
DEBUSSY: CLAIR DE LUNE

Nelson Eddy
Complete Score

A romantic musical tour
—Ormandy and The Phil-

adelphia Orchestra

Rodgers & Hammer-
stein’s fabutous hit, with

Nelson Eddy as Curly

ideal
for listening or dancing

arrangements —

Eight of the bestloved

melodies of all time —
magnificently performed

{‘, You receive, at once, any 3 of these records—FREE.
one is your gift for joining, and the other two are |

your Bonus records *‘in advance™

* After you have purchased only four records, you re-

ceive a 12” Columbia @ Bonus record of your choice
FREE for every two additional selections you purchase
from the Club

* You enroll in any one of the four Club Divisions:

Classical; Jazz; Listening and Dancing; Broadway,'

Movies, television and Musical Comedies

* Every month you receive, FREE, a new issue of the
Columbia @ Record Club Magazine — which describes
all forthcoming selections

ﬁ{ You may accept or reject the selection for your Divi-
sion, take records from other Divisions or take NO
records in any particular month

7ﬁf Your only membership obligation is to buy four selec-

tions from the more than 100 to be offered in the
coming 12 months. You may cancel membership any
time thereafter

{:r The records you want are mailed and hilled to you

at only $3.98 (original cast Musical Shows somewhat
higher), plus small mailing charge

* You must be delighted with membership or you may
cancel it by returning the free records within 10 days

COLUMBIA @ RECORD CLUB
TERRE HAUTE, INDIANA

JANUARY, 1958

America’s favorite quar-
tet sings Love Walked
In and 11 others

THE lNG OF SWIN

EEN NY
OODMAN

1937-38 Jazz Concert No. 2

NEW YORK PHILHARMONIC

Benny Goodman and his
Original Orchestra, Trio
and Quartet. 11 numbers

6 works: Symphony No. 3,
Academic Festival Over-
ture, 4 Hungarian Dances

Oklahoma!|

LEVANT PLAYS GIRSHWIN

1 CONCE ‘O NF
AL oo b
AN AMERICAN IN Pag!S .

3 Gershwin wnrk-s-COn-
certo in F, Rhapsody in
Blue, American in Paris

Darathy Kirsten
Rabert Rounseville

- The complete score of
Lehar’s operetta—vilia,
Maxim's, Women, etc.

= JFREE—ANY 3—VALUE UP TO $12.94—MAIL ENTIRE COUPON NOW! |- —

COLUMBIA RECORD CLUB, Dept. 521

| TERRE HAUTE, INDIANA

[ Classical

Name. cascssammnmenn atacacnens b0y (Hn IR s 00 0s 0 sele seseay

{Please Print)

Address. s it uws ot cvvinids. cone el aak dah Adden T T iR ST -

1f you wish to have this membership credited to an estab-
lished Columbia Records dealer,
subscriptions. please fill

Dealer’s Name..... 30000 0T0000000000 0006 ¢00000aa000000005Q crevrarense

Dealer’s Address............. OHBA6E 008G 005 ~B08000E ~LooTS bae
© Columbla Records Sales Corp.. 1957 ® conmse” @ R racmr ten

Please send me as my FREE gift the 3 records whose
numbers I have circled at the right — and enroll me in
the following Division of the Club:

(eheck one box only)
O Listening and Dancing
O Broadway, Movies, Television and Musical Comedies

I agree to purchase four selections from the more than
100 to be offered during the coming 12 months . .. at
regular list price, plus small mailing charge. For every
two additional selections I accept, I am to receive a 127
Columbia @ Bonus record of my choice FREE.
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|

]

|

|

\ State........oeee = 17, Levant Plays Gershwin
l CANADA: Prices slightly higher, address 11-13 Soho St., Toronto 2B
|

|

|

I

authorized to accept
in the following Information:

CIRCLE 3 NUMBERS BELOW:
1. Eddy Duchin Story
2. Beethoven: 3 piano 1
3. Erroll Garner {**Caravan™)
4, Goité Parisienne; Les Sylphides
5. Easy To Remember—Luboff Choir
6. My Fair Lady—O0rig. Broadway Cost
7. Brubeck and Jay & Kai
8. Gershwin Hits—Percy Faith
9. Sinatra—Adventures of the Heart
10. Ambassador Satch
11, Firebird; Romeo and Jutiet
12, Day By Day—Doris Day
13. Johann Strauss—Waltzes
14, ture of the Tropics—Kostelanetz
15. Ports Of Call
16. Oklahoma!

0 Jdom

18. The Elgort Touch

19. The Great Melodies of Tchaikovsky
20. Suddenty It's the Hi-Lo’s

21. King of Swing—Benny Goodman
22. Brohms: Symphony No. 3

23. The Merry Widow

. B85
24. Wonderful, Wonderful—Mathis

3]
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NEWS BRIEFS (Continved from page €)

management of industrial research
which contributes broadly to the de-
velopment of industry or in the public
welfare.”

Dr. Engstrom is senior executive
vice president of the Radio Corporation
of America, which he joined in 1930.
He has been active throughtout his
period of service in the development and
improvement of color television trans-
mission and reception techniques.

JUMP IN FM receiver sales and an up-
swing in the number of FM stations
on the air has focused the attention of
FM broadcasters on protecting the 88—
108-mec band. (See also p. 98) High-
fidelity manufacturers are also econ-
cerned about the possibility of a cut-
back on the FM band to allow for more
TV stations and industrial facilities.

One FM receiver manufacturer,
Granco Products Corp., states that it
has increased its 1957 production of
FM receivers by 309% over the previous
year.

FACSIMILE SIGNALS BOUNCED off
meteor trails cover a distance of almost
1,000 miles without relays.

Announced by RCA, preliminary
tests between the National Bureau of
Standards in Havana, Ill., and RCA
Labs in Riverhead, L. 1., New York,
have been completed. These points are
910 miles apart.

For the experiments the material to
be transmitted was recorded on 35-mm
film and was scanned to produce a
signal similar to that used in trans-
mitting television films.

The signals were projected by a
highly directional antenna into the
earth’s atmosphere where they hit
ionized meteor trails and are reflected
back to earth to be picked up by an-
other directional antenna.

The system was developed for the
Cambridge Research Center of the Air
Research and Development Command.
The three principal scientists on the
job were Warren H. Bliss, R. J.
Wagner, Jr.,, and G. B. Wickizer. All
are employees of RCA.

ALUMINUM SOLDERING is made easy by
a new technique which uses an inexpen-
sive and stable zinc alloy as a preferred
solder. The solder does not flow, but
must be rubbed on with the solder stick.
No vigorous abrasion is necessary, and
no flux is needed. Joints are stronger

10

An FCC License can be

Get Your FCC License

We Guarantee
to train you until you receive

Your FCC License

Completion of the Master Course (both Sections) will prepare you for a
First Class Commercial FCC License with a radar endorsement. Com-
pletion of Section I only of the Master Course will prepare you for a
Second Class Commercial FCC License. We guarantee to train and coach
you, without any additional cost, until you receive the FCC License as
indicated above. This guarantee is valid for the entire period of your
enrollment agreement.

Cleveland Institute Training Results in success with com-
mercial FCC examinations . . . easily . . . and quickly.

every month our trainees get jobs like these:

Boyd Daugherty:

“T recently secured a position as Test Engineer with Melpar,
Inc. A substantial salary increase was involved. My Cleveland
Institute training played a major role in qualifying me for
this position.”

Boyd Daugherty

105 Goodwin Ct.,, Apt. C

Falls Church, Va.

Top Grade Employers Like These Look

Bendix Radio: “We shall look forward to receiving completed
. applications from your students.”

Philco: “We have employed a great number of well quali-
fied electronics personnel who were graduates of
Cleveland Institute.”

Westinghouse: “We would appreciate your listing our current
openings in your monthly Job Opportunities.”

RADIO-ELECTRONICS
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your Guarantee of Success in Electronics

in a Minimum of Time [ /24
vow/

here’s proof . . .

Name and Address License Time

Walter Eggers, Pacific Grove Ist 12 weeks
Paul Reichert, West Salem, Ohio 2nd 10 weeks
Harold Phipps, La Porte, indianc Ist 28 weeks
John H. Johnson, Boise (ity, Okla. 2nd 12 weeks
James Faint, Johnstown, Pa. 1st 26 weeks

James Glen:

When Jim enrolled, he was a tem- Accredited by National Home Study Council -~
porary employee of the City of
Tacoma, Washington. In the space o

of 14 months, he completed th . | s
aster Comres and reeived his Cleveland Institute of Radio Electronics &

first class license. He is now in- s
stalling and maintaining mobile Desk RE-1, 4900 Euclid Ave., Cleveland 3, Ohie /

and microwave equipment. -— e e e e = — o (
James S. Glen, Jr. Please send Free Booklets prepared to help =
2920 Knob Hill Road me get ahead in Electronics. | have had \v'
Tacoma, Washington training or experience in Electronics as in-
dicated below:
O Military [] Broadcasting
. Radio-TV Servicin Home Experimentin
To Cleveland Institute 0 _ 9 0O P J
[ Manufacturing [ Telephone Company
Aerojet-General Goodyear Atomic Corp. .
American. Airlines IBM . [0 Amateur Radio [0 Other ...coccoivinininis
American Telephone & International Telephone |
Telegraph Co. & Telegraph Co. In what kind of work are you In what branch of Electronics
Bendix Radio Mohawk Airlines .
Braniff Airways Motorola now engaged? ... —-— are you interested? ...............
(B:urroug}As Corp. North American
apital Airlines Aviation, Inc.
Continental Northwest Airlines | e 1) e Age.
Air Lines, Inc. Philco
Convair RCA ‘] AQQIESS  remsmmmsssrytmssamusyossse s s oot/ Smmeses 8o s s S S {8 i e s =
General Electrie Ryan Aeronautical Co.
Glenn L. Martin Co. “Plug many others Cityl ek bt R Zone............ State:cmam. sauea
Special Tuition Rates to Members of Armed Forces Desk RE-1,

JANUARY, 1958
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It’s no trick to save time
replacing dual controls

with -
Centralab
Fastatch® FR-22A
Control Kit

Why waste time with special trips to
jobbers every time yvou need a dual-
concentric, when — at a fraction of
the cost — you can stock a complete
line within arm’s reach?

The handy Fastatch® FR-22A kit
puts 570 dual-control variations at
vour fingertips — gives you the re-
placement you need for 859, of your i
TV, radio, and auto-set service calls }
... and all this for only $28.51! it

Make it a point to pick up a
Fastatch® FR22A dual-control kit at H
your Centralab distributor the next }
time you need supplies.

4.,?%4*%43
n_l_\:m o § ] A DIVISION OF GLOBE-UNION INC.
_— T ®

Each Fastatch® FR-22A kit cone
tains 22 control units, 4 Fastatch®
switches, and 2 auto-adapter bush-
ings that you ‘can combine to get
570 of the most popular duai con-
frols. Each control is factory-as-
sembled, tested, and guaranteed
by Centralab.

922A EAST KEEFE AVENUE O MILWAUKEE 1, WISCONSIN

8-3258 IN CANADA: 804 MT. PLEASANT ROAD * TORONTO, ONTARIO

12,
C
{
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NEWS BRIEFS (Continued)

than the commercial aluminum itself.
It is not even necessary to remove roll-
ing-mill oils or the surface oxide
from the surface to be soldered.

The new technique, which was de-
veloped by G. M. Houton and P. R.
White of the Bell Telephone Labora-
tories, uses an already available alloy
sold under the trade name of Zamak 3
for making zine castings. It contains
aluminum, copper, and magnesium as
well as zinc. The soldering technique is
equally effective for joining galvanized
surfaces without a flux.

TV LIBRARY at the University of
Virginia now permits students to read
books by remote control, without even
entering the main buildings where the
stacks are kept. Students may phone
their requests from either of the two
library branches and have the book of
their choice placed in view of the TV
camera. After having finished a page
at the remote viewer, they ecan turn
pages with a remote control device. A
considerable saving in time and energy
may result, since the books can be made
available to students on the other side
of the 510-acre campus without any
delay.

Hi-FI TRAPS WILDLIFE. Sportsman have
discovered that recordings of geese and
ducks while feeding makes an effective
lure to draw game within range of the
hunter. Recorded with high-fidelity
equipment, the sounds are played back
by portable tape recorders or record
players and are amplified and beamed
in the proper direction with directional
speakers. One such device helped
bring down 1,285 geese during the last
hunting season.

The Interior Department’s Fish &

Wildlife service (FWS), worried over
the effectiveness of this equipment,
plans to ban these devices. Canada
has already put such a ban into effect.
When the United States ban goes into
effect, it is expected to apply only to
the use of recordings to attract game
birds.
RADIO STREET-LAMP CONTROL was de-
clared a success under New York City
traffic conditions after a Fire Depart-
ment test of the new equipment. Tem-
porary radio-controlled portable signal
lights were mounted at three inter-
sections. The lights were controlled by
FM transistor radio units in the cabs
of two fire trucks. At the approach of
a fire truck the flashing signal came on.
The light continued to operate until
the truck had passed. The system is
adaptable to use by all emergency
vehicles.

TV IN JAPAN has shown a tremendous
growth in the 4% years since the first
station went on the air transmitting
to 866 registered receivers. Today
there are 68 stations on the air and
629,595 licensed receivers. This number
is increasing by 40,000 a month. All
programs are monochrome, but color is
expected. Present price of a TV re-
ceiver is about $200 for a 14-inch
screen, high for the average Japanese,
but only half of its cost a year ago. END

RADIO-ELECTRONICS
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| ALLIED’S /755 CATALOG
404 ici

the only COMPLETE catalog
for everything in electronics

Get ALLIED’s 1958 Catalog—it’s
complete, up-to-date — 404 pages
packed with the world’s largest selec-
tion of quality electronic equipment
at lowest, money-saving prices. Get
every buying advantage at ALLIED:
fastest shipment, expert personal
help, lowest prices, guaranteed
satisfaction...

N
\1 ) ¢ Latest Hi-Fi Systems and
- y Components

Money-Saving, Build-Your-
Own KNIGHT-KITS

Recorders and Supplies

Public Address Systems and
Accessories

TV Tubes, Antennas and
Accessories

EASY-PAY
TERMS:
Only 10% down,
up to 18 months
to pay. Available
on orders over $45.
Fast handling—
no red tape.

Amateur Receivers,
Transmitters, Station Gear

Test & Lab Instruments

Specialized Industrial
Electronic Equipment

Huge Listings of Parts, Tubes,
Transistors, Tools, Books

featuring: -
ALLIED’S money-saving knight-kits:
Finest electronic equipment in money-saving kit form. :
Over 50 quality kits available—Hi-Fi amplifier, tuner
and speaker kits, Hobby kits, Test Instruments, Ham
kits (see our KNIGHT-KIT values elsewhere in this pub-
lication). ALLIED KNIGHT-KITS are easiest to build and ‘“'
they SAVE YOU MORE.

EVERYTHING IN HI-FI

World’s largest selection .of quality Hi-.Fi com- send for the leading ‘
ponents and complete music systems—available for . .
immediate shipment from stock. Save on exclusive electronic supply guide H

ALLIED-Recommended complete systems. Own the
best in Hi-Fi for less! ALLIED RADIO CORP., Dept. 2-A8

j 100 N. Western Ave., Chicago 80, HI.

\Ej' IEE]

I [0 Send FREE 404-Page 1958 ALLIED Catalog

Name.
1 I
A S I Address
A L L l E D R A D l o I City Zone. State.
World's Largest Electronic Supply House = ————— J
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LET'S TAKE
WHISKERS

*Whiskers are an old dz'sguz'se
to cover up the facts.’

IMITATOR No. 1 says
in an advertisement in the SATURDAY EVENING POST

that its sets do not have to be fine tuned!

Big beadlines say: “Stop fiddling with fine tuning. _now brings yon

\ Electronic Self-Tuner.” The ad continues: “You just tonch a button and the next

e . channel comes on with a sharp-tuned picture .. 1t's automatic—for you pre-tune
' each channel individually the day you get your set.”

LET’S TAKE THE WHISKERS OFF !

The fact is that Zenith has had pre-tuning—called BULL’S EYE TUNING—since the
first Zenith Television Set ever marketed in 1948! Now, it appears to be new
because someone else thinks he has discovered it and starts using it.

IMITATOR NO. 1 further says in the same ad
“Now remote control is truly practical.”
And also says that its consoles "include remote control—at no extrd cost.”

LET’S TAKE THE WHISKERS OFF!

The fact is that what they are talking about is a “one-half’’ imitation of Zenith’s
“lazy Bones’ remote control which Zenith put on the market in 1950, and which
changes stations in either direction. The one being advertised currently by our
imitator is merely a wired contraption that changes stations in one direction— 5
it is as obsolete as the covered wagon, because now, Zenith’s Space Commarnd
Remote TV Tuning Control turns the set on and off, changes stations in either
direction, and cuts off long, annoying commercials while the picture remains on
the screen. And, Space Command Tuning uses no wires, no flashlights, no batteries.

RADIO-ELECTRONICS
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At Zenith we are growing weary
of inventing and introducing
new, hovel and different tele-
vision improvements=only to

see them imitated years later

‘ by competitors who boast that
' they brought them to you or by

competition disguising their

imitations in new terminology

and then claiming them in
advertising as new=as exclusive = as their inventions.

IMITATOR NO. 2 says in an advertisement in LIFE magazine

“One touch changes channels and fine-tunes picture and sound electronically!”’
It says . .. “EVEN BLINDFOLDED, YOU GET PERFECT TUNING.

LET’S TAKE THE WHISKERS OFF!

The whiskers on this one have a nine-year growth dating back to 1948, when
Zenith first introduced one-knob automatic station selection. New Zenith sets then,
and now, are pre-tuned!

IMITATOR NO. 2 also claims discovery of remote TV control

THEY SAY “imita-

This same ad in LIFE magazine also claims: “FIRST TRUE REMOTE CON-
TROL!” “... lets you change channels and soften sound ...” “No wire stretching
to set!” “No batteries!”

W hat they don’t tell is that this gadget bas to have wires running to the
electric light line, and even then it will not turn the set “on” and “off” and will
not completely mute the sound of long, annoying commercials while the picture
remains on the screen as does Zenith Space Command Tuning.

LET’S TAKE THE WHISKERS OFF!

These whiskers sprouted seven years ago! In 1950 Zenith introduced, as mentioned
above, ‘'Lazy Bones’’ remote control . . . and since that time Zenith researchers and
engineers have worked to develop and introduce the one remote TV control that
obsoleted all others. This is Zenith Space Command Television, introduced to the

> public in 1956. With Space Command Tuning you can tune TV from anywhere in
the room by “silent sound” . . . without wires, cords, batteries, transistors
or flashlights!

ZENITH RADIO CORPORATION « CHICAGO 39, ILLINOIS

The Royalty of

RADIO, TELEVISION, HIGH FIDELITY AND HEARING AIDS

Backed by 38 years of leadership in Radionics exclusively

tion is the best form
of flattery,” but, do
you blame us for
getting weary of
having competi-
tors boast of, or
claim as new, im-
provements which
we invented and in-
troduced, and have
been supplying to
the publicforyears?

JANUARY, 1958
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NEW STANDARD
OF PERFORMANGE

Synelic

P HONO REPRODUWUTCER

IT TRACKS AT ONE GRAM!
ITS FREQUENCY RESPONSE IS
20 TO 20,000 CPS (+2db)!

ONLY WITH THE STUDIO DYNETIC

* Record and needle wear are drastically
reduced!

e You can completely avoid record scratches!

¢ You never have to level your turntable!

* You don’t have to worry about groove-
Jjumping!

* You can get superb fidelitv, even from
warped records!

You get the excellent response, low distortion
and high compliance of dynamic cartridge |
construction, plus high output, minimum
hum pick-up and the elimination of tone arm
resonance and needle talk. There are also
the additional benefits of the elimination of
the pickup of low frequency rumble and
motor noise. This superb unit sells for $79.50
net. Your hi-fi dealer will be happy to ar-
range a demonstration.

Write to Sales Department fo:
reprints of informative,
published articles.

s u == [l

IN ELECTRONICS SINCE 1925

SHURE BROTHERS, INC., 212 HARTREY AVENUE, EVANSTON. ILL.

(Jorrespondence

—

THE RIGID-CONE SPEAKER
Dear Editor:

Mr. Klipsch pays me a handsome
compliment in his October article, but
is rather unkind in calling me an elder
statesman (Bernard Baruch or Win-
ston Churchill type?). Damn it all,
I’'m not that old and I still feel full of
energy and ideas. I cannot reply at
length to his article at this moment.
I had promised you a new analysis of
speaker performance and this is being
prepared; but perhaps I may suggest,

with a sly grin, that Mr. Klipsch
hasn't completed his course in her-

meneutics. ITe is still being fooled by
those carefully checked figures. He
hasn’t appreciated that they do apply
only to speakers with paper cones.

My data, referred to in my first
letter, was taken with Bakelite cones;
hence the disagreement. The letter from
Mr. Harold Luth (September) was, in
my opinion, of great importance; what
he wrote was what I believed. I have
just returned from seeing what he is
doing and all he has found confirms
what I found—the paper cone is a dead
| dog.

It requires no great technical knowl-
edge to understand that for a given
size a rigid piston will push more air
than a flexible one. A paper cone is
a flexible piston, and when driven hard
by the voice coil it folds up to some
extent and so its air-pushing efficiency
is lowered—some of the applied energy
is dissipated in bending the cone in-
stead of pushing the air. My prewar

Bakelite cones were more rigid than
paper, but had certain undesirable

properties and that led me to revert to
paper, but treated in various ways to
make it a better piston material. This
approach was demonstrated by the
Hartley 215 speaker.

That speaker is well liked by a lot
of people but it never satisfied me.
Some said it had insufficient bass be-

| cause it was too small. I believed it had

insufficient bass because the cone wasn’t
stiff enough. The 217 speaker has a
cone in which the paper is converted
into something quite different, much
more rigid, and without any other
change in the speaker the undistorted
output at very low frequencies went
up more than 100%.

Luth revealed to me the fundamental
principles of the work he has been
doing. He proved to my satisfaction
that, if one wholly rejects conventional
notions of cone design, it is possible
to achieve the most striking results.
If o cone, a piston, does not distort in

wWww.americanradiohistorv.com

IMPROVE
your

AMPLIFIER
in S ways

with the Ir W" M
Amperex
GZ34 ,/5ARa

RECTIFIER
A LOW-IMPEDANCE, INDIRECTLY
HEATED, FULL-WAVE RECTIFIER
WITH 250 MA OUTPUT CAPACITY

The unique AMPEREX GZ34 replaces
without circuit changes, in the
majority of amplifier circuits, an

entire line of popular, heavy-duty 5-voit
rectifiers—5U4G, 5V4G, 574, etc.

— with the following benefits:

e Better voltage regulation due to
lowered power supply impedance;

e Higher power supply output
voltage for more power;

e Added filter condenser protection
due to reduced surge;

® Cooler operation due to lower
voltage drop;

® Protection of costly power output
tubes through delayed warm-up.

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

ELB4/6BAS  9-pin power pentode; 17 W PP
6CA7/ELIA High-power pentode; 100 W PP
EF86/6267 Low-noise high-u pentode

ECC81/12AT? Low-noise medium-& dual triode
ECC82/12AU7 Low-noise low-x dual triode
ECCB83/12AX7 Low-noise high-& dual triode
ECCB5/6AQ8 High-u dual triode for FM tuners
£Z80/6V4
EZ81/6CA4

At All leading Electronic
Parts Distributors

9-pin rectifier; cothode; 90 mo.
9-pin rectifier; cathode; 150 ma.

&

ELECTRONIC CORP.
230 Duffy Ave., Hicksville, Long Island, N.Y.

Amperex

RADIO-ELECTRONICS
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| chose C

TELEV

RADIO-COLOR TV

their OWN

NEARLY 60 YEARS

Giant opportunity field! Join the thousands
Coyne Home Training is preparing for a suc-
cessful future in TV —open the door to better
pay jobs, or your own business! COYNE—a
leading residential, practical school—oldest
of its kind—established 1899—is the institu-
tion behind this training.

OYNE
SION

home training because
Coyne has been training

r oood jobs OR
men Tof S BUSINESS for

Here is MODERN — QUALITY TELEVISION
Home Training designed to meet the rigid
standards that have made Coyne famous. You
get personal supervision of Coyne Staff who
know TV and know how to teach. Learn
quickly and easily in spare time. No previous
experience or advanced education necessary.

| chose COYNE hecause
g ( their new method costs less
\ than half what most others do!

¥l 3 -

1 3 P i R aly
g S

o G e T G =

seEND courPoN ForR FREE Book

Send coupon below for all-new fully-illustrated

book and full details including EASY PAYMENT

PLAN. NO COST OR OBLIGATION—NO SALESMAN
WILL CALL

Modern, up-to-the-minute. Easy to follow, step-by-
step instructions—fully illustrated with 2150 photos
and diagrams. UHF and COLOR-TV included. So prac-
tical you can quickly earn extra money in TV-Radio
Sales and Service. Not only Coyne Quality training,
but costs half what you’d expect to pay because you
pay only for training—no costly extras. Free life-time
employment service.

!
| COYNE TELEVISIO
| HOME TRAINING DIVISION

[ 500 S. Paulina St., Chicago 12, lil.

| Dept. 18-H5

| Send FREE Book and details of your
| Television - Radio — Color TV Eome
i Training offer.

I

|

|

l

B.W. ke, Jr.
“Il’r:s(i,geﬁt o - Founded 1899

ELECTRICAL SCHOOL
A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S. Pavlina Dept. 18-H5 Chicago 12, lllinois
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Would you like the greatest possible improvement in your hi-fi system at
the lowest posgible cost? Would you like to hear all the music ou your
records, the instriuments and sounds you've been missing? Would you like
to prolong the life of your valuable records and styli?

All this can be yours with the fabulous new ESL C-60 electrodynamic cartridge,
as advanced as tomorrow’s jet airliner and musical as a rare Stradivarius,
Yet, the C-60 will easily drive all modern preamplifiers, and is ruggedly suitable
for any record changer or arm. Ouly the C-60 has all these advantages:

» Frequency response flat within 1 db 18 cps to 20,000 cps
(Elektra 35 test record)

P Response extends beyond 30,000 cps
» Minimum output 10 mv at 10 cm/sec
» Minimum compliance 6.8 x 106 cm/dyne
» Dynamic mass 1 mg
» IM distortion almost immeasurably small
P Vertical stylus force 2-6 gms
» Output impedance 40 ohms at all audio frequencies
P No transformer nor transistor amplifier ordinarily required
P Performance unaffected by load resistance
» Only $39.50 net at your audio dealer's

After a single hearing, no other malke of pickup can ever again satisfy.
Be anong the first to owst the ESL C-60—the cartridge of tomorrow.

Microphone users arve spreading the good news about ESL’s new line of
maguificent moving coil microphones at sensible prices. For every
application, ESL has a low impedance microphone specifically designed
to provide the highest quality of performance.

An example is the ESL MC-1 pictured above. This superb ommidirectional
microphone will easily meet the most exacting professional requirements
for music and speech, yet it lists for ouly $80 complete with base.

> Frequency range 50 cps to 15,000 cps ==3 db
P Internal inpedance 200 ohms
p Output level —47 db re 1 mw/10 dynes/cm2
» Size 434" x 11%6” X 11%6"
p Weight 8 oz.
A catalog of the entire line of ESL moving coil microphones and

accessories may be obtained free upon request.

FOR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.

Dept.E« 35-5 4 Thirty-sixth Street « Long Island City 6, N.Y.
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CORRESPONDENCE (Continued)

shape when driven by the voice coil,
there will be no distortion in the sound
created by the moving air. This was
an endorsement of the sort of thinking
that has been in my mind for a long
time, yet I did not allow myself to be
fooled. T had to be convinced before I
would go along with him. I was con-
vinced.

Even so, Mr. Klipsch is right in his
first statement: “Much air must be
moved to radiate appreciable power at
low frequencies.” What he has not
appreciated is that we are not bound
to accept a paper cone as the only de-
vice to move the air. We might as well
criticize the performance of an auto-
mobile after running it on kerosene.
Adopt a rigid cone and the size of the
speaker is not important, so long as
enough air is moved. The Hartley-
Luth 220 speaker introduced at the
New York High Fidelity Show is a
demonstration of the thought processes
of its designers. The public can judge
if we are crazy or not.

H. A. HARTLEY
“On tour”
New York City

WHOSE SATELLITE MODEL?

Dear Editor:

Attached is an article which appeared
in the Chicago Sun-Times on Saturday
Oct. 12, 1957.

This article states that the Soviet
journal Young Technique showed a
cutaway diagram of an alleged Russian

samn
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satellite, and reveals that the picture
originally appeared in the January,
1956, issue of Popular Science and ou
the four-color cover of Allied Radio’s
1957 Cataloy. Many Chicago residents
saw the plastic model in December,

RAD!O-ELECTRONICS
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Learn TELEVISION-RA

Servicing or Communications s 387
by Practicing at Home /! Ll
in Spare Time

WITHOUT EXTRA CHARGE
you get special NRI kits developed
to give actual experience with TV-
Radio equipment. You build, test,
experiment with receiver or broad-
casting circuits.
equipment
yours to
keep.

DIO

]

b -

RI Has Tramed Thousands for
uccessful Careers in TV-Radlo

Fe’*" i FX e

Have the High Pay, Preshge, Good
Future of a Skilled TV-Radio Technician

People look up to and depend on the Technician, more than
ever before. Offices, plants, homes everywhere are obliged to
buy his knowledge and services. His opportunities are great
and are increasing. Become a TV-Radio Technician. At home,

and in your spare time, you can learn to do this interesting, satis-
fying work—qualify for important pay. To ambitious men
everywhere here in the fast growing Television-Radio field is
rich promise of fascinating jobs, satisfaction and prestige as
well as increasing personal prosperity.

Increased Opportunities in Growing Field

A steady stream of new Electronic products is increasing the
job and promotion opportunities for Television-Radio Tech-
nicians. Right now, a solid, proven field of opportunity for
good pay is servicing the tens of millions of Television and
Radio sets now in use. The hundreds of TV and Radio Stations
on the air offer interesting jobs for Operators and Technicians.

More Money Soon—Make $10 to $15 a

Week Extra Fixing Sets in Spare Time

NRI students find it easy and profitable to start
fixing sets for friends and neighbors a few months
after enrolling. Picking up $10, $15 and more a
week gives substantial extra spending money.
Many who start in spare time soon build full time
TV-Radio sales and service businesses.

Act Now— See What

NRI Can Do for You

NRI has devoted over 40
years to developing sim-
plified practical training
methods. You train at
home. Get practical experi-
ence, learn-by-doing. Ad-

STITUTE, Wushmg!mv\ll\?\).%1g.ri

Studio Engr., Station KATV
“I am now Studio Engi-
neer at Televisiorn Sta-
tion KATV. Before en-
rolling for the NRI
Course, I was held back
by limitation of a sixth
rade education.”” BiLLy
ANCHEZ, Pine Bluff, Ark.

The Tested Way
To Better Pay

-

64-Page Catalog.

Hus All the Work He Cun Do
“Since finishing NRI
Course 1 have repaired
more than 2,000 TV and
Radio sets a year. NRI
training certainly proved
to be a good foundation.”
H. R. Goroon, Milledge-
ville, Ga.

Washington 16, D. C.

Please mail me the FREE sample lesson and 64-Page ,'

Catalog. (No Salesman will call.)

dress: NATIONAL RADIO IN- ('a (B e

m%%‘l:gFI%ISR/%S%BER' NATIONAL HOME STUDY COUNCIL

l
|
I NATIONAL RADIO INSTITUTE, Dept. A
!
I

Has Good Part Time Business
“Quite early in my train-

ing I started servicing
sets. Now have com-
pletely equipped shop.
My NRI training is the
backbone

gress.” E.
Tacoma, Wash.

of my pro-
BREDA,

See Other Sidem-

s e mm # CUT OUT AND MAIL CARD NOW . s smemm s -

SAMPI,E I.ESSON NO STAMP NEEDED!
_AND CATALOG

WE PAY POSTAGE

j\) and Caree | .
i mmm\:\\l\esb

for e
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m\mm
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Technical “KNOW-HOW" Can Give You Interesting, Important Work

LEARN-BY-DOING with Kits NRI

YOU BUILD AC-DC
Superhet Receiver

NRI Servicing Course includes ali
needed parts. By introducing defects
you get actual servicing experience
practicing with this
/ modern receiver.
Learn-by-doing.

Sends at No Extra Charge
YOU BUILD Signal Generator

You build this Signal Generator.
Learn how to compensate high fre-
quency amplifiers, practice aligning
typical L.F. amplifiers in receiver

. circuits.

Make tests,

conduct ex- —=

periments.

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course |
you build this low power Transmitter,
learn commercial broadcasting operators’

methods, procedures. Train for your FCC
Commercial Operator’s License.

YOU BUILD Vacuum Tube |, L
Voltmeter »

Use it to earn extra cash
fixing neighbors’ sets;
bring to life theory

you learn from

NRI’s easy-to-
understand texts.

P‘.

For Highler Pay, Better Jobs

Be a Television-Radio Technician

Servicing Needs

More Trained Men

Portable TV, Hi-Fi, Transis-
tor Radios, Color are
making new demands for
trained Technicians. Good op-
portunities for spare time
earnings or a business of your

Broadcasting Offers
Satisfying Careers

4000 TV and Radio stations
offer interesting positions.
Govt. Radio, Aviation, Po-
lice, Two-Way Communica-
tions are growing fields.
Trammed Radio-TV Opera-
tors have a bright future.

2_—-—-—————_—_——--__1

FIRST CLASS
Permit No. 20-R
(Sec. 34.9, P. L. & R.)
Washington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE

Washington 16, D. C.

" .
WwWWW americanradiohief

Train at Home the NRI Way

~% Famous for Over 40 Years

‘, NRI is America’s oldest and largest home study

A Television-Radio school. The more than 40 years’

J~FE~ 5';'""' experience training men for success, the outstanding

ovnde’  record and reputation of this school—benefits you

in many ways. NRI methods are tested, proven. Successful

graduates are everywhere, from coast to coast, in small towns

and big cities. You train in your own home, keep your present

job while learning. Many successful NRI men did not finish

high school. Let us send you an actual lesson, judge for yourself
how easy it is to learn.

No Experience Necessary—NRI Sends
Many Kits for Practical Experience

You don’t have to know anything about electricity or Radio
to understand and succeed with NRI Courses. Clearly written,
well-illustrated NRI lessons teach TV-Radio-Electronic prin-
ciples. You get NRI kits for actual experience. All equipment
is yours to keep. You learn-by-doing. Mailing the postage-free
card may be one of the most important acts of your life. Do it
now. Reasonable tuition. Low monthly payments available.
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C.

NRI Graduates Do Important Work

- . ‘ T

w, "é-

o JA

Now Quality Control Chief NRI Course Easy to
"Had no other training Understand

in Radio before enroll- ] gnened my own shop life. If 1 had not taken
ing, obtained job work- pefore receiving my di- the course, probably
ing on TV amplifiers be- _1oms | have had to would still be a fireman,
fore finishing course. fjre extra help. I am in- struggling along. Now

Now Quality Control dent i ntrol Supervisor at
Chief.”" T. R. Fava- hependent in my own URCA -TV " 9. F.
MELINE, NewYork, N Y.

See Other Side
for more
information on
the Tested Way
to Better Pay

Works on Color-TV
‘*NRI changed my whole

LoRro, Norwich, N. Y. sEY, Stockton, Cal.

SAMPLE LESSON
64-page CATALOG
both FREE
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CORRESPONDENCE (Continued)

1955, when it was on display at the
Chicago Museum of Science and Indus-
try.

The photographs show the Soviet
version and the Allied Radio Catalog
cover, which was photographed from
the displayed model.

J. W. RuBIN

Allied Radio Corp.

(The original model which was dis-
played in Chicago, weighed 25 pounds.
It was built at a cost of $150 by
Herbert R. Pfister, associate editor of
Popular Science.—Editor)

DOPPLER DISTORTION

Dear Editor:

The latest round shows the complete
state of superstition existing in some
minds. Mr. Luth (“More About Speak-
ers”, page 18, September, 1957) implies
a different cone material will eliminate
doppler distortion. It must be pointed
out, repeated and emphasized that
doppler distortion is a function of a
moving sheet of air, not a fault of a
speaker: Regardless of how the air is
moved, with a plutonium diaphragm
or just some more air, the fact that it
is in motion produces the frequency
modulation. Thus the solution lies in
reducing the amplitude and velocity
of motion by increase in area. Ob-
viously — or is it obvious when every-
body seems to want to belabor the
point — if the distortion is due to air
in motion, the diaphragm material
cannot affect this form of distortion,
be it either paper, glass, lead or Styro-
foam.

To reiterate, doppler frequency dis-
tortion is a function of the air in
motion, regardless of how it is caused
to move.

For the late readers, this is about
the frequency modulation of one fre-
quency by another. A sheet of air, as
moved by a cone speaker, for example,
or by any other means, carrying simul-
taneously some low frequency (like 50
cycles) and some higher frequency
(like 500 cycles) will produce a fre-
quency shift of a higher frequency in
the form of a flutter at the lower fre-
quency. A motion of .06 inch of the
sheet of air at 50 cycles will produce
about 1¢  peak-to-peak frequency
shift or flutter, an amount which is
plainly audible.

The obvious remedy is to increase the
area so a given amount of energy can
be radiated at a lower energy density
per unit area. The pressure-velocity
transforming function of a horn is
useful in accomplishing this. In well
designed horns the diaphragm needs
to move through only a slight excursion;
and the virtual diaphragm at the horn
mouth (simply a sheet of air) can be
several square feet in area and trans-
mit up to an acoustic watt or more with
negligible distortion, even at very low
frequencies.

found nowhere else.

detector.

points on the dial.

When you tune the H. H. Scott
364 to a weak FM station next
to a strong one, it stays in tume
perfectly. Ordinary tuners using
AFC rather than Wide-Band,
wamler from the weak station
to the strong, making it impos-
sible to tune to weak stations.
Smooth acting slide-rule dial is
extra-long giving better band
spread, so Stations are easy to
separate.

Famous musicians like Metro-

politan Opera singer Jerome

Hines choose H. H. Scott «om-
ponents for their own homes.

e Circuitry is completely drift-free . .

Completely new in styling . . . in engineering . . .
H. H. Seott model 366 AM-FM tuner embodies many new engineering features

Precision-ray tuning eye makes
it simple to tune precisely on
both AM and FM.

Additional Technical Informa-
tion — Model 300

FM sensitivity 3 microvolts for
20 db of quieting; 2 megacycle
wide-band detector; 10 ke sharp-
tuned whistle filter; outputs —
main, multiplex, tape; tuned RF
stage insures high sensitivity
and selectivity on both AM and
FM ; twa position AM bandwidth
for Normal and High Fidelity
programs ; size in mahogany ac-
cessory case 151w x 5h x 12%d.
$159.95. Choice of handsome ac-
cessory cases at $9.95 and $19.95.

New AM-FM Tuner puts wide band FM,
wide range AM within your budget!

in performance . . . the

e Selectivity is superior to conventionally designed tuners because of the wide-band

) ’ . without the need for troublesome AFC.
e Cross-modulation is minimized so strong local stations do not appear at several

e AM section features wide-range circuitry. Reception is so good on fine AM sta-
tions you’ll think you are listening to FM.

Wide-band FM circuitry elimi-
nates cochannel and adjacent
channel interference — makes
tuning drift-free.

The new 30D is a perfect match
to H. H. Scott’s Best Buy Am-

plifier . . . the famous *99".
This 22 watt complete amplifier
is only $109.95.This means that
for only $269.90 you can have a
complete H. H. Scott system.

H. H. Scott, 111 Powdermill Road, Maynard, Mass.

Hope, Ark. PauL W. KLIPSCH Export Dept: BE-1 Telesca International Corp.,
END 36 West 40th Street, New York City
JANUARY, 1958 21 NAME ... ceiiienees. somomsnsocansssassss
ADDRESS......-vc0uven 08% o0 500000500 0BITBO
WWW.america, 0 |StOTV.COm! CITY. ..t ienrenoorsuonnonnsnnes
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BELL TELEPHONE LABORATORIES

DEVELOPS NEW COMPACT
COMPUTER FOR
U.S. AIR FORCE

FRERPRS *

J. A. Githens, B.S. in E.E., Drexel Institute of Technology, and J. A. Baird, Ph.D. in E.E.,
Texas A. & M., check the control panel of Leprechaun, a new high-speed computer which
solves extremely complex problems in one-tenth of a second. Small size and low power are
made possible by new design principles and Bell Laboratories’ invention of the transistor.

The United States Air Force assigned Bell Labs
an interesting assignment: develop a new kind of
electronic computer. The major requirement was
greater simplicity. Of course, no computer is sim-
ple, but this one (known as ‘“Leprechaun” to its
designers) is much smaller and simpler than most
of the computers currently in use.

It has only some 9000 electrical components;
5000 of them are transistors. As a result, Lepre-

BELL TELEPHONE LABORATORIES

chaun has less than one-third the components of
conventional computers. This facilitates testing,
experimentation, assembly and service.

Even in its experimental state, Leprechaun is
a stimulating example of great strides in the sim-
plification and miniaturization of circuitry . . . a
problem of profound interest to all Bell Labora-
tories researchers as they develop radically new
equipment for your future telephone service.

WORLD CENTER OF COMMUNICATIONS RESEARCH. AND DEVELOPMENT

22
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Clip and Mail the Coupon Below—Now!

25 BIG KITS Train in Spare Hours at Home\
for the Best Jobs and Big Pay in

Radio-Television

—my new, faster way!

Want Proof? Send for my
big FREE CATALOG and
Sample Lesson. Let the facts

speak for themselves!

Why wait—get into Radio-Television fast!
I will train you in as little as 10 months
to step into the top paying Radio-Tele-
vision field as a much-needed Service
Technician! You will train entirely at
home in your spare time ... which means
you can train as fast or as slowly as you
like. You have a choice of THREE Sprayberry Training Plans . . .
one exactly suited to your needs. My easier-than-ever payment terms
make it possible for you to get set for the good jobs in Radio-Tele-
vision without the slightest strain on your budget! Get the true facts
... just mail the coupon for my big new 56 page fact-filled catalog
plus actual sample lesson—both FREE.

REALLY PRACTICAL TRAINING—NO PREVIOUS EXPERIENCE NEEDED

My students do better because I train both the mind and the hands.
Sprayberry Training is offered in 25 individual training units, each includes
a practice giving kit of parts and equipment . . . all yours to keep. You
will gain priceless practical experience building the specially engineered
Sprayberry Television Training Receiver, Two-Band Radio Set, Signal
Generator, Audio Tester and the new Sprayberry 18 range Multi-Tester,
plus other test units. You will have a complete set of Radio-TV test equip-
ment to start your own shop. My lessons are regularly revised and every
important new development is covered. My graduates are completely
trained Radio-Television Service Technicians.

MAIL THE COUPON—See what's ahead in

NEWEST RadioTV . .. N : |
GEvElopNERTS adio-TV . . . No Salesman Will Call On You!

Frank L. Sprayberry

Educationai Directar

The coupon below brings you my big new catalog

Your training plus an actual sample Sprayberry Lesson. I invite
covers U HF, Color you to read the facts . . . to see that I actually illus-
Television, F M, trate every item in my training. With the facts in
Oscilloscope your hands, you will be able to decide. No salesman
Servicing, High will call on you. The coupon places you under no
Fidelity Sound obligation. Mail it now, today, and get ready for
and Transistors, your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO-TELEVISION

1512 Jarvis Avenue, Dept. 20-C, Chicago 26, lllinois

Mail This Coupon For Free Fucts and Sample Lesson

Iy US|  SPRAYBERRY ACADEMY OF RADIO-TELEVISION
99 16 ekt oy g 1512 Jarvis Ave., Dept.20-C , Chicago 26, IlL.

Radm"’elews,‘on vision Training Plan. | understand this does not obligate me

TRAINING PLAN and that no salesman will coll upon me. Include New Cota-
% (o e log and Sample Llesson FREE.

Please rush all information on your ALL-NEW Radio-Tele-

Name Age

Address.

Zone. State.

JANUARY, 1958 ; 23
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how long would it take you
to solve this service problem?

Smeared Pic;;l\

(showing black

SYMPTOM: streaks trailing

from blacks)

PHOTOFACT hetps you ek pro;lems like thhis

VI)A

16ALS5

LY
”“4—_1_ — B

- L e
BT | a, 1' '% L{?f” @:‘ L"@%“:'
_J{| ':’]’f 4';“2)«-‘:_;'@ @?% 2} -@t@-&@ 3

]
Tia K Tk TMG

%10

A=

g | 1000 | 2
gk f o—y 3% =~y —mwe ;J \
=] SOUND TAKE OFF 15vDe @z .
CONTRASTS | 20v0¢
, . @ —— - CONTROL!
Let’s take a look at this problem: A -5 T @i @im e
smeared picture such as illustrated above ""’m
is caused by excessive low-frequency re- Ry x;;gn S;l;c
sponse coupled with poor high-frequency oK
response. LOOk fOl‘ the fOHOWIng possxble (Based on an actual case history taken from the Howard W. Sams book TV Servicing Guide")
causes:

Tubes okay?—then: Check the waveform at pin 7 of V7.
The correct waveform is shown right on the PHOTOFACT
Standard Notation Schematic. Waveform correct ’—then:
Check the voltages in the Video amplifier and Video out-
put stages (o determine which part is defective. The cor-
rect voltages appear right on the exclusive Standard Nota-
6. High value of plate resistor R44, R48 or R49 tion Schematic, along with resistances (shown in easy-to-
read chart form). Exclusive pHOTOFACT chassis photos
with “call-outs™ keyed to the schematic help you locate
the faulty parts in just minutes.

1. Defective video amplifier, video output, or Picture tube
2. Low value of coupling capacitor C51 or C53

3. Low value of grid resistor R46 or R52

4. Open cathode bypass capacitor C50 or C52

5. Open series-peaking coil L23 or L21

With the applicable PHOTOFACT Folder at your fingertips,
You trouble-shoot and solve this problem in just seconds.

re’ : S 3 .
Here's how Whatever the trouble, you'll locate it faster and easier
Check the Video Detector (V7) and the Video Amplifier (V8). with a PHOTOFACT Folder by your side. Be sure to use the
Just refer to the Tube Placement Chart (you'll find it in every complete Replacement Parts List to select the proper
PHOTOFACT TV Folder) for quick location of these tubes. replacement for the repair.

Use the servicing method you prefer—checking of waveform, voltage or resistance —
you'll find all the information you need at your finger-tips in PHOTOFACT.
For only *2'4¢ per model, PHOTOFACT helps you solve your service
problems in just minutes—helps you service more sets and earn more daily!
*Based on the average number of models covered in a single set of PHOTOFACT Folders.
HOWARD W. SAMS & CO., INC.
M5 o vams
@ mtoAct i : Howard W. Sams & Co., Inc. :
MONEY BACK QAA i 2[:]205 E. 46th St., Indlalnaplol:st 5, Ind. e — :
& I Put me on your mailing list to receive the Sams Photo-
GUARANTEE ! : fact Index and Supplements. My (letterhead) (business :
. 1 card) is attached. 1
Got atough repair? Try this—at Howard W. Sams' ' '
own risk: see your Parts Distributor and buy the FOR SERVICE t O'm a Service Technician: [ full time; [ part time |
proper PHOTOFACT Folder Set covering the re- 1 1
ceiver. Then useiton the actual repair. If PHOTO- TECHNICIARS ONLY I My Distributor is: L}
FACT doesn't save you time, doesn't make the job Fill out and mail coupon | :
easier and more profitabie for you, Howard W. today for Free subscription : Shop Name ==
Sams wants you to return the complete Folder Set to the Sams Photofact Index | Attn: )
direct to him and he'll refund your purchase price r “to-dat ide 1 = h
promptly. GET THE PROOF FOR YOURSELF— = S Douli L S 1 Address: Wlle s m
TRY PHOTOFACT NOW! virtually any receiver mode 1 )
evertocomeinto yourshop. 1 City Zone State 1
Send coupon now. e, g
24 RADIO.-ELECTRONICS
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RCA INSTITUTES offers you the  “Sw=#
finest of home study training. The equipment
illustrated and text material you get with each
course is yours to keep. Practical work with very
first lesson. Courses for the beginner and the
advanced student. Pay-as-you-learn. You need pay’ 350 West Fourth Streat, New York 14, N. Y.

for Only gme study group at a time. Without obligation, send me FRE; 52 page CATAL,OG on Home

—
|
|
I
r l Study Courses in Radio, Television and Color TV. No salesman
Send for this |
|
|
|
|
|
|
|
|
1

RCA lNSTlTUTES, Inc. Home Study Dept.RE-18

Address. . .ccoeeieinecenioaasoseisan S = TR T TR DU PEPIT

EREE Book Now W == .

please print
RESIDENT SCHOOL courses in New York City offer com-
prehensive training in Television and Electronies. Day and
evening classes start four times each year.

Detailed information on request

Korean Yets! Enter discharge date. . ....cciieiiniineenicnnnans % w008

In Canada — RCA Victor Co., Ltd.
5001 Cote de Liesse Rd., dontreal 9, Que.
To save time, paste coupen on postcard.

JANUARY, 1958 25
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ROHN TOWERS

cover 3 fields

Rohn Manufacturing Company is the largest exc/usive manufacturer
of home television towers! Thousands of distributors, dealers and servicemen
have handled, sold and installed Rohn Towers for years! They’ve proved

to themsclves that there’s more money in Robhn Towers and accessories than any other

line! Rohn Towers now dominate the field and profits for those handling
this line are better than cver. Why? Because Rohn offers profits

—

HOME TV :

By far the biggest }
usage of Rohn

products has been |
and still is for 1
home TV installa- 1
tions. In addition |
to finest of self-

supporting towers,

the Rohn line J
includes telescop- »
ing masts, tubing,

roof towers and all

other types of

accessories for

installations of all i
kinds. Wise dealers
and servicemen
rely entirely on the
Rohn line for a//
installation require
ments. This means
BIGGER
PROFITS.

in all 3 major tower ficlds:

!
COMMUNICATIONS

Many distributors, i
dealers and service-
men are makin
EXTRA PROFITS
by stocking or
handling the
heavier type Rohn
Towers that are
suitable for
communications
purposes. There is :
a demand in erery !
area for radio
communications

towers, micro-wave

344

¥

AR

23

towers, radio tele- .
phone towers and k
industrial towers. I
You can supply ot
this need in your | K
area. Special new
literature is
available for your |
use. [

AMATEUR USE

Another major field of usage for Rohn
Towers is in the field of amateurs and ex-
perimenters. The especially designed “fold-
over’' tower is the best in the field for the
amateur because it allows working on the
antenna on the gronnd. Thousands of ama-
teurs use Rohn Towers with a tremendous
demand still to be sold. You can supply this
demand in your area and capture BIG

PROFITS for yourself.

-~
/., v

26

Send the coupon or write or phone today for the field that you
are neglecting or those that interest you the most.

116 LIMESTONE, BELLEVUE
PEORIA, ILLINOIS  Phone 4-9156

|
|
|
ROMHN Manufacturing Company i
|
1

www.americanradiohistorv.com

ook at these
ROHN exclusives

® HOT DIPPED
GALVANIZED

The finest. most durable finish is avail.
able for ROHN Towers and accessories
... all done entirely on the ROHN
premises under careful ROHN super-
vision.

¢ UNEQUALLED DESIGN
AND ENGINEERING

ROHN is the only design that has stood
up over the years. ROHN has been first
and foremost . . . and always the feader
in new products to meet the changing
demands.

¢ MASS PRODUCTION
FOR LOW COSTS

ROHN was the first to utilize mass
production techniques to build a supe-
rior tower at the most competitive
prices. This means no sacrifice in qual-
ity yet far greater profits for you.

,  © UNIVERSAL CUSTOMER
ACCEPTANCE

Thousands and thousands of installa-
tions prove the ROHN line first in
customer satisfaction.

©

PIONEER
MANUFACTURERS

Pioneers in tower manufacturing—and
today one of the world’s largest manu.
facturers of this type equipment. The
ROHN Company was built on satisfac-
tion on the part of distributor, dealer
and customer alike.

COMPLETE LINE

Only ROHN offers a full inc—one de-
pendable one-stop source for all TV in-
stallation equipment. Save headaches,
save shipping costs, save time. .. use
ROHN unequalled service exc/usively.

S et IR ey G e W T W e 0 GOUR S M TS GOWR Amms M e M)

ROHN MANUFACTURING COMPANY
116 Limestone, Bellevue
Peoria, Illinois
GENTLEMEN: Please send me the catalog and in-
formation on the following:
[ TV Towers ] Amateur Towers
[ Communications Towers [ ] Full line

of Rohn products
NAME

FIRM
ADDRESS _
CITY STATE amisaies

RADIO-ELECTRONICS
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F.C.C.

The Key to Better Jobs

S W Ay
PBA T

\NRTEIN

An F.C.C. commercial (not amateur)
license is your ticket to higher pay and
more interesting employment. This
license is Federal Government evi-
dence of your qualifications in elec-
tronics. Employers are eager to hire
licensed technicians.

LN~
=

Y

S

),

Learn by Mail or in Resident Classes

t

>

Grantham School of Electronics spe-
cializes in preparing students to pass

Do

POy

20 20aN

VS

MAKE MORE MONEY
COMMUNICATIONS

FANAS

V2
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an

LICENSE

This booklet
FREE!

This free booklet gives
details of our training
and explains what an
F.C.C. license can do for
your future. Send for
your copy today.

Fere's Proof...

that Grantham Students prepare for F.C.C.
examinations in a minimum of time. Here is
a list of a few of our recent graduates, the

A - class of licanse they got, and how long it

F.C.C. examinations. Correspondence ‘F took them:
training is conducted from Washing- ! License Wks.
ton and Hollywood; resident DAY and - 3V Douglas Moore, 5102 Flambeau Rd., Madison, Wisc. 1st 11
EVENING classes are held in both P“ ‘ Bernard Klrschner 504 E. 5thE New' York, NY Ist g
ses . : H = Albert D. Meeleib, Box 136, Elrama, Pa. Ist
cities. Either way, we i.rcun you guu:kly ; A Dan Breece, Station KOVE, Lander, Wyo. Ist 12
and well — NO previous training re- - R

. ) . - : ichard Meelan, 166 Jerome St., Brooklyn, N.Y. Ist 10
quired. A beginner may qualify for his ".“ Leo Bishop, 37 Calle Contenta, Flagstaff Ariz. Ist 12
first class F.C.C. license in as little as i’; Carl Deare, Jr., P.0. Box 467, Jeanerette, La. Ist 11
12 weeks. -3 :".! Jackson York 1029 N. Qumcy St., Arlmgton Va. Ist 15

VAN
%

X

I MAIL COUPON TO S(HOOL NEAREST l

Grantham Schools, Desk 84-A

821 - 19th Street N.W. OR 1505 N. Western Ave.
Washington 6, D.C. Hollywood 27, Calif.

1505 N. Western Ave.g
Hollywoed 27, Calif.
Phone:_ HO 2-1411 .

Hollywood
Division

Please send me your free booklet telling how | can get
my commercial F.C.C. license quickly. | understand there
is no obligation and no salesman will call.

821- 19th Street, N.W.
~ Washington 6, D.C.
Phane: ST 3- 3614

Wushington D.C.
Division

1
[
I
|
!

Noame____
Address___ .
City.

| am interested in:

Age

for FREE Booklet CLIP COUPON and

mail in envelope or paste on postal card.

State
[] Home Study, [] Resident Classes

L————————f

£

JANUARY,
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UNIVERSITY ANNOUNCES THE VERSATILE

MODEL

Horn bell rotates full 360° on its axis, while the
‘U” mitg. bracket provides better than 180° vertical
and 360° horizontal adjustment of projector posi-
tioning. Thus, sound can be distributed in any
direction regardless of projector location.

Meets FCOA

specitications < §§ >
for

Twvil Defense

appileations

PATENTS
PENDING

Model CLH
$44.50 List

{less drivery

"TUNE OUT” ECHO & REVERBERATION

The unique pin-point ad-
justment possible with the
CLH at last provides the
long-awaited answer to
coverage of “‘dead spots”
and control over trouble-

some echo and rever-

O beration —regardless of

o R SR structural or physical
placement limitations!

USE SINGLY OR STACKED

[ The ‘U’ mounting bracket
|/ of the Model CLH is spe-
-/

cially designed to link two

oYy or more projectors into

A \ A any configuration, achiev-
B 3 it ing exactly the sound dis-

tribution pattern required.
Even diagonal or alternut-
ing projections are just as

L easy to achieve as *'stand-
ard” patterns.

IFICATIONS: Air Column, 4V ft.; Horn Cut-off, 120 cps; Dispersion,
152%5‘5( 6(§°; Bell Mouth, 2115" x 11 1/2'2’; Depth (less drl(/er), 20"; $44.50 List,

LISTEN | Zlumg#/;gmza/s betlor.

VERSATILITY & ADAPTABILITY UNLIMITED

Meets cvery soundcasting requirement. Use the CLH
wide-angle projector with any University driver to
get exactly the frequency response, efficiency and
power handling capacity you need. Here is depend-
able performance and rea!/ economy—for actual
dollar savings you can count on year after year.

DELIVERY NOW
FROM STOCK

COMMERCIAL - INDUSTRIAL

UNIVERSITY LOUDSPEAKERS, INC., 80 SOUTH KENSICO AVENUE, WHITE PLAINS, N, Y.
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THE MOST COMPLETE SELECTION
OF DRIVERS IN THE INDUSTRY NOW
AVAILABLE FOR USE WITH THE CLH

Model PA-50. Features extended high
& and Jow frequency range, highest con-
& tinuous duty power capacity, greatest
conversion efficiency, husky builr-in
multi-match transformer with terminals

- conveniently Jocated at base of unit. The
. answer to the toughest sound problem.

i Nothing finer!

# Response: 70 10 10,000 cps. Power Ca-
pacity: Full Ranze 50 watts; Adjusted
Range* 100 watrs; List Price: $57.50.

o

&

Model PA-HF. For applications requir-
ing the greatest power handling capacity,
maximum sensitivity, widest range fre-
quency response, plus rugged hfetime
construction. Completely die-cast alu-
minum housing. Increased sound output
% cuts amplitier requirements in half!

Response: 70 to 10,000 cps. Power Ca.
pacity: Full Range 50 wairs; Adjusted
Range* 100 warts; List Price: $47.50.

5 Model SA-30. ““Battleship® construction
for maximum durability against abuse or
in hazardous environments. Completely
. die-cast aluminum housing and built-in
matching transformer for connection to
high impedance lines or *“‘constant voli-
age” systems.
Response: 80 to 10,000 ¢cps: Power Ca-
pacity: Full Range 30 waits; Adjusted
Range* 60 watis; List Price: $47.50.

e

——
e R

Model SA-MF. Will deliver that extra
punch needed to cut through heavy noise,
Use for speech or high quality music.
Response: 80 1o 10,000 cps.; Power Ca-
- pacity: Full Range 30 watts; Adjusted
Range* 60 watis; List Price: $36.00.

Model MA-25. Low in cost, high in
quality, featuring high efficiency magnet,
{ tropicalized 2" voice coil, “‘rim-centered”’
breakdown-proof bakelite diaphragm,

Response: 85 to 6500 cps.; Power Ca.
pacity: Full Range 25 wairts; Adjusted
Range* 50 wartts; List Price: $27.50.

o= $Psogram response adjusted {0 horn cut-off.

ACCESSORIES
£l =

2YC CONNECTOR PMA ADAPTER

2YC Connector enubles two driver units
to be used with one CLH trumpet for
up to 200 watts output. Now you can
get the Super-Power you want’...when
you want jt, using standard stock drivers.
PMA Adapter fits standard %" dia.
threaded pipe to the CLH ‘U’ mounting
bracket. Takes the headache out of
mounting on pipe!

RADIO-ELECTRONICS
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NEW!12-WATT Williamson-type HIGH
FIDELITY INTEGRATED
eemrm—,

o

AMPLIFIER HF12
with Preamplifier,
Equalizer &
Control Section

KIT*34" WIRED *57°

Compact, beautifully packaged & styled. Provides
complete “‘front-end” facilities and true high
fidelity performance. Direct tape head & mag-
netic phono inputs with NARTB (tape) & RIAA
‘phono) feedback equalizations. 6-tube circyit,
ual triode for variable turnover bass & treble
feedback-type tone controls. Output Power: 12
w cont., 25 w pk. IM Dist. (60 & 6000 cps @ 4:1):
1.5% @ 12 w; 0.55% @ 6 w; 0.3% @ 4 w.
Freq. Resp.: 1 w: *0.5 db 12 cps ~ 50 kc; 12 w:
+0.5 db 25 cps ~ 20 kc. Harmonie Dist: 20 eps:
9%, @ 4.2 w; V4% @ 2.5 w; 30 eps: 2% @ 11 w;
5% @ 6.3 w; 40 cpss 1% @ 12 w; 8% @ 0.3 w;
2000 eps: V2% @ 12 w; 10 ke: 1% @ 10 w; Y%
@ 6 w. Transient Resp: excellent square wave
seproduction (4 usec rise-time); negligible ring-
ing, rapid settling on 10 k¢ square wave. Inverse
Feedback: 20 db. Stability Margin: 12 db. Damp-
ing Factor: above 8, 20 cps — 15 kc. Speaker
Connecctions: 4, 8, 16 ohms. Tone Control Range:
| @ 10 ke, =13 db: @ 50 ¢ps, =16 db. Tebes:
2.ECC83/12AX7, 1-ECC82/12AU7, 2-EL84,
1.E281. Size: HWD: 3547 x 127 x 8V4". 18 Ibs,
Mounts in or out of cabinet.

NEW! 50-WATT
Ultra-Linear
HIGH
FIDELITY
POWER
AMPLIFIER

HFSO  KIT %57 WIRED 87"

Like the HF6G shown below, the HF50 features
virtually abselute stability, flawless tramsient
response under either resistive or reactive (speaker)
load, & no boumee or flutter under pulsed condi-
tions. Extremely high quality output transformer
with extensively interleaved windings, 4, 8, & 16
ohm speaker connections, grain-oriented steel, &
fully potted in seamless steel case. Otherwise iden-
tical to HF60. Output Power: 50 w cont., 100 w pk.
IM Distortion (60 & 6000 cps @ 4:1): below 1%
at 50 w; 0.5% @ 45 w. Harmonie Dist.: below
0.5% between 20 cps & 20 ke within 1 db of rated

wer. Freq. Besp. at 1 w: *=0.5 db 6 cps —60
c; #0.1 db 15 cps —30 ke at any level from 1
mw to rated power; no peaking or raggedness
outside audio range. All other spees identical to
HF60 below. Matching cover Model E-2, $4.50.

The specs are the proof....

NEW BEST BUYS by

|- @ @ @ -
w.._

LA
HIGH FIDELITY PREAMPLIFIER

#nrera kit *24%, wireo ¥37%°

With Power Supply: #Hrs1 K17 $29%5, wireo ¥44%°

Will not add distortion or detract from the wide:
band or tramnsient response of the finest -power
amplifiers at any control settings. High quality
feedback circuitry throughout plus the most com-
plete control & switching facilities. Heavy-gauge
solid brushed brass panel, concentric controls,
one-picce: brown enamel steel cabinet for lasting
attractive appearance. Feedback-type, sharp cut-
off (12 db/octave) scrateh & rumble filters. Low-
distortion feedbaek equalization: 5 most common
recording curves for LPs & 78s including RIAA.
Low-distortion feedback tome controls: provide
Jarge boost or cut in bass or treble with mud-freqs
& volume unaffected. Centralab printed-cirenit
Senior *“Co rol” loud control with con-
centric level control. 4 hi-level ewitched inputs
(tuner, tv, tape, aux.) & 3 low-level inputs (sepa-
rate front panel low.level input selector permits
concurrent use of changer & turntable). Proper
pick-up loading & atenuatlon provided for all
quality cartridges. Hum bal. control. DC super-
imposed on filament supply. 4 convenience out:
Jets. Extremely flat wideband freq. resp.: =<1 db
8.100,000 cps; *=0.3 db 12.50,000 cps. Extremely
sensitive. Negligible hum, noise, harmonic or IM
distortion. Size: 4-7/8” x 12-5/16" x 4-7/8". 8 lbs.

NEW

COMPLETE with FACTORY-BUILT CABINET—
2-WAY HI-FI SPEAKER SYSTEM #HFs1 *39%

B

_— NEwW
 $ 60-WATT Ultra-linear

HIGH FIDELITY POWER AMPLIFIER #HF60
with ACRO 70-330 OUTPUT TRANSFORMER

KIT #72° WIRED *99°°

Superlative pzrformance, obtalned through finest
components & circuitry. EF86 low-noise .voltage
amplifier direct-coupled to 6SN7GTB cathode
coupled phase inverter driving a pair of Ultra-
Linear connected push-pull EL34 output tubes
operated with fixed bias. Rated power output:
60 w (130 w peak). IM Distortion (60 & 6000
cps at 4:1): less than 1% at 60 w; less than
0.5% at 50 w. Harmonic Distortions less than
0.5% at any freq. between 20 cps & 20 kc within
1 db of 60 w. Sinuscidal Freq. Resp.: at 1 w:
35 kc at any level from 1 mw to rated power; no
peaking or raggedness outside audio range. Square
Wave Resp.: excellent from 20 cps to 25 ke, 3 usec
rise-time. Semsitivity: 0.55 v for 60 w. Damping
Factor: 17. Inverse Feedback: 21 db. Stability
Margin: 16 db. Hum: 90 db below rated output.
ACRO T0-339 Output Transformer (fully potted).
Speaker Taps: 4, 8, 16 ohms. GZ34 extra-rugged
rectifier (indirectly-heated cathode eliminates high
starting voltage on electrolytics & delays B+ until
amplifier tubes warm up). Input level control.
Panel mount fuse holder. Both bias and DC —
balance adjustments. Std octal socket provided for
pre.amplifier power take-off. Size: 7 x 14" x 8".
30 1bs. Matching cover Model E-2 $4.50.

Genuine 2-way book-shelf size speaker system. Jensen
heavy duty 8” woofer 16.8 0z. magnet) & matching Jensen
coinpression-driver exponential horn twecter with level
control. Smooth clean bass & crisp extended highs free of
coloration or artificial brilliance. Factory-built tuned bass
reflex birch hardwood cabinet (not a kit) constructed to
high quality standards. Neutral acoustical grille cloth
framed by a smooth-sanded solid birch molding. Freq.
Reap. measured 2 ft. away on principal axis in anechoic
chamber with 1 watt input — Woofer: *4 db 80-1800 cps;
Tweeter: =2 db 2800-10,000 ¢ps; Crossover Region: 1800-

® 2800 cps, shift in level over this region depends on tweeter
level control setting. Power-handling capacity: 25 watts.
Size: 23”x117x9”. 25 lbs. Wiring Time: 15 min.
33-00 Northern Blvd., L.I.C. I, N.Y.

JANUARY,

See the ‘'BEST BUYS” NOW IN
STOCK at your nearest distributor.
Fill out coupon on other side for
FREE CATALOG.

Prices 5% higher on West Coast.
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NEW!
50-WATT
! Ultra-Linear
] . : HIGH-

@ 6 @00 FIDELITY
INTEGRATED POWER AMPLIFIER HF52

with Preamplifier, Equalizer & Control

KIT %69 WIRED 109  Section

Combines a power amplifier section essentially
identical to the HF30 power amplifier with a
preamp-equalizer control section similar to HF20
below. Provision for use with electronic crossover
network & additional amplifier(s). See HF30 for
response & distortion specs; HF60 for square wave
response, rise-time, inverse feedback, stability
margin, damping factor, speaker connections;
HF20 for preamplifier, equalizer & control section
description. Hum & noise 60 db below rated out-
put on magnetic phono input (8 mv input for
rated output), & 75 db below rated output on
high level inputs (0.6 v input for rated output).

Matching cover Model E-1, $4.50.

,_ NEW
COMPLETE with Preamplifier, Equalizer
& Control Section
20-WATT Ultra-linear Williamson-Type
HIGH FIDELITY AMPLIFIER #HF-20

KIT #49° WIRED #79°

A low-cost, complete-facility amplifier of the
highest quality that sets a new standard of per-
formance at the price, kit or wired. Rated Fower
Output: 20 w (34 w peak). IM Distortion (60 &
6000 cps/4:1) at rated power: 1.3%. Max. Har-
monic Distortion between 20 & 20,000 cps at 1
db under rated power: approx. 1%. Mid.band
Harmonie Distortion at rated power: 0.3%. Power
Response (20 w): 0.5 db 20-20,000 cps; *+1.5 db
10-40,000 cps. Freq. Resp. (Y4 w): +0.5 db 13-
35,000 cps; =1.5 db 7-50,000 cps. 5 feedback
equalizations for LPs & 78s. Low.distortion feed-
back tone contrels: large boosts or cuts in bass or
treble with mid-freqs. & volume unaffected. Loud-
ness control & scparate level set control on front
panel. Low Z output to tape recorder. 4 hi-level
switched inputs: tuner, tv, tape, aux; 2 low-level
inputs for proper loading with all cartridges. Hum
bal. control. DC superimposcd on filament supply.
Extremely fine output transformer: interleaved
windings, tight coupling, careful balancing, grain.
oriented stecl. 812" x 15” x 10”. 24 lbs.

Matching cover Model E-1, $4.30

Turn page for other EICO ad,
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the specs prove it . .
your BEST BUY is

®

for COLOR & Monochrome TV servicing

FREE CATALOG

shows you HOW TO SAVE 50%
on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

NEW!
s Swee . TYEM SWEEP
SEILU W GENeRaTORR
}é S MARKER #368

PR WIRED
o x5 311995

CXa w ——" 56995
Entirely electronic sweep circuit (no mechanical

devices)  with accurately-biased increductor for
excellent linearity. Extremely flat RF output: new
AGC cireuit automatically adjusts osc. for max.
output on cach band with min. ampl. variations.
Exceptional tuning accuraey: edge-lit hairlines
eliminate parallax. Swept Ose. Range 3-216 mc in
5 fund. bands. Variable Marker Range 2-75 mc in
3 fund. bandsy 60-225 mc on harmonic band. 4.5
me Xtal Marker Ose.. xtal supplied. Ext. Marker
provision. Sweep Width 0-3 mc lowest max. devia-
tion to 0-30 inc highest max. dev. 2-way blanking.
Narrow range phasing. Attenuators: Marker Size,
RF Fine, RF Coarse (4-step decade). Cables: out-
put, 'scope horiz.,, 'scope vertical. Deep-ctehed
satin aluminum panel; rugged grey wrinkle steel
cabinet.

NEW! RF
SIGNAL GENERATOR - =
#324 ¢ ¢
KIT WRED |, % @

52695 53995 & @ @ %

150 ke to 435 me with ONE generator! Better
value than generators selling at 2 or 3 times its
cost! Ideal for 1F-RF alignment, signal tracing &
trouble-shooting of TV, FAL, AM sets; marker
gen.; 400 cps audio testing; lab. work. 6 fund.
ranges: 150-400 ke, 100.1200 ke, 1.2-3.5 me,
3.5-11 me. 11-37 e, 37-145 me:; 1 harmonie
band 111-135 me, Freq. aceurate to *1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment freqs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RF osc.
dircetly plate-modulated by K.follower for
improved mod. Variable depih of int. mod. 0.5C%
by 400 (ps Colpitts osc. Variable gain ext. amphi.
fier: only 3.0 v needed for 30% mod. Turret-
mounted eoils slug-tuned for max. accuracy. Fine
& Course (3-step) RTF attennators. RF output
100,000 uv; AF sine wave output to 10 v. 50-0hm
output Z. 5-wav jack-top binding posts for AF in/
out; coaxiul connector & shielded cable for R¥ out,
J2AU7, 12AV7, selenium rectifier; xinfr-operated.
Decp-etched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

Prices 5%, higher on West Conss.

30

33-00 NorfhernBld.. Long Islond City 1, N.Y.B .

5” PUSH-PULL

NEW! DYNAMIC °s°'§.§’255°°"5

® ® CONDUCTANCE KIT $44.95

ese » ' TUBE & TRANSISTOR Wired $79.95

TESTER #1666 77 PUSH-PULL

4 ﬁﬁj”fﬁ” ® T WIRED 0ScILLoScoPe
L Imﬁ“&:ﬁ"‘;,ﬂ 36995 310995 KIT $79.95

COMPLETE with steel cover and handle.
SPEED, case, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Compoesite indication of Gm, Gp & peak
emission. Simultancous sel of any 1 of 4 combina.
tions of 3 plate voliages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New series-string voltages: for 600
450, 300 ma types. Sensitive 200 ua meter. §
ranges neter sensitivity (1% shunts & 5% pot).
10 SIX.position lever switches: freepoint connec-
tion of ¢ach tube pin. 10 pushbuttons: rapid insert
of any tube element in leakage test civeuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direct-reading of inter-element leakage
in ohums. New gear-driven rollehart. Cheeks n-p-n &
P-n-p transistors: scparate mcter readings of ceol.
leetor leakage ecurrent & Beta using internal dc
power supply. Deep-ctehed satin aluminum panel;
rugged grey wrinklesteel cabinet. CRA Adapter $4.50

NEW!

COLOR

and Monochrome
DCto 5MCLAB& TV
5" OSCILLOSCOPE
#460
WIRED
512950

e Features DC Amplifiers!

Flat from DC-4.5 me, usable to 10 me. VERT.

AMPL.: scns. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout;

attenuator up to 1000:1.
10 ¢€ps-100 ke (ext. cap. for range to | cps); pre-
set TV V & positions; auto. sync. ampl, & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite graph screen;
dimmer; filter; berel fits std plhoto equipt. High
intensity trace CRT. 0.06 usec rise time. Push-pull
hor. ampl., flat to 100 ke, sens. 0.6 rms mv/in.
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps
outputs. Astig. control. Retrace blanking. Phasing
control,

NEW! PEAK-to-PEAK
VTUM #232 & UNI-
PROBE (pat. pend.)
KIT WIRED
32995 34995

Haif-turn of probe tip selects
0C or AC-Ohms.

Uri-Probe — exclusive with
EICO - only 1 probe performs
oll functions! .

Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High
Z input for negligible loading. 414" meter, can’t
burn-out circuit. 7 non-ckip ranges on every
function. 4 functions: +DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme
wide-range accuracy. Zero center. One zero-adj. for
all functions & ranges. 1% precision Cceramic multi-
plier resistors. Mcasure directly peak-to-peak volt-
age of complex & sine waves: 0-4, 14, 42, 140, 420,
1400, 4200. DC/RMS sinc volts: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30,000 v. with HVP probe &
250 mc¢ with PRF probe). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6AL5, sclenium rectifier; xfmr-
operated. Deep-ctched satin aluminum panel,
rugged grey wrinkle stecl cabinet.

® Send for
FREE'CATALOG

now |

www.americanradiohistorv.com

K-follower
coupling bet. stages: ‘4-step freq-compensated
SWEEP: perlectly linear

JEICO,

Show me HOW TO SAVE 50% on Test Equip-
ment ond Hi-Fi. Send me FREF Catolog and
nome of neighborhood distributor.

Nome
Addres
City

Wired $129.50

TUBE TESTER
625

KIT $34.95
Wired $49.95
* tests 600
mil series
string type
tubes
¢ illuminated
roll-chart

3

Pix Tube Test Adapter

6V & 12V
Battery Elim
& Charger
t  #1050:
KIT
$29.95
Wired
g $38.95
or transistorized eqpt, #1060:
KIT $38.95,wired $47.95

L TR 3

=SSl e —

=

Sep. hi-gain RF
& lo-gain audio
inputs.
Special noise
locator. Calibra-
ted wattmeter,

KIT $24.95
Wired $39,95

DELUXE MULTI-SIGNAL TRACER 3147
Ie——

20,000 0hms/Volt
MULTIMETER 3565

KIT 24.95
Wired $29.95

1000 Ohms/Voit
MULTIMETER
#536
KIT $12.90
Wired $14.90

Reads 0.5 ohms
—500 megs, 10
mmfd—5000 mfd,
power factor-

KIT

$19.95

Wired
$29.95

. e @
)

R-C BRIDGE & R-C-L COMPARATOR
39508

KIT

VIVM PROBES Wired
Peak-to-Peak ... $4.95 $6.95
RF $3.75 $4.95
High Voltage Probe-1 . . ... $6.95
High Voltage Probe-2 . .....$4.95
SCOPE PROBES

Demodulator ...... $3.75 $5.75
Direct ... .$2.75 $3.95
Low Capacity ......$3.75 $5.75

33-00 Ncrﬂ\sr:

Bivd,
Long Istand City 1 N
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Radio-Electronics

Hugo Gernsback, Editor

ELECTRONICS IN SPACE

... The Space Age JVill Bring Many Electronic Changes . . .

he Space Age, ushered in on Oct. 4, 1957, by the first
man-made satellite, served a sharp and poignant
notice on all technologists that henceforth their think-
ing must embrace a new viewpoint—outer space.

Since the dawn of humanity, man has been confined to
the very bottom of a vast protective ocean—the atmosphere,.
Now he is venturing forth into airless space and into a
vacuum far more perfect than any vacuum tube he has ever
produced on earth. At the same time, he will be exposed
to the fierce interstellar cold, not far from absolute zero
(when screened from the sun), and, as if this were
not sufficient, to an array of dangerous radiations ranging
from cosmic to X-rays. Man’s leap into space is certain to be
far more exciting and have far greater consequences
than Columbus’ discovery of the New World.

A whole new and vastly complex space technology is now
in the making. It affects every technician, whether he is
a chemist, a metallurgist, a mechanical, electrical or elec-
tronics technician. All must revise their thinking if they do
not wish to be left hopelessly behind.

Take such a comparatively simple space object as the
Russian sputniks. Consider the electronic gear, the trans-
mitter and receiver. Then reflect that while they are in the
sun for 45 minutes, they become fiercely hot from solar
radiation. Then for 45 minutes they travel in the earth’s
shadow, when if they remained there they would cool to
below —200° Fahrenheit! Fortunately, the satellite travel-
ing at 18,000 miles an hour will acquire a mean temperature
after a few revolutions around the earth. To further this,
the Russians pumped an inert gas into their sputnik to keep
the inside temperature from fluctuating too violently.
Nevertheless, the transmitter’s and receiver’s components
often undergo greater temperature stresses than on earth
and must be engineered accordingly.

Much of this changes once we leave the warming rays of
the sun. Suppose that—as will soon happen—a technical
crew is working on the dark side of the moon. Here the night
lasts for about 14 (earth) days. The temperature goes down
to around —400° F. soon after sundown. What will then
happen to an exposed radio transmitter and receiver? You
wouldn’t, for instance, install electrolytic capacitors; they
would cease operating long before the —400° freeze. One
must also consider the fact that at extreme low temperatures
various electronic components become extremely brittle and
have a tendency to fall apart. Batteries? The Leclanché
carbon-manganese—zine type is probably the most efficient
in cold weather. At 70° we have a 1009, capacity (output);
at 20°, 489 ; at 0°, 27%; at —20°, 6% ;at —400°? Long
before that point is reached, they would have burst open.
Hence, in the dark of interplanetary space we would have
to use a different means of current supply, such as hand- or
foot-operated generators or, more likely, in the near future,
atomic batteries.

Curiously, too, as the temperature falls, our electronie
circuits improve vastly—the colder it gets the lower the
electrical resistance of a conductor. Finally, a few degrees
above absolute zero (—459.72°F.), many conductors lose all
resistance—they become superconductors. On earth we al-
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ready have superconductive circuits in which an induced
electric current has been kept going without stopping for
many months without any outside current supply!

If you ponder this statement—space-wise—you will
appreciate what electronic revolutions are coming in the
future. This does not mean that we will get electrical
energy for nothing, but rather that we will get energy for
less effort, at incredible efliciency.

In outer—or even nearby—space, the electronic technician
will find other surprises. You do not need a vacuum tube in
space—it will be far more efficient without the glass en-
velope. This holds true only if the tube is out in open
space; it is not true within a pressurized spaceship.

Transistors, too, work efficiently at lower temperatures.
They have been operated routinely by scientists down to
—40° F. where they perform quite well. What about. trans-
istors at near-absolute zero in the superconductivity region?
We suspect that at such temperatures there will be some
more electronic surprises—but right now this is strietly
hush-hush information.

What about the comparatively new semiconductor, the
solid-state solar cells? These cells are now being used in-
creasingly in space rockets and will be used in most man-
made satellites, replacing the old type dry-cell batteries.
We talked about this with Bell Laboratories’ Dr. D. M.
Chapin, one of the inventors of the solar cell. On earth on a
clear day, the average output of the cell is about 10 milli-
watts per square centimeter. Above the atmosphere in
airless space, there is 309 to 35% more radiation and at
least part of this increase is in useful frequencies. Also
the voltage of the solar cells increases as the temperature
decreases. Thus, in space, the solar cell’s output will be up
considerably, generally speaking. This, then, means that
future spaceships equipped with a bank of efficient solar-
cell batteries will obtain much of their electrical energy
directly from the sun.

At this point we should qualify some of the above state-
ments regarding solar radiation. They hold true only in the
vicinity of the earth’s orbit. Near Mars, the solar energy
from the sun is only 0.44 (earth is 1.00), while near Venus
it is up to 2.04. Near Saturn’s orbit, it is only .011. Finally,
in the orbit of the outermost planet, Pluto, solar cells would
be almost completely useless.

Nor would it be simple to communicate with a spaceship
in the vicinity of Pluto. It would take an average of 6
hours and 25 minutes for a radio message to bridge the dis-
tance between Pluto and earth, or 12 hours and 50 min-
utes for a short two-way conversation,

Weightlessness in space, as far as humans are concerned,
has never been explored except for short periods up to 30
seconds at a time. The first manned satellite will have at
least one human completely wired with all sorts of elec-
tronic gear, from electroencephalic to cardiac, to study
human physical and psychic behavior during extended states
of weightlessness. From what we already know, zero gravity
will probably benefit most individuals. Extended periods of
the weightless state may even cure or ameliorate certain
ailments and diseases. —H.G.
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The strange world of

THE STRANGE WORLD OF COLOR VISION
» W wveart o
Radio-Electronics 1) -
TELEVISION . SERVICING- HIGH FIDELITY

S
=

THE COVER

Our cover this month is an abstraction based on a suggestion
by Mr. Middleton to illustrate this article. The two odd-look-
ing discs are used fo produce sensations of color from black
and white elements only. (See Fig. 6.) The bar slanting across
the bottom is, of course, the color spectrum as most of us

| know it, and the upright panel is the color spectrum of a
color-anomalous or "'color-blind”" person, whose world of color
is based on stimuli from two instead of three primaries. The
floating colored dots or bubbles, chosen to produce a random
display of color, are actually a nighttime color photograph of
colored lights on a Ferris Wheel deliberately shot out of focus.
The picture was taken by Jay Maisel.

520Mp (MILLIMICRONS)

=380 My (MILLIMICRONS)
VIOLET —»{385
BLUE —{475
GREEN—>{520
YELLOW —>1518
ORANGE —>590 e
Fig. 2—The standard ecolor
map or chromaticity diagram.
RED—>{700 All colors are arranged
around white as an optical
center. -
L-780

Fig. 1 — As wavelength of
electromagnetic waves is
raised from 380 to 780 milli-
microns, we see in succession
all the colors of the rainbow.
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By ROBERT G. MIDDLETON

TELEVISION CONSULTANT

Color is by no means stinple—it
is often itncomprehensible and

always tricky; but its apparent
incomsistencies make compatible

color television possible

HILDREN and simple folk sup-

pose that the colors they see real-

ly exist in nature and scoff at the

idea that colors exist only in
the mind.

Physicists explain that the colors we
see correspond to waves of electro-
magnetic energy from 4 to 8 X 10"
cycles per second. Electromagnetic
waves used in radio and television
transmission have longer wavelengths.

Of course, light waves are not color,
any more than radio waves are color.
Physicists do not attempt to explain
further and physiologists cannot. Psy-
chologists are baffled and philosophers
offer various theories which cannot be
proved or disproved.

In spite of the unsatisfactory state
of our knowledge concerning color
vision, many interesting laws have
been discovered, upon which the tech-
nology of color television rests. Some
of these laws are well known while
others are familiar only to specialists.

Trichromatic vision

Of all our body’s organs, the eye is
most remarkable. Loss of hearing is a
personal tragedy but loss of sight is a
calamity—our eyes provide us with
more information concerning the exter-
nal world than any other organ.

RADIO-ELECTRONICS
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It was once supposed that the eye
is a frequency-sensitive organ because
we see various colors when electro-
magnetic waves of various frequencies
enter the eye. As shown in Fig. 1, a
wavelength of 475 mg (millimicrons)
causes us to see blue, 520 mg green,
578 my yellow and 700 mg to see red.

Fig. 1 shows in a limited manner
the information given in Fig. 2. The
chromaticity diagram (Fig. 2) shows
around its border the wavelengths of
light corrvesponding to the common
colors. Note that there are colors along
the base of the diagram to which no
single wavelength of light corresponds.
This is a rather unexpected fact which
is discussed later in the article.

In view of such experimental data,
it is reasonable to conclude that each
color we see has a corresponding fre-
quency or wavelength. However, there
are difficulties which make this con-
clusion unacceptable.

When we mix red light with green
light, we do not see either of these two
colors. Instead we see a new color:
yellow. On this basis, we must abandon
the definition that yellow corresponds
to a wavelength of 578 my, since yellow
is also produced by a combination
of two other wavelengths.

In fact, investigation has shown that
the many thousands of colors which
we see can be obtained by mixing only
three colored lights—red, green and
blue—in various proportions. Color
television operates upon this law, the
law of trichromatic vision. Fig. 3
illustrates how the primary colors of
red, green and blue combine by pairs
to form the complementary colors of
yellow, cyan and magenta. Fig. 4 shows
how the three primary colors combine
to form white.

To obtain compatible operation of
black-and-white and color TV receivers,
wavelengths of light are transmitted
as various phase angles of a color sub-
carrier. This is shown in Fig. 5. Burst
is taken as the reference frequency.
Red, which has a wavelength of 700
my, is transmitted as a phase angle of
76.5°. Magenta, which is a combination
of 700 mp and 475 mgy, is transmitted
as a phase angle of 119°.

The colors seen in the spectrum of
a prism are 1009% saturated. They are
pure colors. Saturated colors are vivid.
Desaturated colors are pale—they have
a pastel shade. The wavelength of a
desaturated color is the same as the
wavelength of the same saturated color.
However, white light is mixed with a
saturated color to make a desaturated
color. In Fig. B, the relative voltages of
the saturated colors are shown by the
lengths of the vectors. Now, if we
shorten the length of the red vector
to half that shown in Fig. 5, we trans-
mit pink—a desaturated red.

It is no mystery that hues are trans-
mitted in terms of phase, and that
saturations are transmitted in terms
of voltage. These values are easily
caleulated throughout. We encounter
the unknown only when we attempt to
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YELLOW

MAGENTA

RED BLUE

CYAN

GREEN

Fig. 3—Red and green
combine to form yellow;
red and blue combine to
form magenta; green and
blue combine to form cyan.

a.

Fig. 6—Black and white pat-
terns which generate the sen-
sation of colors when rotated.

understand how a color such as yellow
is seen when the eye is viewing a mix-
ture of red and green lights. Perhaps
we shall never know.

Producing color

White is a mixture of red, green and
blue. Black is the absence of visible
electromagnetic wave energy. As white
can be produced from colors, con-
versely, colors can be produced by suit-
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YELLOW

T

CYAN

Fig. 4—Red, green

and blue combine to
form white.

Fig. 5—Each color signal voltage
has a phase as well as an amplitude. i

able arrangements of black and white.
For example, when we mount the disk
shown in Fig. 6-a on the shaft of a
variable-speed motor, we see an arc of
color in the rotating pattern. As the
speed of the motor is varied, the hue
of the color changes accordingly. A
disk which produces red and yellow is
shown in Fig. 6-b.

It is thought that there may be three
types of color receptors in the retina
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of the eye, with peak responses to
wavelengths in the regions of red, green
and blue. These color receptors are not
sharply tuned but have overlapping
responses or considerable bandwidth.
Furthermore, when these color recep-
tors are simultaneously energized by
white light which is then suddenly
stopped, the response of the color
receptors does not fall to zero at once,
but requires a small time interval to
decay to zero.

Because the color receptors have
differing decay times, a residual un-
balance of response occurs from the
receptors during the decay time so that
we see color in the black-and-white
whirling pattern, which attacks the
eye with sudden changes from black to
white and vice versa. The disk should
be rotated counterciockwise at a speed
on the borderline of persistence of
vision, and the level of daylight or
artificial light adjusted to produce the
maximum intensity of color in the
whirling pattern. Thin, fairly intense
red rings, blue tails and yellow fields
will appear under suitable conditions.

The known facts of “color blindness”
also support the theory of three color
receptors in the retina, responding in
the regions of red, green and blue.

I WHITE LIGHT

5
Fig. 7-a—Splitting white light into a
color spectrum; b-—recombination of
color spectrum produces white light.

Test charts are available, which reveal
the presence of various types of color
blindness in afflicted persons. Some
persons are completely color-blind, but
still get about quite handily, since
black-and-white vision remains (pro-
vided by the rods in the retina) although
the color receptors (cones) are in-
capable of response.

All of us are color-blind in dim light.
If you walk out of a lighted room into
a dimly lit hall and look at a color
chart, you will find that all the colors
appear to be in shades of gray.

We are also color-blind to very small
patches of color and semi-color-blind to
somewhat larger patches. All colors
seem to drift into orange or cyan hues
as a patch of the color is reduced in
size. This is the I axis of color tele-
vision and is the basis of wide-band
color transmission.

Development of the eye

In an embryonic infant, the retina
develops as an outgrowth of the fore-
brain. However, the function of vision
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is located in the hind-brain and per-
sons who suffer injury to the hind-
brain are as blind as if their eyes had
been put out.

If a person has the hind-brain in-
tact, but his eyes have been injured,
he may still see flashes of light and
colors as a result of mechanical stimula-
tion of the exposed ends of the optic
nerves. A somewhat similar response
is observed by normal persons. If the
eyelids are closed and pressure is
applied to the edge of the eyeball, rings
of yellowish light are seen.

How the sensation of light is pro-
duced in the mind when the optic nerves
are energized is not known. As far as
color television is concerned, it is essen-
tial only that we know the laws of

RED FILTER
RED I RED OUTPUT
WHITE LIGHT . SREEN |
(ABSORBS GREEN & BLUE)
BLE |
BLUE FILTER
g ]
(ABSORBS RED & GREEN LIGHT)
WHITE LiGHT &) SREEN
BLUE BLUE QUTPUT
U
Fig. 8—Optical filters use resonant

electrical circuits which are provided
by nature in the electronic orbits of
the atoms comprising the filter glass.

color mixture whereby any desired
color can be synthesized by a suitable
mixture of the three primary colors.
Fig. 7-a shows how a prism can de-
compose white light into a spectrum
of its color components. Fig. 7-b shows
how the color spectrum can be re-
combined into white light again. This
is not a very striking demonstration.
However, we find that we can remove

WHITE BAR  [BRIGHTNESS OF WHITE BAR
100%

RED CAMERA OUTPUT GREEN CAMERA OUTPUT BLUE CAMERA 0UT_P0?

100% 100% 100%
SATURATION SATURATION SATURATION
BRIGHTNESS OF "~ BRIGHTNESS OF T BRIGHTNESS OF
RED QUTPUT GREEN QUTPUT BLUE OUTPUT

0% 50% %
Fig. 9—The brightness of a white bar,
like that of a color bar, is equal to the
sum of the brightness of its components.

" YELLOW
0% SATURATION Ismoﬂmsss OF YELLOW BAR
FULL 9%

BRIGHTNESS |8

RED CAMERA GREEN CAMERA
ouTPUT ouTeUT
100% 100%
SATURATION SATURATION | o1 cAMERA QUTPUT
0% SATURATION

BRIGHTNESS OF . BRIGHTNESSOF NO BRIGHTNESS
RED

QUTPUT GREEN QUTPUT
% 59%
Fig. 10—The brightness of a“color is
equal to the sum of the brightness of
its components.

(R-Y)

30% 30%
Y Y

¥ SIGNAL Y SIGNAL WITH AN (R—Y) SIG

ALSO PRESENT
Fig. 11—Color is characterized by three
quantities: brightness, hue and satura-
tion. Color brightness is determined
only by Y-voltage value and is not
affected by chrominance voltage.

large regions of the spectrum, leaving
only the colors at the extreme ends
and a color at the middle, and still
obtain white on recomposition. This
robbed white is quite undistinguishable
by the human eye from the first white.

If we were unable to rob the spec-
trum in this manner, color television
as we know it today would be impos-
sible. It is hard enough to transmit
three primary-color signals in a 6-me
channel containing a black-and-white
signal and sound signal without con-
tending with individual signals for
tens of thousands of particular hues.

Robbing the color spectrum

A rainbow spectrum of light is con-
veniently robbed by use of filters, as
depicted in Fig. 8. Optical filters oper-
ate like electric or electronic filters,

+R-Y)
|0ROED-- ----- +.70
I
Bl 75t Yo-eontts3
zZ1
54 1)
& | sol | Y--edt3s
a2 : I |
i
2] by \-the Qinse
1
L .
1 S o [ —
~30323-15-08 (e

Fig. 12—The chrominance voltages pro-
duced by scanning 25%, 50%, 75% and
100% saturated red. Length of chro-
minance vector is directly proportional
to color saturation. Its phase does not
change with change in saturation.

RED BAR GREES';W
2 e
= Al

Fig. 13—Compatability of color-TV and

black-and-white TV requires that the

Y signal as used in black-and-white
transmission be unaltered.

Y SIG FOR RED, GREEN & BLUE

except that the resonant circuits utilized
are contained in the electronic orbits
of the atoms in the filter.

All matter is an arrangement of
electrical forces or fields. The electrons
comprising a substance have a certain
frequency of rotation about the nucleus
of the atom and are coupled to external
space just as an antenna is coupled to
space. Incident electromagnetic energy
can be absorbed by electrons in certain
orbits, just as a tuned circuit absorbs
electromagnetic energy from an an-
tenna.

Thus, an optical filter is an electronic
wavetrap, of atomic dimensions, which
is tuned to the frequency of the electro-
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magnetic energy recognized by us as a
given color. There is no basic difference
between an optical filter and a wave
trap except that the wave-lengths used
in the optical filter are shorter.

Color can be specified on a technical
basis in terms of brightness, hue and
saturation. Fig. 9 shows that the bright-
ness of a white bar is equal to the sum
of the brightnesses of its components
(red, green and blue). The brightness
of red, as seen on a black-and-white
picture tube, is 307 ; the brightness
of green is 597 ; the brightness of
blue is 11%—hence, the brightness of
white is 1007.

Fig. 10 shows that the brightness of
a color is equal to the sum of the bright-
nesses of its components. Yellow has
a brightness, as seen on a black-and-
white picture tube, of 897 . Yellow is
comprised of green which has a bright-
ness of 597% and of red which has a
brightness of 307 —hence, the bright-
ness of yellow is the sum of these
brightnesses, or 897 .

The brightness of a color, as trans-
mitted from a color TV station, is given
by the level of the Y (black-and-white)
signal component, as shown in Fig. 11.
To this brightness signal level is added
a 3.58-mc chroma signal. The chroma
signal specifies hue and saturation.
Fig. 12 shows how the voltage of the
chroma signal specifies the saturation
(vividness) of the color. We have
already seen how the phase of the
chroma signal specifies color (hue).

This particular (NTSC) signal
arrangement has been established to
provide compatibility in black-and-
white and color TV reception. Fig. 13
shows how a succession of red, green
and blue bars is transmitted as a series
of video levels at 30%, 59% and 11%.
This is the only part of the complete
color signal which is seen by a black-
and-white TV receiver.

The chroma signal has a relatively
high frequency (3.579545 mc) which is
largely filtered out in the if and video
amplifier of a black-and-white TV re-
ceiver. In a color TV receiver, how-
ever, the chroma signal component is
not rejected, but is processed through
the chroma circuits of the color re-
ceiver.

The color receiver responds to the
phase of the chroma signal by display-
ing a corresponding hue; it responds
to the voltage of the chroma signal by
displaying a corresponding color satu-
ration. This is how we get compati-
bility. END

DEFINITIONS

A translator picks up vhf or uhf sig-
nals, both audio and video, amplifies
both and then retransmits them on one
of the upper vhf channels.

A hooster (or reflector) is simply a
rf amplifier.

A satellite is, according to some
sources, a booster or translator operated
by a TV station itself to reach a
“shadowed” area. Others refer to satel-
lites as any amplifier that rebroadcasts
a signal that it does not originate itself.
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Medium-Power Amplifier
With High-Power Performance

Three-tube-plus-rectifier Ultra-Linear job de-
livers 20 watts with excellent quality from a
1.8-volt signal input.

Automatic Fine Tuning for TV

The how and why of the new Westinghouse
AFT circuit.

All-TransistorSound Survey Meter

Want to check on the noise level in home,
factory or office? This highly portable instru-
ment will do the job.

TELEVISION
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New Slant on Moscow TV

Albert Johnson,
Moscow, Idaho,
radio-TV repair
man at work on
modern TV re-
ceiver.

EPAIRING complex modern elec-

tronic circuits is a long step from
keeping crystal radios in good repair,
but that is the span of work covered
by Albert Johnson of Moscow, Idaho,
during his 24 years as an electronic
technician.

Injured in an automobile accident
and confined to a wheelchair, Johnson
gives Milo T. Means of the State Voca-
tional Training Department the credit

www.americanradiohistorv.com

for starting him on the road to success.

In 1934, after a period of training,
Johnson rented a store and began to
repair radios. He has had a store in
several different locations before set-
tling at his present place of business.

Now, there are five full-time employes
working for him, servicing and selling
radio and TV sets. Johnson’s comment
on his success, “I've been awfully
lucky.”
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An illustrated discussion of
retirace blanking, vertical
peaking and yoke-damping
defects

By CHARLES J. GARRETT

more about

auxiliary
- circuits

HE last time we got together we

talked about those deep dark cor-

ners of a television receiver’s hori-

zontal circuits. This time, let’s take
a look into a few more ignored spots
in the receiver’s circuitry. The vertical
output stage should be a good place to
begin.

Retrace blanking defects

The vertical output circuit contains
a simple network that in its many
forms has been used more and more in
the last year or two. This network for
retrace blanking is shown in Fig. 1-a.
In normal operation it supplies a ver-
tical retrace pulse of the proper polarity
and spike shape to the picture tube to
cut it off during the vertical retrace
period. Photo A shows the scope pat-
tern of the blanking pulse applied to
the picture tube. It is during this
interval that slanting horizontal lines
(retrace lines) can form on the screen.
Photo B shows retrace lines caused by
reversed polarity of the blanking pulse.

The values of the circuit components
are chosen and arranged to pass only
the quicker retrace pulse and very little
of the actual vertical sweep voltage
which would harmfully affect screen
brightness.

Troubles in retrace-blanking circuits
are usually caused by one or both of
the capacitors developing leakage or a
direct short. A short or leakage in
capacitor C1 (circuit 1-a) can reduce
vertical size as well as allowing retrace
lines to form. A shorted or leaky C2
can black out the screen because it
injects practically the full vertical
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sweep voltage into the picture tube.
An open component in this circuit will
be indicated by the presence of retrace
lines and the absence or distortion of
the retrace-blanking pulse.

Vertical peaking

When the sawtooth capacitor in a
vertical blocking oscillator opens (Fig.
2-a), the condition shown in Photo C
develops. If the resistor shorts or loses
resistance, vertical interlace is de-
stroyed and double the numbar of re-
trace lines form. Photo D shows a
normal number of retrace lines. Photo
E shows the result of a shortedl resistor
in the sawtooth-forming network.

The sawtooth capacitor in a combina-
tion vertical-multivibrator-vertical-out-
put circuit (circuit 2-b) can produce
vertical-sweep distortion, like that
shown in Photo F, when it opexs. When
the resistor in this network gores down
in value, severe nonlinearity, like that
seen in the spacing of the criss-hatch
pattern in Photo G, occurs. Waveforms
at the input plate in this ci-cuit are
similar to those in vertical-blocking
oscillators except that a sharper square
wave is formed when the sawtooth
capacitor opens as in Photo El.

Yoke damping defects

The two 560-ohm resistois across
the vertical yoke coils (ciruit 1-b)
have a purpose similar to thit of the
damper tube in the horizontil output
transformer’s secondary. Thc damper
tube loads down the circuit, 11aking it
difficult for any' transient ofcillations
to exist.
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Fig. 1-a—Retrace-blanking network
found in vertical output stages; b—the
vertical yoke coils.

A similar condition exists in the
vertical output transformer and yoke
coils but, because vertical retrace is
slower, transient oscillations are of
much lower amplitude and duration
and a damper tube is not needed. These
two shunting resistors provide sufficient
loading so that transient oscillations
cannot exist. They also damp out any
voltage peaks or spikes that might be
picked up from the horizontal yoke
coils.

Abnormal operation may not always
be apparent—with these resistors dis-
connected, many older sets will still
perform normally—it depends on the
yoke -efficiency or Q. On modern high-
efficiency yokes, if these resistors are
removed or open, ripples will form on
the left edge of the screen that are
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VERT BLOCKING 0SC /TP

]
SYNC
iNPUT

Fig. 2—a—Sawtooth capacitor in a ver-

tical blocking oscillator; b-—sawtooth

capacitor in a vertical multivibrator —
vertical output circuit.

indistinguishable from those caused by
an improper-size horizontal yoke capac-
itor (see Photo I). Direct substitution
is the best test in this case.

A shorted resistor can cause vertical

JANUARY, 1958

raster keystoning like that produced
by a shorted voke coil (see Photo J).
Therefore, an ohmmeter check of these
vertical yoke-shunting resistors should
be made before replacing a yoke for
vertical keystoning.

The small capacitor across the high
side of the horizontal yoke coils (Fig.
3) has somewhat of a damping action,
also. Ripples on the left side of the
screen can also be due to interaction
or crosstalk between the vertical and
horizontal deflection coils.

The basic purpose of this capacitor
across the top half of the horizontal
deflection coils, the half farthest from
B plus, is to balance the capacitauce
of both horizontal yoke coils (with
respect to ground). Thus any coupling
to the vertical deflection coils from the
horizontal coils is equally out of phase.
Interaction and crosstalk can thereby
be nullified.

However, even on many new sets,
some ripples are evident on the left
edge of the screen. Assuming that the
vertical yoke resistors are not defec-
tive in these sets, an adjustment of the
value of the horizontal yoke capacitor
can correct or improve this condition.

A mica trimmer adjustable from
10 to 100 zuf can be temporarily sub-

www.americanradiohistorv.com
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lBOOSTED B+

Fig. 3—A capacitor across the top half
of the yoke coils has a damping action.

stituted for the original yoke capacitor
and adjusted for best results. When
the best setting is found, the capacitor
can be carefully removed and measured.
The indicated value will be correct for
the horizontal yoke capacitor for that
particular yoke and set.

Another common trouble that can be
caused by this capacitor is horizontal
keystoning when it shorts out. This
defect is shown in Photo K. Inciden-
tally, a replacement horizontal yoke
capacitor should be rated at 1,500 volts
or more due to the high spike voltage
present in yoke circuits. END
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Fuzz is still learning about color TV —

the hard way

Red
and Fuzzball
on
convergence

By ROBERT G. MIDDLETON
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Fig.| Fig. 2 Figd
N BLUE GREEN @B RED

ig. 1—(left) Blue lateral corrector
eparates blue and green vertical lines
for easier checking.
'ig. 2—(center) Make the red and blue
lines parallel.
'ig. 3—(right) Red, green and blue
ertical center lines must all be
parallel.
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AVE 1 still got a job?” asked

Fuzzball anxiously, as he sat

down beside Red at the counter.

“Take it easy,” Red replied.

“Old Fatpants is late himself this

morning—he don’t even know that you
didn’t show.”

Fuzz’ hand shook visibly as he
reached for the cup of coffee. “So where
vou been, anyhow?” Bess asked curi-
ously.

“It worked out to be sort of a lost
weekend for me,” Fuzzball explained.
“I took one too many and .. .”

“There are times,” Red chuckled,
“when IKuzz lives in a world of his
own.”

“There ain’t no such world,” Bess
snorted, and flounced off.

“There was a good reason for nie
falling off the wagon though,” Fuzz
said in self-defense.

“Always is,” Red agreed. “What’s
yours?”
“It’s that installation out on the

South Side,” said Fuzz. “Line voltage
drifts up and down so much that I
can’t converge the picture tube for
sour apples.”

“That’s easy,” replied Red. “All you
got to do is put in an automatic line-
voltage regulating transformer.”

“That’s easy?” Fuzzball asked. “This
guy won’t even buy an outdoor antenna.
I can’t get him off my back.”

“Lord have mercy,” Red breathed.
“The penny-pinching public again.”

“What can I do?” Fuzzball asked
helplessly.

“Ignore him,” Red advised.

“Suppose he calls up Old Fatpants
and complains?”’

“Let him. I'll talk to Fatpants. I
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been on these hey-rube runs

K‘Red.Y’

“What now?”

“Can vou cash me a check’

“The answer is no. Here’s
gwe you. That way nobody
ding nobody.”

“Thanks, Red. I dunno wh
without a buddy like you.”

“l know what you’d do—a
you.”

A shortcut?

“Not to change the subje
got a new way to converge
tube that I like better.”

“What’s that?”

“When I start making the
dynamic, I kill the red gun
up the green dots with the b

“Nothing wrong with doin
way, if you want to.”

“The way you started me
plained Fuzzball, “I left the
on. It’s less complicated to a
green by itself.”

“At the beginning, yes,” Re
“But it’s a sure bet that afte
some more experience, vou'll t
the red gun on.”

“l suppose you're right,”
remarked. “Right now, it see
to work with two colors at a

“After vou get experien
explained, “you’ll learn to pay
tion to the colors you’re nof
with. It will just be a bothe
then, to be turning guns off

“] see what you mean,” Fu:

“Tell me this,” said Red,
keep the green and blue dots
in the center?”

“I took your hint before, 1

wWww.americanradiohistorv.
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before.” crosshatch to start the job and I found
it’s easier that way.”
“Thought vou would.”

i “But I don’t keep the green and blue
1 fin I’'ll  lines converged at the center unless
in’t kid- I’m working in a real dark room.”

“You’re learning fast.”

“Hope so,” Fuzz replied. “I found
that when there’s light shining on the

t I’'d do

d so do screen, it’s easier to judge if the green
and blue lines are straight with each
other if I keep them separated a little
bit.” (See Fig. 1.)

t, but I “Most techs would agree with you

picture on that one,” Red assured him.
“One thing the set manufacturers
have done that really helps on this
vertical  convergence, though.”
and line “Namely?”
le dots.” “They are either mounting the
it that dynamic controls on the front of the
" set or on a box that you can bring
wut,” ex-  around to the front.”

I.'ed sun “You can say that again. It’s cut

just the convergence time just about in half.”

) “OK. I will say it again,” Fuzzball

agreed. .

you get grinned.

s‘leaving‘ “You’re a real character,” Red re-
plied disgustedly. “But what are you

Fuzzball doing aftgr yo‘u' line up the green and

\s easier blue vertically?”

ime.” “Well, then I kill the green gun and

e,” Red turn the red gun back on.”

10 atten- “That’s OK.”

working “I adjust the red beam magnet or

to you, the blue lateral corrector to separate

and on.” the red and blue lines a little bit.”

. replied. “What next?”

“do you “Just like the green. I adjust the

snverged red vertical amplitude and tilt controls
to make the red and blue lines straight

:d. I use with each other up and down the
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screen.” (See Fig. 2.)

“I hope you mean you are watching
just the vertical center column on these
vertical adjustments,” Red interjected.

“What do you think I am. Stupid?”
Fuzzball asked.

“I'd rather not answer that question
vet,” Red observed. “Then what next?”

“That’s when I turn the green gun
back on and check to see whether the
green light is still straight.” (See
Fig. 3.)

“A little green touchup might be in
order,” Red agreed.

Finishing up

“Finally, I adjust the beam magnets
and the lateral corrector to bring the
three color lines together and make a
white line.”

“How’s your luck running?”

“Sometimes there’s a little tattle-tale
color showing at the top or bottom,”
Fuzzball admitted.

“You'll never get it 1009 perfect,”
Red reassured him. “We discussed that
before.”

“But you can’t see it very far back
from the set,” Fuzz said.

“Better hadn’t, at viewing distance
anyhow.”

“It’s a funny thing,” Fuzzball mused,
“when there’s a little color showing at
the top of the white line, the dynamie
adjustments will shift the color fring-
ing to the bottom of the line, or to the
middle. But you got to leave a little
fringing somewhere.”

“You're getting hep,” Red remarked,
“and just where do you leave the
fringing?”

“Does it make a difference?” Fuzz
asked innocently.
“Sure does. You'll have lots less

complaints if you leave the final fring-
ing at the bottom.”

“But why should that be?” asked
Fuzz.

“Simply because programming usual-
ly carries the action above center screen
—that’s where John Q. Public looks the
most.”

“1 got to admit it makes sense,” Fuzz-
ball agreed.

“Now what next?”

“That’s when I switeh over to white
dots and work on the blue amplitude
and tilt controls.”

“You can keep on with the cross-
hateh if you want to,” Red advised.

“How would vou do that?”

“Well, the crossovers on the hatch
give you the same use as dots.”

“I guess they would, at that.”

“So you can look up and down the
vertical center line, and see how the
crossovers are doing.”

“It always looks OK at the center
of the screen,” Fuzzball reminded him.

“That’s right. The static adjustments
make it easy to bring the center in.”

“But the crossovers are pretty
cruddy at the top and bottom of the
screen.”

Now the blue
“Right again. So you should open
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up the blue vertical amplitude control
wide and adjust the blue vertical tilt
to get the same blue separation at both
the top and bottom of the screen.”

“You get away from the dot routine
on this deal,” Fuzz remarked.

“Naturally, because you’re working
with a different type of pattern.”

“Well, after I get equal blue line
spacing at the top and bottom, where
do I go from there?”

“Next thing you do is turn down the
blue amplitude to get equal blue line
spacing all the way up and down the
vertical ecenter column.”

“But I might have to touch up the
blue tilt adjustment,” Fuzzball sug-
gested.

“Only a miracle could save you,” Red
agreed. “There’s quite a bit of inter-
action.”

“And, then, when the blue lines are
spaced exactly the same amount from
the vellow lines all the way up and
down the center column, the static
adjustments would give final vertical
convergence.”

“Fuzzball, there are times when you
are so bright you dazzle me,” Red said
cffusively. “Permit me to buy you
another cup of coffee.”

“That’s coffee?” Fuzzball exclaimed,
ducking agilely as Bess heaved a
creamer at him.

“We can use crosshatch all the way
on the horizontal dynamic convergence
too, if we want to,” Red added.

“How about giving me a rundown?”
Fuzzball suggested.

“Well, you started off by telling me
how you kill the red gun when you
start the vertical. So you can start the
horizontal the same way, killing the
red gun.”

“Makes it easier to remember that
way,” Fuzz observed.

“Then,” continued
green horizontal amplitude and the
green horizontal phase at the same
time and get the green crossovers on
the same side of the blue crossovers.
Get the crossovers the same, all the way
along the horizontal center line.”

“Guess I might need to hit the beam
magnets or lateral corrector a little
to separate the green and blue,” Fuzz-
ball suggested.

“But definitely,” Red agreed, “and
positively if there is much light in the
room.”

“So after I get the green crossing
all on the same side of the blue cross-
ings, where do I go from there?”’ Fuzz
asked.

“Then you get down to fine points,”
Red explained. “Look at the spacings
between the green and blue crossings.
You’ll find it’s dollars to doughnuts
that the spacings aren’t all exactly
equal amounts.”

“So I suppose I got to touch up the
green amplitude and phase to make all
the crossover spacings the same.”

“Posilutely. Then, you do exactly
the same thing for the red crossovers.
Kill the green gun and turn on the red
gun. Adjust the red amplitude and

Red, “turn the
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phase to get equal crossover spacings,
with all the red crossings on the same
side of the blue crossings.”

“That makes a pretty good routine
for remembering,” Fuzzball remarked.
“What do I do next?”

“Turn the green gun back on. Both
the red and green crossovers will be
pretty near even from the blue cross-
overs. A little touchup on the red and
green controls should do it about right.”

“What about the blue horizontal
dynamiey?” Fuzz asked.

“I'm getting to that,”” Red replied.
“But, first, you want to make sure you
are satisfied with the job so far. Get
on the static adjustments and make the
pattern white in the center of the
screen. Then, you might want to do
just a little more touching up to get
real good crossovers at the same points
all along the horizontal center line.”

“Then I go to the blue horizontal
controls?” asked Fuzz.

“Absotively. Now we straighten up
the blue line and bring it in with the
yellow line.”

“So far, I've always been resonating
the blue phasing coil,” Fuzz ventured.

“Saves time,” Red agreed. “You
should do it on this all-crosshatch
routine also. Open up the blue hori-
zontal amplitude and adjust the blue
horizontal phasing coil for a peak,
smack in the center of the screen.”

“That’s just like we were using dots.”

“Right. Then, back off on the ampli-
tude until the blue line is as near
parallel with the yellow as possible.”

“But I'll probably need to touch up
the blue phasing here.”

“You’re reading my mind,” Red
stated. “The touchup will give the
parallel spacing you’re looking for
between the blue and yellow lines.”

“And the static controls will give
me final overall convergence,” Fuzz
suggested.

“Just about,” Red agreed. “But there
are a couple of little points to keep in
mind.”

“Such as?”

“Look carefully at the vertical con-
vergence. You might have knocked it
out a trifle, and need to touch it up a
wee bit.”’

“Anything else?” asked Fuzz.

“Yep. Check the corners of the
screen. There’s no adjustment here,
but sometimes if you see a little fring-
ing in the corners, you can compromise
a little to improve it, without hurting
other parts of the screen noticeably.”

“Whoof!” exclaimed Fuzzball, blow-
ing hard. “And I took up television
for a living. I could of had a job in a
putty-knife factory and nothing to
worry about.”

“Maybe you could get a job as a
pilot on a rocket to the moon,” Bess
suggested.

Fuzzball rose to his feet. “Give the
gal her money, Red, and let’s get out
of this booby trap.”

Bess banged another creamer on the
door behind the fast-moving Fuzzball's
back. END

39


www.americanradiohistory.com

TELEVISION

T is list includes all United States,
Ci tadian and Mexican

Television Statioi List

Alebama
WAlQ Andatusia 2
WABT Birmingham i3
wBla Birmingham 10
WBRC-TV Birmingham 6
WMSL-TV Decatur 23
wTvy Dothan 9
WOWL-TV Florence . 15
WALA-TV  Mobile 10
WKRG-TV Mobile ]
WCOV-TV Montgomery 20
WSFA-TV  Montgomery 2
wTiQ Munford 7
Alaska
KENI-TV  Anchorage .
KTVA Anchorage
KFAR-TV Fairbanks
KTVF Fairhanks
KINY-TV  Juncau
Arizona
KYAR Mesa-Phoenix o2
KOOL-TV  Phoenix .10
KPHO-TV Phoenix 5
KTVK Phoenix 3
KGUN-TV  Tucson 9
KOLD-TV  Tucson 13
KVOA-TV  Tucson 4
KIVA Yuma i
Arkansas
KRBB El Dorado .
KFSA-TVY Fort Smith
KNAC-TY Fort Smith
KARK-TVY Little Rock
KTHV Little Rock
KATY Pine Blufi-
Little Rock 7
California
KBAK-TV Bakersfield
KERO-TV Bakersfield
KHSL-TV Chico .. 12
KIEM.TV  Eureka 3
KFRE-TV Fresno 12
KJEO Fresno 47
KMJ-TVY Fresno 24
KABC-TV Los Angeles 7
KCOP Los Angeles . i3
KHI-TY Los Angeles . 9
KNXT Los Angeles . 2
KRCA Los Angeles 4
KTLA Los Angeles . 5
KTTV Los Angeles . X}
KVIP-TY  Redding .. 7
KBET-TV  Sacramento 10
KCRA-TV  Sacremento 3
KSBW-TV Salinas-
Monterey 8
KFMB.TY San Diego 8
KFSD-TV San Diego 10
KGO-TV San Francisco . 7
KPIX San Francisco 5
KQED San Francisco 9
KRON-TV San Francisco ... 4
KSAN-TV San Francisco ... 32
KNTV San Jose _. i
KSBY-TV  San Luis Obispo.. 6
KEYT Santa Barbara . 3
KOVR Stockton 13
Colorado
KKTV Colorado Springs.. ti
KRDO-TV Colorado Springs.. 13
KBTV Denver . 9
KLZ-TVY Denver 7
KOA-TV Denver 4
KRMA-TY Denver 6
KTVR Denver . 2
KREX-TV Grand Junction.... 5
KFXJ-TV ~ Montrose . 10
KCSJ-TV  Pueblo . 5
Connecticut
WICC-TV  Bridgeport
WHCT Hartford
WTIC-TV  Hartiord
WNBC New Britain-
Hartford ... 20
WNHC-TV New Haven—
Hartford . 8
WATR.TV Waterbury

Delaware
WVUE

District of
WMAL-TY
WRC-TV
WTOP-TV
WTTG

Florida
WESH-TV
wWITY

WINK-TY

WFLA-TV
LARAS
WEAT-TV

Georgia
WALB-TY
WAGA-TV

WMAZ-TY

WROM-TV
WSAV-TV
WwTOC-TV
WwCTVY

Guam
KUAM-TV

Hawaii
KHBC-TV
KGMB-TV
KHVH-TV
KONA
KULA-TV
KMAU-TV
KMVI.TV

Idaho
KBOI-TV
KIDO-TVY
KID-TV
KLEW-TV
KLIX-TV

Hlinois
WCIA
WILL-TV

WBBM-TV
WBKB
WGN-TV
WNBQ
wWTTwW
WDAN-TV
wTvP
WSIL-TV
WEEQ-TV
WEEK-TV
WTVH
WGEM-TV

WREX-TV

Wilmingten . .

Columbia
Washington _.
Washington
Washington
Washington

L Y-¥NIN]

Daytona Beach....
Fort Lauderdale—
Miami __.
Fort Myers
Jacksonville
Jacksonville
Jacksonville
Miami

Miami
Orlando
Oriando
Palm Beach
Panama City
Pensacola .
St. Petershurg .
Tampa-

St. Petersburg .
Tampa-
Petersburg ...
W. Palm Beach ..

w
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Albany .
Atlanta
Atlanta
Atlanta
Augusta
Augusta ..
Columbus
Columbus ...
Macon-
Warner Reobins. .
Rome
Savannah
Savannah . .
Thomasville~
Tallahassee
(Fla.)

LI

N =
[N

—www

Hilo
Honolulu
Honolulu
Honolulu
Honoluly
Wailuku
Wailuku

Boise
Boise
Idaho Falls
Lewiston ...
Twin Falls .

Champaign
Champaign-
Urbana ..
Chicago
Chicago
Chicage
Chicago
Chicago
Danville
Decatur
Harrishuri
La Salle
Peoria .
Peoria .
Quincy~
Hannibal (Mo.) ..
Rockford
Rockford
Rock fstand
Springfleld ...

Compile

Indiana
wWTTVY Bloomington—
Indianapolis
wSJv Elkhart .
WFIE Evansvitle
WTVW Evansvitle .
WANE.TV Fort Wayne 5
WKJG-TV Fort Wayne ...
WFBM.TY Indianapolis
WISH-TY Indianapolis
WLWI indianapolis
WFAM-TV Lafayette
WLBC-TVY Muncie . .
WNDU-TY Notre Damec-
South Bend
WSBT-TY South Bend
WTHI.TY Terre Haute ...
WINT Waterloo—
Fort Wayne ...
lowa
wol-Tv Ames—
Des Moines
KCRG-TV Cedar Rapids .
WMT-TY  Cedar Rapids
woC-TVY Davenport ...
KRNT-TV Des Maines
WHO-TV Des Moines ...
KQTv Fort Dodge
KGLO-TY Mason City
WPTA Roanoke
KTIV Sioux City
KVTV Sioux City
KWWL-TVY Waterioo—
Cedar Rapids
Kansas )
KTvC Ensign-
Cimarron ...
KCKT Great Bend .
KTVH Hutchinson-
Wichita ...
KOAM-TV Pittsburg-
Joplin  (Mo.)
WIBW-TV Topeka .
KAKE-TY Wichita
KARD-TV Wichita
Kentucky
WEHT Henderson
WKXP-TV Lexington
WLEX-TV Lexington
WAVE-TV Louisville
WHAS-TV  Louisville
WPSD-TV Paducah
Louisiana
KALB-TV Alexandria ...
WAFB-TY Baton Rouge __
WBRZ Baton Rouge
KLFY-TV Lafayette ...
KPLC-TV  Lake Charles .
KTAG-TV Lake Charles
KLSE Monroe
KNOE-TV Monroe
WDSU-TV New Orlea
WIMR-TV New Orleans .
WWL-TV New Orleans ...
WYES-TV New Orleans ...
KSLA-TV  Shreveport
KTBS-TV  Shreveport
Maine
WABI-TV Bangor
wWTwo Bangor
WMTwW Poland Spring
WCSH-TV Portiand
WGAN-TV Portiand
WAGM-TY Presque |
Maryland
WBAL-TV Baltimore
wizZ-TV Baltimore
WMAR-TV Baltimore
WBOC-TV Salishury
Massachusetts
wCcDC Adams~
Pittsfleld
WBZ-TV Boston
WGBH-TV Boston
WHDH-TV Boston
WNAC-TV Boston ;
WRLP Greenfield 3
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by MURIEL SCHILLER

WHYN-TV
wWWwWLP

Michigan
WPAG-TY
WNEM.-TV

WKNX-TV
WPBN-TV

Minnesota
KMMT
KDAL-TV
WDSM-TV
KMGM-TV

WCCO-TV
WTCN-TV

KROC-TV
KSTP.TV

KTCA-TV

Mississippi
WCBI-TV

Missouri
KFVS-TV
KOMU-TV
KHQA-TV

KRCG

KODE-TY
KCMO-TV
KMBC-TV

KTvVO

KFEQ-TV
KETC

KSMO-TV

Nebraska
KHAS-TV
KHPL-TVY

Nevada
KLRJ-TV

KLAS-TV
KSHO-TV
KOLO-TV
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Springfield-
Holyoke .
Springfield

Ann Arbor
Bay City-
Saginaw .
Cadiilac .
Detroit
Detroit
Detroit
Detroit
East Lansing
Grand Rapids
Kalamazoo
Lansing

Marquette
Saginaw-
Bay City ...
Traverse City .

20

o -

@
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¢

Duluth-Supe: -
Duluth-Superior ..
Minneapolis—
St. Paul .
Minneapolis—
St. Paul ..
Minneapolis—
St. Paul
Rochester
Paul-
Minneapolis
St. Paul-
Minneapolis

© owe

Columbus ..
Hattieshurg
Jackson
Jackson 5
Meridian 5
Tupelo ...

© W

Cape Girardeau .
Columbia
Hannibai-
Quincy (I1.)
Jefferson City
Joplin
Kansas City
Kansas City .
Kansas City .
Kirksville-

Ottumwa (lowa)..

N

Sedalia ...
Springfield
Springfield

WODANUNONW HOONWN

Billings
Butte

Glendive
Great Falls
Kalispell
Missoula

WomanN

Hastings
Hayes Center
Kearney ..
Lincoln .
Lincoin -
Omaha .
Omaha .
Omaha .
Scottshluff

@

13
10
12

DwN

Henderson~
Las Vegas
Las Vegas
Las Vegas
Reno

@WW N

New Hampshire

WMUR-TV Manchester ... 9
New Jersey
WATYV Newark ... 13
New Mexico
KGGM-TV Albuquerque
KOAT-TV  Albuguerque .
KOB-TV Albuguerque
KAVE-TY Carlshad
KICA-TY Clovis
KSWS-TV  Roswell
New York
WCDA Albany . 41
WTRI Albany~-
Schenectady—
Troy . 35
WINR-TY Bingha 40
WNBF-TV Binghamton 12
WBEN-TY Buffalo .
WBUF Buffalo
WGR-TY Buffalo .
WCNY-TV Carthage-
Watertown
WSYE-TV Elmira
wCDB Hagaman
WABC-TY New York 7
WABD New York 5
WCBS-TV New York 2
New York 9
New York i
New York 4
Plattsburg 38
WHEC-TV* Rochester . 10
WROC-TV Rochester . 5
WVET-TV* Rochester . 10
WRGB Schenectady 6
WHEN-TV Syracuse 8
WSYR-TV Syracuse . 3
WKTV Utica i3
*Share time.
North Carolina
WISE-TV  Asheville .. 62
WLOS-TV  Asheville 13
WUNC-TY Chapel Hit 4
WBTVY Charlotte . 3
WSO0C-TV  Charlotte 9
WUTVv Charlotte 36
wTVvD Durham . i
WFLB-TV Fayetteville 8
WFMY.TV Greenshoro 2
WNCT Greenville 9
WNAO-TV Ralelgh 28
WRAL-TV Raleigh 5
WITN Washington 7
WMFD-TV Wilmington 6
WSJS-TV  Winston-Sale - 12
North Dakota
KBMB-TV Bismarck .. 12
KFYR-TV Bismarck 5
KDIX-TV Dickinson 2
WDAY-TV Fargo ... 6
KNOX-TY Grand Forks 10
KCJB-TV  Minot ... 13
KXJB-Ty Valley City 4
KUMV-TV Williston . 8
Ohio
WAKR-TV Akron ... 49
WCET Cincinnati 48
WCPO-TY Cincinnat 9
W KRC-TY Cincinnati 12
WLWT Cincinnati 5
KYW-TV Cleveland .3
WEWS Cleveland . 5
WIW-TV Cleveland 8
WBNS-TV Columbus 10
wWLWC Columbus 4
WOSU-Ty Columbus 34
WTVN-TVY Columbus 6
WHIO0-TV Dayton 7
Dayton 2
WIMA-TV Lima . 35
WSTV-TY Steubenville 9
WSPD-TV Toledo ...
WFMJ-TV  Youngstown .
WKBN-TV Youngstown .
WKST-TV  Youngstown .
WHIZ-TV Zanesville .
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Oklohoma
KTEN
KVSO-TV
KGEOQ-TV

KSWO-TV
KTVX

KOTvV
KVO0G-TV

Oregon
KOAC-TV

Lawton .. ...
Muskogee—

Tulsa . . 8
Okiahoma City 13
Oklahoma City . 9
Oklahoma City 4
Tulsa 6
Tulsa 2

Corvallis ... 7
Eugene .
Klamath Falls 2
Medford ...
Portland .. 8
Portland .12
Portland .. . B
Rosebure ocn O

Pennsylvania

WFBG-TV

WSBA-TV

Altoona
Erie

Erie
Harrisburg
Harrisburg
Harrishure
Johnstown .
Johnstown .
Lancaster
Lebanon ...
Philadelphia .
Philadelphia .
Philadelphia ..
Philadelphia .
Pittshurgh
Pittsburgh
Pittsburgh
Scranton —
Scranton
Wilkes-Barre 28
Wilkes-Barre ... 34
York .. 49
York

Puerto Rico

WORA-TV
WAPA.TV
WKAQ-TV

Mayaguez
San Juan
San Juan

Rhode Island

WJAR-TV
WPRO-TV

Providence .10
Providence e 12

South Carolina

WAIM-TV
WCSC-TV

WFBC-TV
WSPA-TV

South Dako
KDLO-TV

KOTA-TV
KPLO-TV
KELO-TV
KS00-TV

Tennessee
WDEF-TV

Texas
KRBC-TV
KFDA-TV

JANUARY,

Anderson e 40
Charleston ... S
Charleston 2
Columbia 10
Columbia 67
Florence ... ... 8
Greenville e 4
Spartanburg 7

ta

Florence
Rapid City
Reliance
Sioux Falls
Sioux Falls

WeDww

Chattanooga
Chattanocoga
Jackson
Johnson Cit
Knoxville ...
Knoxville ... 10
Knoxville ... 26
Memphis .. 13
Memphis . 10
Memphis
Memphis
Nashville .
Nashville .
Nashville .

EY=INTHI
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Amariflo ... 10
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KGNC-TV
KTBC-TV
KFDM-TV
KEDY.TV
KBTX
KRIS-TV

KPAR-TV

KCEN-TV
KCMC-TV

Vermont
WCAX-TV

Virginia
wCYB.TV
WVEC.TV

WSVA.TV
WLVA.TV
WTAR-TV
wTOV.TV
WXEX-TV

WAVY.TV

WRVA-TV
WTVR
wWDBJ-TV
WSLS-TV

Washingto
Kv0S.TV

KR
KIMA-TV

Amarillo
Austin
Beaumont
Big Spring
Bryan

Corpus Christi
Corpus Christi ...

Dallas
Dallas

El Paso
El Paso

El Paso
Fort Worth
Fort Worth
Galveston
Harlingen
Houston

Houston o

Houston
Laredo
Lubbock
Lubbock
Lufkin
Midland
Odessa

Pt. Arthur-
Beaumont
San Angelo
San Antonio
San Antonio
San Antonio
San Antonio
Sweetwater-
Abilene
Temple
Texarkana

Tyler-Lonoview .

Waco
Weslaco
Wichita Falls
Wichita Falls

Salt Lake City

Salt Lake City. ...
Salt Lake City......

Burlington ...

Bristol
Hampton-
Norfolk
Harrisonburg
Lynchburg
Norfolk
Norfolk
Petersburg-
Richmond
Portsmouth-
Norfolk
Richmond
Richmond
Roanoke

Roanoke ...

Bellingham
Ephrata
Pasco
Seattle
Seattle
Seattle
Spokane
Spokane
Spokane
Tacoma
Tacoma
walla walla
Yakima

West Virginia

WHIS.TV
WCHS.TV
WBOY-.TV
WHTN-TV
WSAZ-TV

WOAY.TV
WTAP
WTRF-TV

Bluefield
Charleston
Clarksburg
Huntington
Huntington-
Charleston
Oak Hill

Parkershure ...
Wheeling ...

4
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Wisconsin
WEAU.TV
WBAY-TV

WMBV-TV

WISN-TV
WMVS-TV

Wyoming
KSPR.TV
KTWO.TV
KFBC.TV

CHCT-TV
CFRN-TV
CILH-TV

CHAT-TV

CFCR
CHBC-TV

cBUT
CHEK-TV
CFLA-TV

CFSN-TV

CJON-TV
CBHT

CFPL-TV
CKGN-TV
CBOFT
CBOT
CHEX.-TV

CFPA-TV
cJIc-TvV

CKSO-TV
CFCL-TV

CBLT
CKLW.TV
CKNX-TV
CFCY-TV

CKRS.TV

CKMI-TV

CHLT-TV

Eau Ciaire
Green Bay ... ...
Green Bay

La Crosse
Madison
Madison
Madison
Madison
Marinette—
Green Bay
Milwaukee
Milwaukee
Milwaukee
Milwaukee
Wausau
Whitefish Bay-
Milwaukee

Casper
Cheyenne

Canada
Calgary. Alta.....
Edmonton, Alta.
Lethhridge. Alta.
Medicine Hat,
Alta, .
Kamloops, B, C.
Kelowna, B. C.
Vancouver., B, C.
Victoria. B. C..
Goose Bay,
Labrador
Brandon. Man...
Winnipeg. Man.
Moncton. N. B..
St. John, N. B..
Argentina, Nfid..
Stephenville,

Nfld.
St. John's. Nfid.
Halifax, N. S
Sydney, N. S....
Barrie. Ont. .

Hamiiton. Ont.
Kingston. Ont. ..
Kitchener. Ont..
London, Ont,
North Bay. Ont.
Ottawa. Ont.
Ottawa. Ont.
Peterborough,

Ont.
Port Arthur. Ont.
Sault Ste. Marie,
Ont.
Sudhury. Ont.
Timmins, Ont.
Toronto. Ont.
Windsor, Ont.-
Detroit (Mich.)
Wingham, Ont.
Charlottetown.
Prince Edward
Isfand
Jonquiere. Que.
Montreal. Que.
Montreal. Que.
Quebec City.

Que.
Quebec City,
Que.
Rimouski. Que.
Sherbrooks. Que.

Reqina. Sask.
Saskatoon, Sask..

Mexico
Juarez

Mexicali-Ei Cen-

tro Calif.
Mexico City
Mexico City
Mexico City
Monterrey
Paso de Cortes
Paso de Cortes

(Altzomoni)
Queretaro
Tijuana
Chihuahua
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for 1957

By ROBERT B. COOPER, JR.

N seven years of active television

dxing, I have seen the coming and

going of many dx-ers, not a few of

whom had top-notch potential in
their day. The average life of the red-
hot dx-er seems to run to about three
years, and then, suddenly, dxing takes
a back seat to other interests.

With the number of television sta-
tions presently operating, a station
total of 150 is not too much of a task
for a diligent dx-er in a year’s time,
provided he lives east of the Mississippi
River, where station concentration is
high. In the Mountain States or along
the West Coast, 100 stations may prove
to be a formidable task when 80-90 of
these must come via some form of skip
reception. But, given time, even the
Western dx-er can reach the 150-station
mark.

The dyed-in-the-wool dx-er works
hard at his hobby. Make no bones about
it, dxing throughout a 1-hour session
of fast-changing E-skip conditions can
be tiring both physically and mentally.
Yet, there must be a reason or reasons
for a person perfectly sane in most
other respects to spend a whole week-
end at the dials of his (or her) tele-
vision set, continually flipping the dials,
rotating the antenna and keeping a
written record of everything seen. Do
you know what that reason is? If you
do, you must be a dx-er. If you don't,
then I suggest that you find out. Come
on in, the water’s fine!

'57—Good in spots

The year 1957 proved very interest-
ing to all long-distance television fans.
Generally speaking, the summer E-skip
conditions over the North American
continent left much to be desired. For
the first year in many, very few exist-
ing records were broken, perhaps indi-
cating that even the limits of TV dxing
have almost been reached. However,
some of the new records set this year
may be only stepping stones to better
things to come in 1958.

Riding the peak of the sunspot cycle,
the world’s record for television dxing
was pushed out to 10,800 miles with
the reception of England’s BBC channel
1 in various parts of Australia. (See
TV Dx Column, RADIO-ELECTRONICS,
March, 1957.) Here in the Western
Hemisphere, the high-band (channels
7-13) television dx record was extended
to approximately 2,300 miles on Aug. 2,
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Robert Seybold displaying photos of
some dx TV stations he has logged.

1957, at 1900 CST, with the logging
of the YVLV relay on channel 9 from
Maricarbo, Venezuela, by dx-er Bobby
Grimes in Little Rock, Ark. Two hours
later, an old pro, Bedford Brown of
Hot Springs, Ark., logged the channel-9
station, along with reception from
Venezuela on channels 2, 4 and 5;
Brazil on channel 2 and Argentina on
channel 3. |

A triple-hop channel-5 E-skip logging
is noted in the report of Mrs. Doris
Johnson of Longview, Wash. She re-
ports a verification in writing for her
reception of WORA, channel 5, Mana-
quez, Puerto Rico, at 1914 PST, on
July 21 of last year—the distance, a
neat 3,650 miles. Being a West Coast
dx-er, T checked my log for this date
and found a weird notation for 1720
hours on channel 3—a Japanese movie
with Spanish subtitles! What vou don’t
run into during a bang-up opening!

Total champs

Hitting closer to home, we find that
the magic number of 300 stations logged
has been achieved by two dx-ers. 1956’s
feature dx-er, Bob Seybold of Dunkirk,
N. Y., now rests at 312 stations logged,
after 5 years of tireless efforts and
fighting local stations on channels 2, 4,
6, and 12 plus many grade-B signals
on all vhf channels in most every direc-
tion. Bob’s location may be fine for
watching any number of different pro-
grams, but all those locals don’t do
much for dxing!

Our second over-300 man is the
fellow who has been pushing Bob Sey-
bold the greater part of the way, Bed-
ford Brown, of Hot Springs, Ark.
Bedford has made history by logging
up to 76 stations in a single 24-hour
period. Last year, July 24, 1956, to be
exact, Bedford broke all existing short-
term dx records by logging 89 skip
stations and a total of 116 stations in
a mere 24-hour period! Bedford’s new
station total is 326 TV stations logged
in 5 years of dxing from Hot Springs.

Perhaps nothing stands out more
than the fairly constant number of
members in the Over 50 TV Dx Club.
You would think that, with television
dxing always on the rise as a hobby of
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wide acceptance, the numbs
listed would increase by
bounds each year. Unfortun
zet a little careless and neg
me informed on current tt
you have a station total of
are actively engaged in dxi
get into the regular month]
habit (using RADIO-ELECTRC
forms, of course) and join
ELECTRONICS TV dx group.

In studying the dx repc
spring, I noticed a tendens
distance east-west E-lay:
northern latitudes during
aurora sessions. The sign
have violent fading rates, wi
path characteristies evide
video. Dx-ers should be on
for such E-skip openings du
displays this spring, repo:
tail any observations.

We are in the middle of
E-skip season. This seasor
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- 2en - P
Bob Seybold’s receiving anf
raised to about 60 feet above
vides several good opening
for the most part in the
noon and early evening h¢
past three years, the first
weeks of January and tl
days of February have be
E-skip openings.

During October, E-skip
with three good openings o
areas during the first thr
the month. This may indic
level of E-skip will be higlt
the winter period (Octol

March).
Over 50 TV Dx Club
Observer Locatril
Bedford Brown Hot Spri
Bob Seyhold Dunkirk
Art Collins Buffale,
B. H. Rauch Peoria, |
Ed Bourgeois Norco, I
Jerry Don Burch Hot Spri
Frank Hill Gallipoli
Ross Brown Tupperv
King Schafer Kenmor}
Carl Lupton Shelbyvi
John K. Bettersworth State Co
Ray Escoffier New Or}
Don Roller Fort Wa
Ed Rugel Indepen;
Clarence Rareshide New Or|
Edwin Shorey Derby, ¥
David Janowiak Milwaul
Paul Swartz Gibsonb,
Don Middleton Sanford
Bill Eckberg Walnut,
Bob Cooper Fresno,
B. J. Bingham Festus, |

of dx-ers
:aps  and
ly, dx-ers
't to keep
ls. So, if
or 50 and
why not
reporting
CS report
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for last
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weeks of
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Station
Total

Ark, 326
Y. 312
: 260
239

230

Ark. 219
iio 217
Ont. 217
Y. 216
. 214
» Miss, 201
. La. 195
Ind. 193
:, Kan, 181
. La. 180
173

Vis. 166
Dhio 164
156

156

155

153
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list

Bedford Brown leads the TV dx
(326 stations).

Francis E. DeGroat Salamanca, N. Y. 136
Norman Erint Kenmore, N. Y. 134
Al Caldwell Brockton, Mass. 124
Larry Vehorn Speedway, Ind. 119
W.J. Owen, Jr. Springfield, Ohio 114
Bill Kraeb Kewaunee, Wis. 112
Walker Ray Baton Rogue, La, 112
Billy Meers La Grange, Ky, 110
R. H. Gordon Harrisburg, Pa. 110
Dibrell Ingram, Jr. Cannay. Miss. 109
Percy Cox Visalia, Calif. 105
Bobby Grimes Little Rock. Ark, 104
Grant D. Ross Marathon, Ont. 104
John Parillo Girard, Ohio 101
J. W. Collier Kilmarnock, Va, 100
Bob Martin Girard, Pa. 95
Carlon Howington Uniontown, Ohio 95
George Leach Tampa. Fla. 89
Doris Johnson Longview, Wash. 86
Dick Mason Menasha, Wis. 86
Tom Ross W. Liberty, W. Va. 80
John Comstock Shelbyville, Ind. 79
Kenn Cooper Fresno, Calif. 79
Dennis Smith Wasco, Calif. 79
Morris Foote Middleton, Idaho 77
James Howarth Worcester, Mass. 76
Ed Hepp Portland, Ore. 72
Eddie Albright Medford. Qre. 69
Wayne Plunkett Toronto, Ont. 66
John Black Moffat, Ont. 65
Gary Ochlenschlager Sebaka. Minn. 65
Denny Cline Eastport, Me. 64
Al Kopec Himrod. N. Y. 64
Ray O'Rear Zillah, Wash. 64
Benjamin Tobin Mattapan, Mass. 63
Dan Samuels Mt. Vernon, N. Y. 63
A. Reise St. Louis, Mo. 62
Alan Livingston Tulsa, Okla. 61
Jim Dillon Regina. Sask. 60
Ronald Boyd Truro, Nova Scotia 58
Ed Davis Champaign, Il 54
Arthur Cordts Norfolk, Va, 54
David Beal Tucson, Ariz. 54
Carl-Richard Kassabian Reedley, Calif. 53
Michael Holley Genesca, I11. 53
Ghislain Girard Arvida, Quebec 53
J. W. Collier Arlington, Va, 51
Richard Gagnon Royal Oak. Mich. 50
George S. Dunvant Fancy Farm, Ky. 50

TV dx report forms

Once again the TV Dx column of
RADI0-ELECTRONICS offers free of any
charge TV dx report forms for use in
reporting TV dx loggings to the
column. You may obtain your set of
forms by merely sending your name
and address to TV Dx Column, Rapio-
ELEcTRONICS, 154 W. 14 St., New York
11, N. Y. END

COLOR BLIND?
By Jeamne DeGood
It’s often been said
(And I guess it is true)
That roses are red
And violets blue.

But roses are blue

When they're secen on my screen,
For my color TV

Installer was green.

RADIO-ELECTRONICS
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HAVE received many inquires ask-

ing  “Which color-bar generator

should I buy?” This question can-

not be answered with “Buy the new
Super Chromonator, it does every-
thing.” So rather than tell you which
to buy I will describe the features of
four types of color bar generators and
leave the selecting up to you.

1. The simplest color signal gener-
ator is a sidelock instrument operating
at 3.570545 mc minus 15,750 cycles.
In the simplest instruments, the side-
lock oscillator and the picture-carrier
oscillator are free-running. In spite of
the simplicity and lack of accuracy of
such instruments, certain color serv-
icing jobs can be done quite well with
them. Adjusting the quadrature trans-
former is one of these jobs. However,
in numerous other tests, such a gener-
ator leaves much to be desired.

2. The next more elaborate and
expensive type of color generator is
a sidelock oscillator with crystal con-
trol. Horizontal sync pulses are pro-
vided. These features greatly improve
the accuracy of the instrument and
make additional practical applications
possible. This type of instrument is
often packaged with white-dot and
cross-hatch facilities. Thus, the instru-
ment is sufficiently complete for in-
stallation work, and is compact and
portable. However, it leaves something
to be desired for bench work. As in
the case of 1, the color pattern is a
color-difference spectrum, comprising
hues which gradually merge from one
tone to another. The display is dom-
inated by reds, greens and blues. All
the hues are dim and bluish with re-
spect to true saturated colors. One
color may possibly be made normal, in
some cases, by careful adjustment of
the brightness control.

This type of instrument is useful in
some types of bench work, such as
adjustment of quadrature, check of
chroma-channel gains and adjustment
of the afc balance control, ete.

3. Keyed sidelock generators are
also color-difference generators, though
usually referred to as color bar gener-
ators. They are similar to 2, except
that a multivibrator is used to key up
the rainbow pattern into a number of
bars (usually 10). The instrument is
often called a color simulator. The
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signals are crystal-controlled, and
accurate with respect to frequency.
Each of the 10 bars is an approxima-
tion to an NTSC chroma phase, such
as (R—Y), (B—Y), (G—Y), [
Q, ete. However, these are only prac-
tical approximations as the sidelock
signal is changing from point to point.
It is for this reason that such instru-
ments are also referred to as linear
phase sweeps. The keyed patterns
make the instrument much more use-
ful in bench work, because the chromi-
nance axes can be identified with prac-
tical accuracy. Conclusive tests of
synchronous detection and matrixing
can be made with a keyed rainbow
pattern. This type of generator often
provides a sound sideband and an
overload check, which makes it a
runner up to the complete color gener-
ators.

4. The NTSC type of color bar gen-
erator—which provides 1009 saturated
true colors, with provision for satura-
tion control and signal selection—is
the most useful generator for general
color service work. This type is expen-
sive, but it also provides a large variety
of basic color signals, either separately
or in combination. A simultaneous dis-
play of the primary and complementary
colors with white and black is useful
in overall receiver checks as well as
for checking delay lines, matrixing,
color-subecarrier traps, cross-talk, burst
gating and chroma detector operation
(see Fig. 1). Individual color-differ-
ence signals with accurate phases are
also provided, such as I, Q, (R — Y),
(B —Y), and others. The (R — Y)
and (B — Y) signals are usually avail-
able in combination, as well as sepa-
rately. The bar widths are made un-

TELEVISION

signal-tracing procedures. However,
you will find that while some of the
elaborate generators provide signals
which are within the NTSC specifica-
tions, lower-priced instruments in this
category may provide individual color
fields in which the brightness compo-
nent is constant for all colors. This
simplifies the generator’s construction,
but does not provide signals within the
NTSC standards of hue or saturation.

Still more elaborate color bar gen-
erators are available for laboratory
use, but their price is prohibitive for
most service shops.

Larger screen

I have an Emerson 686B with «
17CP4 metal picture tube. I would like
to replace the 17CP4 with a glass tube
such as a 19EPL or a 19JP4. High
voltage measures approximately 12,500.
—C. B., Beckley, W. Va.

As your first step, make sure you
have enough room for the larger tube
in the cabinet. I would choose the
19JP4 as a better replacement for a
17CP4 than a 19EP4. The 19JP4
operates at a lower voltage, and your
high-voltage value of 12,500 would be
marginal for the 19EP4. The ion trap
from the 17CP4 can be used on the
19JP4 and the flyback transformer
will not have to be replaced. The 19JP4
is 2 inches longer that 17CP4, and the
yoke will have to be moved back 2
inches. The same yoke can be used
however. The mask, of course, will have
to be replaced.

Horizontal pulling

I have a converted RCA 630TCS
chassis in the shop that shows horizon-
tal pulling whenever straight vertical
lines are present in the background. If
there is a closeup shot, the horizontal
pulling straightens out and the lines
are no longer wavy. Voltages and re-
sistances check OK. I have replaced
several coupling capacitors in the sync
circuits. Do you have some suggestions?
—A. R. H, Salem, Mass.

The condition of the large electro-
lytic capacitors in this receiver should
be checked. Measure the capacitance
values and power factors to see if
they are up to par. Don’t forget also to
check for leakage between sections of
the multiple units. Replace any sub-
standard capacitors, and the horizon-

equal to provide identification during tal pulling will probably clear up. I
YELLOW CYAN
=== GREEN " |
MAGENTA WHITE
| RED —
LR |
suRst | o BLUE
2v MIN 8%
: BLANKING LEVEL
| ; | £ |
¥ | j
SYNC PULSE

Fig. 1—Video waveform from an NTSC type of color bar generator which provides
100% saturated colors. This is the waveform of the simultaneous bar display.
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suspect that you will also observe that
interlace is poor and a vague and
poorly defined tracery shifts through
the background of the picture. It is
caused by cross-talk among receiver
sections, due to failing common electro-
Ivtics.

Sync buzz

I have been working on a Philco
22B4402, code 140, run 194, with sync
buzz. Tubes, sound if alignment and
video have beem checked. By warying
the wvolume control midway, the buzz
can be heard wvery faintly. When the
control is advanced, the buzz increases.
—J. S. T., Brooklyn, N. Y.

This trouble is evidently due to an
overload in either the if or video ampli-
fier. You may have a marginal age
fault in the if system. This can be
checked by operating the receiver from
a battery and potentiometer dc bias
source. If the receiver does not buzz
when the if amplifier is operated from
fixed bias, look for age trouble. This
difficulty may also be due to a leaky
coupling capacitor in an if stage. There
is a lesser possibility that the charging
capacitor in the sound detector circuit
does not have sufficient capacitance.

Burning flyback

The high-voltaye section of the fly-
back in a Sylvania 533-2 has burned
out and, since a replacement could not
eastly be obtained, it was rewound.
The resistance of the rewound portion
is 500 ohms, as per the schematic. But
3 minutes after the set was turned on,
this section began to overheat. I get «
picture even though the flyback s
smoking and have run the set 2 hours
with an electric fan at the back. The
picture is short 2 inches in width and
the width control has mo effect.—
A. L. G, Manila, P. I.

Rewinding the high-voltage section
of a flyback transformer is a tricky
job. The winding must be arranged to
minimize the distributed capacitance
of the coil and to avoid stray reso-
nances. The smoking which you observed
is probably caused by excessive eir-
culating current in the winding due
to stray resonance. Part of the winding
is probably tuned by stray capacitance
to 15,750 cycles and operates like a
tuned secondary coupled to a primary
coil—the circulating current is as many
times greater than the line current as
the Q of the section is greater than
unity. The fact that the picture is-short
2 inches means that the output voltage
from the winding is excessive (which
causes the electron beam in the picture
tube to become “stiffer”), or it may
nmean that you have one or two shorted
turns in the winding, which consume
power. Resonant effects can result both
in a resonant rise of voltage and ex-
cessive power consumption due to losses
in the section with heavy circulating
currents. Inasmuch as the width con-
trol has no effect on picture width, it
would seem that the portion of the
winding across which the control is

44

connected contributes little to the power
output—this again could easily be
caused by disturbed coupling and stray
resonances in the rewinding job. It
would be advisable to wait for a re-
placement transformer from the fac-
tory.

There is also the possibility that
there is nothing wrong with the high-
voltage winding and that whatever
caused the original winding to burn out
is affecting the one you have wound.
If current through the flyback is ex-
cessive (over 100 ma, measured at the
cathode of the horizontal output tube),
even a new factory-built flyback may
not fix the set and you should look for
trouble elsewhere.

Vertical-retrace blanking

Please show a basic circuit for adding
a vertical rvetrace blanking circuit that
will be usable on most TV veceivers?—
V. A. MacR., Franklin, N. Y.

A retrace blanking pulse can be ob-
tained from the yoke, vertical output

RIGHTNESS
100K 100K _] PIX
e

05 I IPOS PULSE

¢ <
5 l FROM VERT YOKE
005 ¥

o
=

CATHODE BLANKING
a

NEG PULSE
R C

= FROM VERT DEEL
13K 02-04 WINDING

CONTROL GRID BLANKING

+
al Jiis e

al Jio l | NEG PULSE
G

005 FROM VERT OUTPUT
820K  RDIOK TRANS
= B+

GRID 2 BLANKING
c
I'ig. 2—Three methods of adding verti-
cal-retrace blanking to a TV receiver:
a—cathode blanked; b—control grid
blanked: e¢—grid 2 blanked.

transformer or the vertical oscillator.
A negative pulse is usually applied to
the grid of the picture tube for blank-
ing retrace. Suitable arrangements are
shown in Fig. 2. Vary R and C for best
blanking.

Tube plate running red

In some RCA, Admiral and Crosley
receivers, I have found an occusional
problem of overheating of the plate of
the horizontal output tube. The 6BGSH,
6CD6 or 6DQ6 will show a red-hot plate

wwWw.americanradiohistorv.com

and tube substitution will not correct
the trouble.

The set owners did not wish to have
the chassis pulled because they figured
that, as long as the receivers are work-
ing, theve is nothing to worry about.
What do you suggest?—J. T., East Chi-
cago, Il

In response to your inquiry, the most
likely cause of overheating of the plate
in a horizontal output stage is too low
bias on the grid of the tube. Low bias
can result from a leaky coupling capaci-
tor to the grid of the tubes, and it ecan
also result from insufficient drive to the
grid. Insufficient drive can result in
overheating of the plate because most,
if not all of the grid bias for the hori-
zontal output tube is signal-developed
bias. In other words, the sawtooth sig-
nal overdrives the grid into grid cur-
rent and the drop of this current
through the grid leak provides the nec-
essary grid bias.

The service notes for the receiver will
usually give the correct grid-bias volt-
age, and you can easily make a check
with a vtvm to determine whether the
grid bias is up to par.

Correction

The conversion described in the Sep-
tember issue of RADIO-ELECTRONICS is
quite timely. I have an RCA T120 on
my bench which has been converted to
a pentode tuner. Two tuners have
failed to give satisfactory operation,
probably because the impedance match-
ing was not observed. In regard te the
mstructions noted above, why do you
add a thivd 27.25-mc tvap? Was that
a misprint, ond did you intend to add «
19.75-mc sevies trap?—W. L. J., Pasa-
dena, Calif.

I congratulate reader W. L. J. on his
20-20 vision. The trap marked 27.25 me
in Fig. 1 should have been marked
19.75 me. This is my error. The im-
pedance of the plate output circuit of
the tuner must be approximately the
same as the input impedance to the
grid of the first if amplifier, or energy
transfer will be inefficient. An im-
pedance match can be obtained with
somewhat simpler conversions than
shown. However, the if response will
suffer more or less in bandwidth, which
lowers the quality of picture reproduc-
tion. The RCA T120 is a wide-band vre-
ceiver, which is capable of reproducing
fine picture detail when the if response
is properly maintained. In providing
instructions to our readers, we always
assume that the customer demands top
performance from the receiver. END

NEXT MONTH
Sync Buzz
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VARICAP CAPACITOR, a tiny

clectronic component, no larger
than a teardrop, can automatically
observe and maintain color fidelity
in a color TV picture and perform
many other functions. It is made
by Pacific Semiconductors, Inc.,
Culver City, Calif.

The unit is a member of the
solid-state device family, which in-
cludes transistors, semiconductor
diodes and rectifiers. Its capaci-
tance is varied by changing an
applied bias voltage.

FLAT TV TUBES are foreshadowed
by these transparent-screen types al-
ready in pilot production for experi-
mental military use. Invented by
William Ross Aiken, these follow the
same fundamental principles as the
flat tube described in this magazine,
March, 1957. The clectron beam,
instead of starting at the back and
curving up again behind the face, is
injected at the bottom edge. It trav-
els along the bottom, which is coated
with a row of deflection plates. By
controlling the voltage on these
plates, it can be deflected up at any
point. Another (transparent) set of
plates on the back wall turn the rising
beam ahead against the screen at the
desired point. These two sets of
plates sweep the beam as did the
deflection plates in early TV receivers,
or the coils in modern ones.
According to officials of the Kaiser
Aircraft and Electronics Corp., which
developed the tube, refinements in
the glass envelope may be all that is
needed to make picture-on-the-wall
TV a reality, though they feel it is still

In one application the Varicap, a resistor and a mica

capacitor replace 24 components. The photo shows a
comparison between the Varicap and a standard variable

capacitor which it might replace.

TOROID TRANSISTOR POWER SUPPLY simultane-
ously delivers 225 and 450 volts dc from a dc input of 12
or 24 volts. Its maximum output power is 90 watts (trans-
mitter intermittent operation), 40 watts continuous. The

compact unit fits into a 2 x 2 x 4-inch case
and could move the amateur’s power supply
from the trunk to the glove compartment.
The completely silent electronic operation
is a2 boon to those irritated by the annoying
whine of a dynamotor or hum of a vibrator.

The unit is designed around a special
toroid transformer built by Sunair Elec-
tronics Inc., Ft. Lauderdale, Fla., (who
also developed the circuit). The diagram
shows the circuit, which uses two Delco
power transistors and eight of the new
Sarkes Tarzian cartridge rectifiers. The
photos show the parts layout.

All rectifiers are mounted on one side
of a bakelite board. On the opposite side
are placed all other competents. Transistors

are mounted on brass heat dissipators. The

Sunair model uses a printed-circuit board,
but it is not a must.

“a long way from commercial apphi-
cation.” One of the photos shows
a standard rectangular tube and a
transparent-phosphor model which fits
into an airplane’s windshield. The
other is a pictorial prediction of the
two-sided TV set of the future.
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TEST INSTRUMENTS

WIEN-BRIDGE ANALYZER

This third article in a series on
audio testing desciribes a distor-
tion analyzer with a Wien-bridge
filter for a heart

vataner

The completed
distortion ana-
lyzer.

| AMPL UNDER TEST LOAD

———Y, Fig. 1 — Block
diagram of har-
monic distortion

test setup.

% VOLTAGE RESPONSE

Fig. 2—Notched filier re- 7 - | —— ]
sponse; a-—Wien-bridge )
with feedback amplifier; 1% .
b—Wien-bridge without i
feedback amplifier.
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By L. B. HEDGE

O measure harmonic distortion

three instruments are needed. An

audio oscillator (see “Extended

Range Audie Oscillator,” page 36,
December, 1957), an audio vtvm
(see “An Amplifier—Rectilier Vtvm for
Audio Testing,” page 53, October 1957),
and a distortion analyzer. An oscillo-
seope will help, but is not absolutely
necessary.

A single-frequency signal from the
oscillator is fed to the amplifier under
test. The analyzer is connected to the
amplifier’s output, and the audio vtvm
is connected to the output of the ana-
lyzer (see Fig. 1). The signal from the
generator is amplified and the amplified
signal fed to the analyzer, along with
any harmonics produced in the amp-
lifier. In the analyzer the fundamental
generator signal is removed. The re-
maining signal, consisting of harmon-
ies of the input signal, passes through
the analyzer and is measured with the
ac vtvm (and oscilloscope if one is
available).

The distortion analyzer is basically a
tunable filter. While many tunable fil-
ters are easily built, they tend to atten-
uate the harmonies of the filtered fre-
quency as well as the fundamental
frequency, which is exactly what we
don't want to do. However, the notch
in the filter’s frequency response can
be sharpened by building the flter
network into the feedback loop of a
high-gain high-negative-feedback am-
plifier. Fig. 2 shows the relative re-
sponse of the network used in the
Wien-bridge analyzer described in this
article. Curve a shows its response
with a feedback amplifier and curve b
shows response without a feedback
amplifier. The difference is obvious.

The analyzer circuit is shown in
Fig. 3. It consists of two high-gain
amplifier cireuits (Vl-a, V2-a), a
phase-inverter—driver (V1-b) for the
Wien-bridge filter with a switch (82)
for selecting the FILTER or the (filter)
FREE channel for the circuit, and a
cathode-follower output and feedback
coupling stage.

Fig. 4 is a simplified diagram of the
Wien-bridge filter ecircuit used in this
analyzer. It represents the filter circuit
with S1 of Fig. 3 in the position
shown. When the bridge is balanced
for some particular frequency, say
100 cycles, only signals whose frequency
is above or below 100 cycles will be
passed by the filter network. When a
Wien-bridge is at resonance, the output
at the resonant frequency is zero.!

Precise balance of the filter requires
that the ratio between E1 and E2 be
accurately adjusted. (E1 is the output
" 1F. E. :I‘erman, Measurements in Radio Engi-

neering, first edition, McGraw-Hill, 1935; page
136.
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from the plate of V1-b; E2 the output
from its cathode.) As it is not practical
to make this an automatic adjustment,
coARSE (R10-R11) and FfFINE (R12),
BALANCE controls are provided to con-
trol E1. The adjustment range is wide
enough to correct for minor capacitor
(C3, C4) tracking error and resistor
(range-resistor) mismatch.

Design demands

Designing the analyzer to provide a
satisfactory filter notch and a mini-
mum of distortion within the analyzer,
requires a high-gain amplifier loop and
large negative feedback so that the
product of the loop gain and the feed-
back factor will be much larger than 1.7

The triode-amplifier stages (Vl-a,
V2-a) provide a gain of approximately
200, and with the feedback factor

R17 10,000
R17+ RS+ R4 = 10,000 + 8,590 055
the analyzer’s overall gain—when
82 is in the FREE position, or In

the FILTER position with the input fre-
quency an octave or more away from
the filter’s balance frequency—is ap-
proximately 1.8.

The one R-C coupling (R6-C2) in the
feedback loop provides a minimum
phase shift, which is further reduced
by the secondary feedback loop, R7
hetween V1-a and V1-b. This combina-
tion makes the unit inherently stable

and insures low distortion in the
analyzer.
Since distortion above 20,000 cycles

is of little importance in audio ampli-
fiers, this unit is designed to operate
between 15 and 10,000 cycles. (Har-
monies of signals above 10,000 cycles
are higher than 20,000 cycles, the ex-
treme upper limit of human hearing.)
Values for the R13, R14, etc., range
resistor series are selected to provide
substantial tuning-range overlaps.
Mounting the twin capacitor on
standoff insulators—to keep it as far
as practical from the chassis and
cabinet-—reduces tracking errors due
to variable stray-capacitance effects.
Range resistors should be matched
in pairs as accurately as possible. If
a bridge or other resistance balancing
equipment is not available, precision
resistors (2% or better) should be used.
The exact values of these resistors are
significant only in determining the
frequency ranges, but close matching of
the corresponding pairs is a real fac-
tor in providing satisfactory perform-
ance. This may not be immediately
obvious, in view of the balance adjust-
ment included in the analyzer, but it
should be noted that, if the E1/E2
ratio changes from say 2.0 to 2.4 be-
tween two values of f,, E... will move
in the direction of El1 rather than E2
as the unit is tuned from the first to
the second frequency. Since E1 is 180°
out of phase with E2, this will reverse
the feedback phase, and oscillation
will start! Close matching of resis-
2G. E. Valley and H. Wallman, Vacuum-Tube

Amplifiers, Vol. 18, MIT Radiation Lab Series,
MeGraw-Hill, 194%.
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Inside the case.
Note the shield
over the rectifier.
In the original
model, shown
here, an 80 was
used as the recti-
fier. A later ver-
sion uses the 5Y3-
GT indicated in
the schematic.
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Rl—pot, | megohm

R2, é—1 megohm

R3—390 ohms

R4—8,200 ohms

R5—150,000 ohms, | watt

R7, 19—270,000 shms

R8—1,800 ohms

R9—2,700 ohms

R10, Il—twin pot, 10,000 ohms
R12, 2|—pot, 1,000 ohms, 2 watts
*R13, 14—30 megohms
R15—270,000 ohms, | watt
R16—6,800 ohms

R17—10.000 ohms

R18—10,000 ohms, 2 watts
R20-—82,000 ohms
*R22, 23-6.8 megohms
*R24, 25—820,000 ohms
‘R26 27—200, 1000 ochms

All resistors ¥/, watt unless noted
Cl, 2—0.1 pf, 200 voits

C3 4—twin variable, IS 365 puuf (Lafayette MS 142

or equivalent)

C5—8 uf, 450 volts, electrolytic

C6—A40--40—40 uf, 450 volts, elecfrolyhc can type

C7—100 pf, 100 volts, elerfrol

CH—I6 h, 50 ma, 550 ohms (Lafayeﬁe 105-03 or
equnvalenf)

JI, 2—coaxial connectors

S1—2- pole 4-position rotary (shorting)

S2—spdt toggle (shorting)

S3—spst toggle

T—power transformer: primary, 117 volts; secondary,
480 volts ct, 40 ma; § volts, 2 amps; 6.3 volts, 2
amps (Lafayeﬁe 100-01 or equwalen?)

Vi, 2—7F7

V3 5Y3-GT

Chassis, 10, x 6'/4 x 2 inches

Case, 1012 x 7 x i3 inches

Pilot-light assembly

Sockets, 8-pin loctal (2)

Socket, 8-pin octal (1)

Knobs

Miscellaneous hardware

*Matched pairs, within 2% or better

Fig. 3—Circuit of the three-tube distortion analyzer.

tors R13 and 14, R22 and 23, R24 and
25 and R26 and 27 and restriction of
the C3, C4 range to its high-capacitance
end will eliminate this effect, although
oscillation can be started over most of
the tuning range by incorrect setting
of the balance controls.

Aside from these special elements of

wWWwWWwW.americanradiohistorv.com

design and construction, the only eriti-
cal element in the construction and
alignment of the distortion analyzer is
the elimination of hum. A grounded
metal shield is placed around the rec-
tifier tube to avoid hum transfer to
the tuning capacitor by the electro-
static field which surrounds the tube.
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Fig.

Power-line leads must be kept away
from the analyzer’s amplifier loop cir-
cuit, and heater supply leads to the
tubes should be twisted, laid close to
the chassis and well spaced from the
signal circuit elements. The bias net-
work (R19-R20) places the heaters at
higher potentials than the cathodes of
the tubes, thus reducing heater—cathode
hum leakage. R21 can be adjusted to
minimize any hum which may get into
the amplifier.

Final adjustment

When the analyzer is completely
assembled, its tuning scales can be
calibrated and its performance checked
by connecting the oscillator to its input
and its output to a vtvm (Fig. 1, input
connection, amplifier and load omitted).
Set the oscillator at a frequency in one
of the analyzer tuning ranges, set S2
on the FREE position and adjust the
LEVEL control (R1) to give a 1-volt
reading on the vtvm. Switch S2 to the
FILTER position and adjust the tuning
capacitor to give a minimum voltage
reading. Next adjust the COARSE bal-
ance control for minimum voltage
reading and then readjust the tuning
capacitor for minimum voltage. Next
adjust the FINE balance control for
minimum voltage and then again adjust
the tuning capacitor for minimum
voltage.

As these adjustments progress, the
voltmeter range switch should be set to
keep the meter needle somewhere in
mid-scale, permitting accurate adjust-
ment of the tuning and balance con-
trols. When settings of the tuning and
balance controls are reached which
provide a voltmeter reading which in-
creases with any change in either
tuning or balance, the voltage reading
will be 1/100 the percentage of har-
monic content of the oscillator output
(.01 volt = 1% ; .006 volt = 0.6% ), and
the bridge will be tuned to the funda-
mental frequency (f.) of the oscillator
output.

R21 can be accurately adjusted by
setting the oscillator to a frequency a
few cycles off 60 cycles, and adjusting
the analyzer tuning and balance con-
trols as indicated above. If any hum
is present in the output, the vtvm will
show a fluctuating reading and R21
should be adjusted to reduce this fluc-
tuation to a minimum., If the fluctuation
cannot be eliminated by this adjust-
ment, the hum may be present in the
oscillator output and this setup can be
used to check the heater potentiometer
of the oscillator if it has one.

The calibration procedure should be
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repeated over a series of frequency
values to provide calibration reference
points on the tuning scales of the tun-
ing capacitors.

A complete tuning-scale calibration is
of little use since the scale is used only
to provide an approximate initial set-
ting of the tuning capacitors and final
adjustment is made, as in the calibra-
tion procedure, to provide minimum
voltage output reading with a given
signal. On this analyzer I have five
calibrated points on each range.

In application for checking harmonic
distortion in an audio amplifier, con-
nections are made as shown in Fig. 1.
Provision should be made, as indicated,
for connecting the analyzer input to
the input and to the output of the
amplifier. The harmonic content of the
input and output signals should be
checked without changes in the ampli-
fier, amplifier load or oscillator adjust-
ments between the two checks. The
amplifier distortion is then determined,
under the conditions and at the oscil-
lator frequency of the test, as the
difference between the percentage har-
monie content of the output signal and
the percentage harmonic eontent of the
input signal.?®

If an oscilloscope is available, it may
be connected across the output of the
analyzer—in parallel with the vtvm—
where it will be of some help in
reaching a quick balance and tuning
adjustment of the analyzer. Specific
applications of the oscilloscope to
audio amplifier tests will be covered
later in this series but, at any stage in

these tests, observation of waveforms
involved will be worth while. An oscil-
loscope provides a kind of visual per-
spective which is always helpful in
interpreting the measurements and
effects involved in the various tests and
test procedures.

With the analyzer, oscillator and
vitvm available, the first three basic
tests' of af amplifiers—amplification
(voltage and power gain), frequency
response (amplitude distortion) and
harmonic distortion—can be made di-
rectly. The changes in connections
among the various units involved are,
however, somewhat complicated. The
next article of this series will cover
the design and construction of a master
control unit which will provide all of
the necessary interconnections of the
vtvm, oscillator, distortion analyzer
and the amplifier under test. It will
also include connections and controls
for additional test units—an oscillo-
scope and an electronic switch—which
will complete the test set up. Construc-
tion of the electronic switch and modifi-
cations to simple oscilloscopes to pro-
vide improved response, will be covered
in future articles, which will also in-
clude a detailed analysis of test
procedures and performance standards
and specifications applicable to audio
amplifiers. END

3SRETMA Standard on Amplifiers for Sound

Equipment (SE-101A), RETMA, Washington,
D. C., 1949.
‘L. B, Hedge, An Amplifier-Rectifier Vtvm

for Audio Testing, Rapio-ELEcTRONICS, October,
1957,
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BLIND DATES don't always work out

the way you hope!

Neither does buying
tubes by mail — except
when you buy through ad-
vertisements in RADIO-
ELECTRONICS. Since
January, 1956, the pub-
lishers of RADIO-ELEC-
TRONICS have insisted
that mail-order advertis-
ers either state that their
tubes are new and unused
or say specifically that
they are substandard.
There's no "'blind dating"
in RADIO - ELECTRON-
ICS. You always know just
what to expect. It may not
be fun—but it's safer!
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The rotator checker

Inside the checker.
any kind of case can be used.

JANUARY,

1958

in use.
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TELEVISION

By HOMER L. DAVIDSON

This “trained control box”
makes rotator checking

easier

HE instrument described in this

article may be built with parts

from an old rotator control box and

will check at least 90% of all
rotator motors.

When a service call comes in for a
rotator repair, the technician picks up
his tool kit, several rotator control
boxes (if he doesn’t know just which
type is needed) and takes off. The cus-
tomer usually doesn’t know what kind
of rotator she has or if it is an auto-
matic or manual type. The technician
must localize the trouble. Is it in the
motor or the control box?

The old way to check a rotator is
with a continuity tester such as an ochm-
meter. With this rotator checker you
can check cable continuity and the
motor, and you can even turn the motor.
Provision for checking the meter rheo-
stat in the motor while in operation is
included. If the rotator is the automatic
type, the pulse relay switch and return
lead can also be checked.

In a regular rotator hookup (see Fig.
1) the control switeh is turned in the
desired direction. This places an ac
voltage across the power transformer’s
primary and completes the secondary
circuit through an ac capacitor and one
winding of the rotator’s motor, causing
the motor to turn in one direction. When
the switch is pushed in the other direc-
tion, the transformer’s output is ap-
plied to another winding in the motor
and the rotator turns in the other direc-
tion. To indicate the direction in which
the rotator is turning, a rheostat is
placed in the motor housing so that its
resistance varies with the position of
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the antenna. A meter in the control box
is wired into the circuit and provides
a visual record of the direction in which
the rotator and antenna are turning.

The rotator checker is essentially the
same as the control box of an ordinary
rotator. (See Fig. 2.) Since a meter is
used in manual rotators and a relay
assembly in automatic units, the tester
employs a pilot light which serves as
an indicator for both types. When
checking we are not particularly inter-
ested in which direction the rotator is
turning. We only want to know if it is
turning. This job is handled best by the
pilot lamp.

A No. 49 lamp is used. It is picked
instead of the common No. 47 or 51 be-
cause it draws only 60 ma and will
not cause the rheostat in the motor to
run hot. Two H-watt resistors, 200 and
75 ohms respectively, are connected in
series to drop the voltage for the pilot
lamp. By using the plain and black alli-
gator clips on the checker, the pilot
light becomes part of a continuity
tester.

Rotator tests

When testing a rotator either in the
home or on the workbench, the checker
is hooked up according to a chart fas-
tened to its case. (See Table 1.) For
example, when testing a Cornell-Dubi-
lier-Radiant (C-D-R) TR-11 motor, the
red clip is connected to terminal 1, yel-
low clip to terminal 2, plain clip to ter-
minal 3 and the black clip to terminal 4.
Turn the switch in one direction and,
if the motor turns, the trouble lies in
the control box. If the motor does not
turn in either direction, it is defective.
If the motor turns and the pilot lamp
doesn’t light, the trouble is in the rheo-
stat in the motor, or the return cable
from the rheostat is broken.

If the motor being tested is an auto-
matie type, the pilot light will elick on
and off, according to the pulse switch
in the motor. In fast-pulsing motors
(as in the C-D-R automatics) the light
will not be as bright as in a slower-
pulsing motor. This is due to the differ-
ence in switching-time duration.

The tester’s construction is very sim-
ple. A complete unit can be built into
almost any type of case. Alligator clips
are used for connections to motor ter-
minals. The clips should be insulated
to avoid shock hazards and shorts. Indi-
cated colors do not have to be followed
as long as there is some distinction be-
tween clips. If you use different colors,
be sure to make corresponding changes
in Table I.

This little unit has been used, tried
and tested in the field where it has
successfully licked many rotator prob-
lems.

The most common failures in antenna
rotators are a defective rheostat in the
motor assembly, wind breakage and
poor automatic timing. When the con-
trol-box indicator (meter) does not
work, the fault is usually an open rheo-
stat in the motor unit. Run a continuity
test to make sure the unit is defective
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o TABLE |

Allicnce Tenna-Rotor| |Channel-| Cornell-Dubilier-Radiart | ‘ |

| Brach, Master TR-4, | AR-1, JFD |La Pointe|
| v9s, 54L, | Golden TR-11, AR-2, Crown RTI100| VEE-D-X RMS
T2 U8l | 54M  Rotator| TR-12 AR-22 |CARSA RT400| VB  MS5
Red | 1 ' 1 ] 1 3 i ! 3 P
Yellow 2 2 | 2 2 2 4 4 4 2 2
Plain | 3 | 4 | 4 4 3 2 2 2 3 4
| Black 4 ] 3 3 3 4 l 3 | 4 3

before pulling the motor. Pulling a break a wire or the wires may become

motor is usually a lot of work so when
it is unnecessary it should be avoided.

After the motor has been pulled, an-
other test should be made before taking
the unit apart. Replacement rheostats
can be obtained from most jobbers or
directly from the factory.

The motor assembly doesn’t cause
much trouble unless damaged by wind
or struck by lightning. These small

grounded when the unit is installed.
When placing the cover over the motor
unit’s terminals, be sure the rotator
wire is in its proper place. Otherwise,
the cover will bite into the wire and
eventually short the motor unit. An-
other point to remember is never place
a strap standoff over the rotator cable
to hold it in place. The strap will cut
into the cable insulation and eventually

5o TORTROL W Y T T |
o 5o c% 2| 4/ |, woror cons ]
HTVAC = v |
M 3 | \ I 3 - l
T \ L
= 4 l I |4 5 |

e L

I'ig. 1—Cirecuit of a typical rotator.

Control and rotator units are shown.

CONTROL SW
ol S \ + T RED
N | T 84-TTyf
o> ¢ C T NON-POLARIZED S ELow
17V AC 24-26V a9
~— | & R2 @P'LOT TR PLAN
2000 /5W 75n./5W ma A
LACK

R1—200 ohms, 5 watts

R2—75 ohms, § watts

C—64-77 uf, 60-cycle 65-volt ac fype {Sprague AM-
1108 or equivalent)

S—2-pole 3-position (Mallory
3223) or equivalent)

rotary, nonshorting

T—rotator transformer; primary, 117 volts; second-
ary, 24-26 volts

Pilot-lamp assembly with No. 49 lamp

Alligator clips, insulated (4)

Case

Knob

Miscellaneous hardware

I'ig. 2—The rotator checker can be made of parts from old rotator control boxes.

motors are practically trouble-free,
though they can be burned out because
of a defective control box. Whenever
a motor is burned out, be sure that the
control box has been checked.

Wind, customers, lightning

Wind is the most commmon cause of
damage to rotator motors, especially if
the unit isn’t properly installed. Too
large an antenna with a lot of wind
resistance will strip the rotator’s gears
in a wind storm. A thrust bearing
should be used to help support the an-
tenna’s weight and to prevent damage
from constant rocking.

Many troubles are caused by the cus-
tomer. He will almost invariably get an
automatic control head out of time, but
with a little instruetion (the service
technician’s job) he can learn how to
lock the unit in step. If this instruection
is given when the unit is installed, you
may save an unnecessary service call.

Occasionally a roator will stick, bind
or move slowly while turning. This is
generally caused by a misaligned thrust
bearing or a binding floating guy ring.
It should be promptly repaired as the
added strain may damage the rotator’s
motor. Simply place a ladder alongside
the rotator and align the unit while
someone operates the control box.

There are times when the rotator
cable causes trouble. The wind may

www.americanradiohistorv.com

ground out the rotator. Either tape the
rotator wires to the mast or use an in-
sulated standoff to hold the wire se-
curely. Most four-lead rotator cable will
be held securely by ribbon-line stand-
offs. Control boxes often get knocked
down and broken. New cabinets are
available from jobbers. Switch contacts
tend to become dirty and bent. Then
they must be cleaned and straightened
to restore normal operation. When
lightning strikes a rotator, the control
box is often damaged. A lightning ar-
rester placed on the rotator cable pro-
vides some protection but does not al-
ways save the rotator unit. END

“You’re pulling in a strong station
from Australia, mam.”
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by DAVID STONE

DIRECT-READING audio-fre-

quency meter is worth it’s

weight in gold when you have

to measure unknown audio
frequencies, test or calibrate audio
oscillators or measure audio beat notes.
In addition, you can plug a microphone
into the meter and check the frequencies
of pitch pipes, tuning forks, piano
strings, sirens or any other single-fre-
quency sound-producing device. For
greatest convenience, add portability
and eliminate the need for supplying
external power. The result is a valuable
tool for audio-frequency testing, out-
doors, in the shop or in the lab.

This all-transistor unit fills the re-
quirements of portability, low battery
drain, accuracy and sensitivity. It
covers the entire audio spectrum in
three ranges: 20 to 200, 200 to 2,000,
and 2,000 to 20,000 cycles. It responds
to 1 volt of audio signal, making it
usable for most applications where low-
level audio signals are measured.
Nominally priced, noncritical compo-

PARTS LIST FOR FIG. 1

Ri—pot, 50,000 ohms, 2 watts

R2, 7—10,000 ohms, 10%

R3—150,000 ohms, (0%

R4—330,000 ohms, 10%

RS, 8—27,000 ohms, 10%

R6—2,700 ohms, 10%

R9—100,000 ohms, 0%

R10, 14—47,000 ohms, 10%

R, 13—2,200 ohms, 10%

R12—18,000 ohms, 10%

RI5—pot, 2,500 ohms, 2 watts

R16—3,000 ohms, 10 watts, wirewound,
adjustable with 2 sliders

All resistors 'z watt unless noted

Cl1—1 uf, 50 volts, 10%

C2—.001 pf, 10%

C3—.003 uf, 10%

C4—.005 uf, 10%

C5—.05 uf, 10%

C6—0.5 uf, 10%

BATT I, 2—7.5 volts (Burgess C5 or equivalent)

J—phone jack

M-—meter, 0~ ma

S|—2-pole 3-position rotary

S2—spst toggle

Vi, 2, 3, 4—CK722

Chassis

Cabinet

Miscellaneous hardware

JANUARY, 1958

nents are used throughout. The entire
instrument is self-contained and rugged
enough for the roughest servicing use.

Circuit description

The circuit, shown in Fig. 1, uses four
CK722 transistors operating in pairs.
The first two, V1 and V2, are limiting
and shaping amplifiers. They convert
the incoming audio sine wave (Fig.
2-a) into sharply peaked trigger pulses
(see Fig. 2-b). In addition, this transis-
tor pair saturates and keeps the ampli-
tude of the output pulses from V2’s
collector at a constant voltage level re-
gardless of amplitude or frequency vari-
ations in the input sine wave. The net
result, at the collector of V2, is an
output which does not vary in ampli-
tude, but whose frequency is identical
with that of the input. A pulse is pro-
duced for each cycle of frequency. If
the input frequency increases, the
number of trigger pulses increases. If
the incoming signal decreases in fre-
quency, the number of pulses from V2
also decreases.

The second pair, V3 and V4, is ar-
ranged in a one-shot multivibrator ecir-
cuit. This is a familiar resistance-
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Portable four-transistor unit
gives direct readings on a 1-ma meter

RECT-READING

Fig. 1—Circuit of
the all-transister
frequency meter.

S2
The completed test unit.

coupled amplifier with feedback from
V4’s collector to V8’s base. V3 is nor-
mally biased to cutoff and does not con-
duct until a pulse arrives from V2 to
trigger the circuit and overcome the
bias. V3 then conducts heavily and the
resulting pulse is amplified by V4. When
the pulse ends, V3 goes sharply back
into cutoff and V4 stops condncting.
The circuit is ready for the nexi pulse
from V2.

The output from this pair is a series
of amplified current pulses (see Fig.
2-¢). The number of pulses is propor-

SINE WAVE
INPUT

OUTPUT OF
Ve .

OUTPUT OF
v4

Fig. 2-a—Input waveforms;
put of V2; c—at output of V4.
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tional to the frequency of the incoming
audio sine wave at V1’s input, and V4’s
collector current through the meter
will deflect the meter needle higher for
more pulses (a higher sine-wave fre-
quency) and lower for fewer pulses (a
lower sine-wave frequency). If you feed
a known audio frequency into the unit
and log the meter reading, you’ll wind
up with a standard by which unknown
audio frequencies can be measured.

Since the circuit operates on a change
of frequency, the coupling capacitor
between V3 and V4 must be changed to
allow the multivibrator circuit to oper-
ate over the 20-20,000-cycle frequency
range. This is done with the RANGE
switch. The unknown audio frequency’s
input level to V1 is controlled by the
GAIN potentiometer.

Power requirements vary from 7
volts at 3 ma to 11 volts at 7 ma. The
lowest range, 20 to 200 cycles, uses the
higher voltage and current. A 15-volt
battery pack, made from two series-
connected 7.5-volt batteries, is used as
the power supply and appropriate volt-
age-dropping resistors are selected by
the RANGE switch to provide the correct
voltage for each range.

A CALIBRATION potentiometer is in-
serted in series with the battery to
compensate for battery voltage drop
due to aging and use. This provides
long service from a set of batteries,
because the CALIBRATION potentiometer
is adjusted to compensate for battery
age. When battery voltage drops below
11, the pack must be discarded.

Construction hints

There is nothing critical about
building this test un’t. The usual pre-
cautions must be observed if the

transistors are soldered directly into
the circuit. Keep soldering-iron heat
away from the transistors by using
long-nose pliers to hold the leads be-
tween the iron and the transistor body.
Wire the GAIN potentiometer in the
usual volume-control hookup, so its
variable resistance decreases as the
control shaft is turned counter-clock-
wise.

Any type of wood, metal or plastic
chassis and case can be used. I used a
Plexiglas block on which several ter-
minal strips were mounted for the
chassis. All resistors, capacitors and
wires are soldered to the terminals be-
fore the transistors are wired into
place. The panel is cut, drilled, painted
and all parts mounted before the
chassis is attached. The final hookup is
completed and the batteries are fastened
inside the wood cabinet with metal
straps.

If you desire, a large milliammeter
(square or round) can be used, as long
as it has a basic 1-ma movement. Also,
it will be necessary to get an extra
slider for R16. Two sliders are needed
because the wirewound unit is used to
drop the voltage for two ranges.

After construction is completed, con-
nect the batteries (observe proper po-
larity!) and throw the switch to ON.
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Parts layout inside the direct-reading meter. All transistors
are CK722’s, V4 is an older unit in a different style case.

The meter should indicate about 0.1 ma.
If no reading is obtained or an appreci-
ably higher reading is noted, something
is wrong. Check the wiring, V3 and V4.
The 0.1-ma reading is normal, static
current. If everything seems to be in
order, calibration can begin.

Calibrating the meter

An accurate signal generator is
needed to calibrate the transistorized
test set. The final accuracy of the fre-
quency meter depends upon the accu-
racy of the calibrating audio generator.
Be sure it is a good one. They are not
as hard to find as you may think for
most well-equipped service shops or
schools have them. Arrangements can
be made to bring the test set in for
calibration. If you’re in an area where
these facilities are not available, try
the local telephone-system maintenance
shop. The shop supervisors are friendly
people and most of them have good
audio generators on hand. My unit was
calibrated in a telephone maintenance
and repair section.

If all else fails, you can use a less
accurate generator, a scope and Lissa-
jous figures, but this method is extreme-
ly tedious and should be used only as a
last resort. Normally, with a good audio
oscillator, calibration takes from 15-30
minutes.

First switch the RANGE selector to
range 1, 20 to 200 cycles. The GAIN con-
trol should be turned to its farthest
counterclockwise position (toward the
grounded end). Feed a 200-cycle 2-3-
volt audio signal to the input jack and
slowly rotate the GAIN control clock-
wise. The meter reading will slowly
increase, then suddenly jump toward
full scale. Further clockwise rotation
of the GAIN control will not result in
any further increase of the meter read-
ing. Back the GAIN control down and
reset it about a quarter turn after the
needle has jumped toward full scale.
Do this two or three times and you’ll
find it easy to reach this point. This
procedure sets the best input level for
proper operation of the test set.

!
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Observe the meter reading. It will
probably be a little above or below the
full-scale 1-ma level. Adjust the 2,500-
ohm CALIBRATION potentiometer for ex-
actly 1 ma with a 200-cycle input. Cali-
brate the rest of the range by decreasing
the calibrating generator’s frequency
until the meter needle drops to the 0.9-
ma mark. Log the frequency on the
audio oscillator dial.

Go down to the next mark (0.8 ma),
log the frequency and continue this
procedure until you hit 20 cycles. This
frequency will probably produce a read-
ing somewhere around 0.2 ma, so the
0.1 static-current reading will not be
within the frequency range. Several of
these test sets have been built and none
of them read appreciably below 0.2 ma
for the lowest frequency in each range.

When range 1 is calibrated, switch
the RANGE selector to range 2, 200 to
2,000 cycles. Feed 2,000 cycles into the
frequency meter and recheck the setting
of the GAIN potentiometer. Move slider
1 (nearest the connected end) of R16
up or down the resistor for a full-scale
reading of 1 ma at 2,000 cycles. When
this reading is obtained, tighten the
slider permanently and proceed with
lowering the frequency and logging the
meter readings all the way down to
200 cycles.

Finally, turn to range 3, 2,000 to
20,000 cycles, set the calibrating oscil-
lator to 20,000 cycles and recheck the
GAIN control setting. Adjust the slider
farthest from the connected end of the
R16 for a full-scale 1-ma reading at
20,000 cycles. After this, lower the
frequency of the calibrating generator
and log the readings versus frequency
until 2,000 cycles is reached.

The chart on the test meter in the
photograph shows the meter readings
and frequencies. The readings will vary
between one test set and another be-
cause transistor gains vary, even among
the same type and manufacturer. How-
ever, the variation will not be large.
Type the chart, cover with cellophane
tape or plastic and fasten it to the
instrument’s panel. Calibration is com-
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pleted and the unit is ready for use.

Using the frequency meter

Always start with the GAIN control
turned fully counterclockwise when
checking an unknown audio frequency.
Rotate it a guarter more, after the
jump point, and compare the meter
reading against the chart to determine
the frequency. It’s very simple to use
and the GAIN adjustment takes half a
second to set the input to the best level.

Make sure the incoming level is 1
volt or better. The setting of the GAIN
potentiometer quickly indicates whether
the input level is high enough. If you
cannot reach a point where rotating the
GAIN control will not increase the meter
reading, the input level is too low.

To check the frequency of an audio
oscillator, simply hook the input test
cable of the frequency meter to the out-
put terminals of the oscillator. The input
test cable is a shielded lead or a length
of coaxial cable with clips and a phone
plug, as shown in the photos.

Use a carbon microphone and micro-
phone transformer to feed the input
test jack to measure frequencies pro-
duced by tuning forks and other single-
frequency sound-producing gear. A
crystal microphone with a suitable pre-
amplifier can be used for the same
purpose.

Place the test cable across the speak-
e terminals of a receiver to test for
beat frequencies between two stations
interfering with each other. Be sure
the volume is high enough to supply
the minimum 1-volt level. Use it as an
indicator instead of a speaker when
signal tracing PA systems fed by an
audio oscillator.

A high-output crystz] phono cartridge
with attached phono needle has been
used for a relative vibration-frequency
check of machinery. The phono needle
is held lightly against the vibrating
surface and the cartridge produces an
output voltage that activates the fre-
quency meter. All kinds of similar
applications are possible with this test
unit, limited only by the imagination
and ingenuity of the experimenter.

Occasionally check to see whether
the battery voltage has dropped. Feed
a 200-cycle signal into the set and look
for a full-scale reading on range 1.
If the reading is low, indicating that
the battery has aged, adjust the CALIBRA-
TION potentiometer to bring the reading
to full scale again. This adjustment
automatically compensates for ranges 2
and 3.

This transistor test set is an extreme-
lv versatile piece of gear, with prac-
tically no limit to the life of its compo-
nents. There are no complications in
construction and it takes only a short
time to build. It is a useful and wel-
come addition to the experimenter’s
and technician’s stock of needed test
equipment. END
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TEST INSTRUMENTS

. Simple Signal Generator

|

Most experimenters and home con-
structors occasionally need an rf sig-
nal generator, but the need is seldom
great enough to warrant purchasing
one. Fig. 1 shows the circuit of a sim-
ple rf signal generator made from in-

quencies try TV linearity or width
coils in various inductance ranges. For
the broadcast and shortwave bands you
can use the tuned windings of antenna,
rf and oscillator coils designed for the
desired frequencies. Above 18 mec or
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expensive or junkbox parts. The circuit
originally appeared in The Short Wave
Magazine (London, England).

The author used two banks of five
coils selected by range switches S1 and
82 to cover from a few kc up to 250

so you can wind coils experimentally,
cut sections of B & W Miniductors or
use CTC (Cambridge Thermionic
Corp.) 30- and 60-mc slug-tuned coils
and check them with a grid-dip meter
or on a receiver. Above 30 me we sug-
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me. You can select coils to fit your
needs and may replace S1 and S2 with
a single switch having one position
for each tuning range.

Coil winding data was not given. It
is recommended that coils be obtained
from junked receivers and similar
sources. Coils in the if range can be
windings from 132-, 175-, 262- and
455-ke if transformers. For lower fre-

Fig.2

gest switching to a smaller tuning ca-
pacitor—about 100 wuf—as in Fig. 2.
When using this arrangement, the tun-
ing control may be a two-seetion super-
het type tuning capacitor with a cut-
plate style oscillator tuning section. A
conventional unit with an rf tuning
section or around 365 uuf and an oscil-

“You know our motto, sir.
the set in your home or ne charge.”
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lator section of about 130 xuf maximum

should work nicely. END
We fix
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Single-Groove

ST

Vertical and lateral recording techniques
are combined in new processes that put
tico audio channels in one record groove

most often asked,

HE question
when the possibility of a new ster-
eophomc system of disc recording
is mentioned, is “Does it use one or
two styli?” Often surprise is expressed
that it should be possible to use a
system with only one stylus. Of course,

the Cook “binaural” record has been
available for some time. It uses two
pickups spaced a certain distance

apart, so each plays a separate section
of the record. But many people seem
to visualize two styli quite close together
and probably in the same pickup, either
playing adJacent grooves or following
each other in the same groove.

This idea probably arises from the
present systems of stereophonic tape
which employ two tracks and conse-
quently require two playback heads.
Systems for stereo on tape have been
suggested employing magnetization at
different angles on only one track.
Separate playback heads, mounted at
the correct angle for the program
information in each channel, could then
play the same magnetic track (Fig. 1).

But disc is quite a different proposi-
tion. For one thing there would be the
difficulty of making sure that each
stylus is in the correct groove. If the
arm and head of the pickup are mount-
ed correctly so the styli are theoretically
in line with the groove at all positions
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By NORMAN H. CROWHURST

Closeup of the West-
rex playback head.

across the record, the compliance of
any modern pickup must be so large
that the stylus can move a distance
representing several grooves without
appreciable opposition. Consequently it
would still be very easy to lower the
pickup in such a way that the two
styli would settle in grooves two or
three rotations apart instead of in the
same groove. In fact it would become
difficult to lower the pickup so that the
two styli would rest in the same groove
—and even more difficult to lower them
so they rested correctly in adjacent
grooves, if such a system should be
used.

HIARIA s

Comments of manufacturers

mercially practical

00000
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Stereophonic disc recording is a prospect for the immediate future.
Not so long ago, during the Audio Engineering Society’s convention in
New York City, nwo systems of stereophonic disc recording — both
using a single groove and single stylus — were demonstrated.
and engineers left little doubt that com-
disc stereo has arrived, and it
expected that major record manufacturers on both sides of the Atlantic
will start producing stereo dises this year.

The great prospective advantage of
stereophonic recording on disc is that
it will be as easy to play as LP’s are
today. Consequently an arrancencnt
that involves great precision in lower-
ing the pickup to the record would in-
validate its advantage. It would become
no easier to handle than tape. So the
only prospective system for stere-
ophony on disc that represents an eco-
nomic and utilitarian advantage is one
where a single stylus is used.

Vertical-lateral

The idea of using vertical-lateral
recording is not new. It has been experi-
mented with for a long time, and good
plckups for the purpose were developed
in the ’30’s. At the moment, two com-
pletely different systems, both using
vertical and lateral movement of the
stylus, are being proposed for high-
fidelity reproduction of stereophonic
sound.

One comes from England (the London
Record Co.), employing vertical for one
channel and lateral for the other
channel of stereophonic sound. The
second is a system recently developed
by Westrex, which employs 45° move-
ment one way for one channel and 45°
movement at right angles to the first
for the other channel. This new system
claims several advantages over the
vertical-lateral system. Whether these
advantages are real or theoretical re-
mains to be proved.

One question encountered with both
should first be resolved. When any
system of moving the stylus both ver-
tically and laterally is discussed, some-
one invariably asks won’t it be difficult
to press recordings of this type. The
implication seems to be that it must
involve some undercutting in the groove

'_§
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walls. The argument usually begins,
“If the stylus moves sideways when it
is at the bottom of a vertical cut .. .”

In answer to this, note that both
vertical and lateral recordings use a
cutter and stylus whose disposition to
the record is vertical (Fig. 2). When
the same cutter is used to cut vertical
and lateral, or the same stylus to play
it back, it is still vertical. So there can
be no undercutting at any point. In
fact, London Records has pressed a
quantity of these recordings in their
standard machines used for LP’s, and
demonstrations were given with these
pressings. We are assured that stereo
discs need cost no more for the same
playing time than LP’s. This, surely,
is the economic answer for stereo.

To explain the prineciple on which
these systems work, Fig. 3 shows a
simplified arrangement for a magnetic
pickup (or cutter) for use on each. In
the vertical-lateral (London) (Fig.
3-a) vertical motion of the armature
attached to the stylus alters the mag-
netic field between the vertical pole
pieces and produces vertical output
from these coils. But the movement is
parallel to the lateral pole pieces and
thus produces no output. For lateral
movement, the reverse is true.

The so-called 45/45 (Westrex) works
in exactly the same way by rotating the
pole-piece portion through 45° (Fig.
3-b). Each 45° motion is at 90° to the
other so the same separation of outputs
works just the same. Obviously the
physical arrangement shown in Fig. 3
could not be used because the stylus
could never touch the record in the
position shown—the magnetic assembly
would get in the way. These are sim-
plified drawings to show how it works.
Nor is the principle limited to magnetic
pickups. The same separation can be
achieved with moving-coil, crystal,
capacitance, ete., or with combinations
of them.

The first and biggest advantage
claimed for the 45/45 is that vertical
recording has always been accom-
panied by a greater amount of distor-
tion than lateral recording. This is
because depression of the cutter re-
quires a greater force than lifting it.
Because of the triangular shape of the
cutter, depressing it by, say, 1 mil,
increases the amount of record mate-
rial removed by much more than lifting
it by 1 mil reduces the quantity re-
moved (Fig. 4). Force required is
approximately proportional to material
removed. Consequently, vertical record-
ing (or hill-and-dale, as it was called
in old days) is accompanied by second-
harmonic and similar forms of distor-
tion.

For a long while this has been the
reason given for the preference for
lateral recording where the cutter re-
moves a constant amount of material
from the master dise, and consequently
there is no inherent distortion in the
cutting operation. The argument for
45/45 is that both movements involve
the same proportion of vertical and
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Fig. 1 — A method by which two-channel stereo might be put on a single tape
track.
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Fig. 2 — In lateral recording the stylus moves sideways; in vertical recording up
and down. Vertical-lateral moves it in all directions.
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Fig. 3 — Simplified arrangement for stereo magnetic pickups: a — London
method; b — Westrex method.

QUANTITY OF -

P ar MATERIAL REMOVED
HolkkeT | AR REUOD

WHEN CHANGE .
IN QUANTITY REMOVED %-1 lh’APOI‘Eang‘T"S
1S EQUAL ARE UNEQUAL

Fig. 4 — The reason for greater distortion problems with vertical recording.

lateral components (Fig. 5); conse-
quently the quality is equal on both
channels. The distortion contributed by
the vertical component is not all on
one channel but distributed equally
between both channels.

Compatibility

The second claim for 45/45 is that
it gives better compatibility both ways.
Before going any further, let’s define
a little more precisely what we mean
by compatibility. Complete compatibility
would mean the system is capable of
the following combinations:

1. A new type stereo pickup should
be able to play and give satisfactory
reproduction from an LP record re-
corded nonstereo, and

2. A nonstereo pickup and single-
channel high-fidelity system should be
able to play the new stereo disc with
quality equivalent to reproduction from
a good LP.

Compatibility in the first sense is
achieved by either system. The second
sense involves two further considera-
tions. If it is possible to play the stereo
disc with a nonstereo pickup and
achieve high-fidelity reproduction, it
would seem that the record manu-
facturer does not have to put out two
types of dises for the same program.
But there is another factor.
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If the stereo disc is played with an
LP type pickup, it may give satis-
factory high-fidelity reproduction but
still ruin the stereo disc for subsequent
playing on a stereo pickup. The great
majority of high-fidelity pickups today
have much less vertical than horizontal
compliance. In fact, one well known
pickup, having a reputation among the
best, has virtually zero vertical com-
pliance. If such a pickup were used to
play any stereo dise, it would completely
wreck the vertical component of the
stereo recording and the dise would
then become useless for playing as
anything but an LP.

While the hi-fi pickup would plow
out most of the vertical material, it
would not completely eliminate it. Con-
sequently, whether vertical-lateral or
45/45 is used, if this disc were subse-
quently played on its appropriate
stereo system, it would sound extremely
distorted because of the damage to the
vertical component. In a vertical-lateral
recording one channel would get all
the distortion, while the other would
remain at its normal high fidelity. But
with a 45/45 recording, both channels
would be equally distorted.

Either way—and this is the vital
factor about whether compatibility
should be claimed by either system—
the user is scarcely likely to blame
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I'ig. 5 — Use of 45745, as shown here,
makes each channel use a combination
of vertical-lateral.

his trusted high-fidelity pickup for the
damage. He is much more likely to
conclude either that the record was no
good in the first place or that his stereo
pickup is no good, and thereby form a
bad initial impression of the system.

For

this reason, it would seem
advantageous, whichever system is
used, not to make any endeavor to

claim the second form of compatibility.
In their own interests, the record com-
panies should continue to issue both
types of recording, whichever system of
stereo disc is ultimately chosen.

The man who goes for stereo dise
will buy a stereo pickup and thereafter,
because of its compatibility in the first
sense, he will be able to play his
monaural LP’s with his stereo pickup.
This is possible with both systems.

Further, it seems that with either
system the user should be advised to
keep his stereo disc to be played only
with a stereo pickup and should be
warned that any nonstereo high-fidelity
pickup is likely to ruin the record. It’s
true that some hi-fi pickups may not
ruin the record if they happen to have
a high vertical compliance. But high
vertical compliance is not inherently
connected with the quality of an LP
pickup. Consequently it would not seem
advisable to differentiate between high-
quality LP pickups with and without
high vertical compliance. This will only
be something that would confuse the
consumer still further.

It would be best to play safe and
recommend that stereo dises be played
only with a stereo pickup, adding the
warning that an ordinary pickup, which
may give satisfactory high-fidelity
reproduction, is likely to ruin the dise
for playing over a stereo system.

Having settled (I hope) this ques-
tion, let’s investigate the comparative
merits of vertical-lateral or 45/45,
playing as a stereophonic system. First,
let’s look into this matter of distortion.

Distortion

The implication has been made that
the 45/45 distributes the distortion
equally between both channels. This
tacitly assumes the vertical distortion
is inevitable. “So we have to live with
it, let’s make the best of it” by putting
it equally in both channels instead of
having it all in one.

This seems a rather unsatisfactory
attitude in view of the fact that stereo-
phonic reproduction is intended to be a
step forward from high fidelity. In
high fidelity we have worked hard to
eliminate or minimize all possible causes
of distortion. So it seems to be a retro-
gresstve step to provide two-channel
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recording at the cost of accepting a
greater amount of distortion than we
would tolerate with single-channel sys-
tem. R

The question arises “Do we really
have to put up with all this distortion
on vertical recording?” The idea that
distortion is inherent to vertical record-
ing dates from the days before feed-
back cutters were invented. Any attempt
to produce vertical-lateral recording
with a “straight” cutter, without the
use of feedback, would undoubtedly
involve considerably more distortion in
the vertical than in the lateral cut.

If this were applied to a two-channel
system, with the lateral for one channel
and the vertical for the other, the ver-
tical channel would have much more
distortion than the lateral channel.

Whether such a cutter or one de-
signed for the purpose were employed
to produce the 45/45 system, both
channels would have much more distor-
tion than LP’s using the simple lateral
type of cut.

Fortunately, some very good feed-
back cutters have been developed, and

CHANNEL 2

MOVEMENT
RESULTING COMBINED
MOVEMENT
CHANNEL 2
tREvERSED-
CRANNEL | CHANNEL
MOVEMENT  PHASE MOVEMENT
2 (SAME AS4)

RESULTING COMBINED MOVEMENT

Fig. 6 — Two possible ways of phasing
stereo program in 45/45 system:; a —
dominantly lateral; b — dominantly
vertical.
a recent demonstration given by London
Records for the benefit of the industry,
using the vertical-lateral arrangement,
proved that it is possible to record
vertically with as high a quality as
laterally. This particular recording
made claims of going no higher than

12,000 cycles. But neither did the
lateral.
The important thing here is that

distortion in the vertical was no higher
than distortion in the lateral, due to
the excellent compensation by the feed-
back cutter.

This, then, eliminates the distortion
comparison issue from the relative
merits of the two systems. So we are
left with three more factors to consider.
One is the claim of compatibility
already mentioned. The other two are
the possible problems involved in
achieving an adequate cross-talk ratio,
and a space utilization factor of the
record material itself, which will in-
volve the relationship between playing
length and dynamic range that can be
achieved as compared with the regular
LP.

There are two possibilities about the
phasing of program material in the
45/45 system (Fig. 6). These prin-
cipally affect the low frequencies which
are responsible for the greater ampli-
tude movement of the stylus in both
directions. If the phasing is such that

LS
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a signal on both channels that would
result in an ultimate push forward on
both loudspeaker diaphragms moves
the stylus to the left, one channel's
signal moving it up and the other down
at the same time, this combination will
result in a lateral movement to the
left, the next half-cycle moving it to
the right. We can call this a lateral-
dominant movement.

Changing the phase of one of the
cutters will make the same in-phase
combination from the microphones move
the stylus up and down—in other
words a vertical-dominant movement.
A lateral movement in this case would
correspond with pressure at one micro-
phone and rarefaction at the other, or
in playback would result in one speaker
pushing when the other pulls. This
phasing can result in certain economies
in groove spacing but has disadvan-
tages from the compatibility point of
view. Playing an ordinary LP with a
45/45 stereo pickup so hooked up would
result in the speakers being out of
phase, which produces a rather un-
pleasant kind of reproduction.

If the vertical-dominant connection
were selected for the 45/45 system as
a standard, the system would be com-
patible for playing LP’s only by
arranging a phase changeover switch
in one channel.

The vertical-lateral system is also
compatible. If the stereo pickup is used
to play an LP disc without changing
connections in any way, the whole pro-
gram will seem to come from one
speaker. This is, of course, obvious to
the user and it is a simple matter to
provide this system with a paralleling
switch to feed the output from the
lateral coils of the pickup to the input
of both channels. This would enable
both speakers to get the same program
in phase.

The question of possible cross-talk
is one that ties in with two other
factors: the way the recording is made
—that is, the kind of mierophone place-
ment and combination used—and the
results of future developments in
cutters and pickups which, at the pres-
ent stage, are difficult to predict.

It would seem at present that it
would be simpler to provide precision
isolation between two movements at
90° to one another when one of these
is vertical and the other lateral than
when both are at an angle. Deviation
of either angle of movement from a
perfect 45° will result in some break-
through onto the other channel’s sound

Fig. 7-a — Provided axes of move-

ment are at precisely 45° in the cutter,

cross-talk will be limited only by how

well the cutter and pickup are made;

— distortion of these axes (dashed

lines) at some stage of the process will
cause increased cross-talk.

RADIO-ELECTRONICS


www.americanradiohistory.com

because the two movements will no
longer be at exactly 90° to one another.

Academically, of course, both meth-
ods are equally possible of as good
separation. But mechanically it seems
that the vertical-lateral arrangement
would offer less problems in manu-
facture and also offer the greater
potential for future development in
cutter and pickup design. If anything
at all should distort the vertical-
lateral proportions of the recording
during processing, this would produce
deterioration as cross-talk (Fig. 7).

As against this, the claim for the
45/45 in this respect can be based on
the use of symmetry—the fact that the
two drives can be arranged in symmet-
rical manner, like a V-8 motor, which
is not so readily possible with a vertical
and lateral arrangement.

London Records demonstrated with
a pickup whose cross-talk was reputed
to be 25 db and they reported that a
prototype has just been developed that
gives a cross-talk ratio of 35 db, which
js more than adequate and would seem
to allow plenty for production devia-
tion.

Price range?

In the initial development stage, the
erystal transducer did not produce as
good a cross-talk ratio as the other
types but it was still adequate for use
in a low-cost stereophonic disc system
—a very important consideration for
the mass market.

The tape people lay claim to the
potential for highest possible quality
because their playback heads have no
moving parts. Of course they have
magnetic circuits which can introduc:
their own troubles. But pickups have
moving parts which make it more
difficult to produce a uniform frequency
characteristic. So, basically, it would
seem that tape stereo offers the best
possibility for those really interested
in absolute top quality—a view that is
underscored by the fact that, at present,
all master recordings are made on tape,
later to be dubbed on disc.

The obvious advantage of the stereo
disc is its simplicity in use. It can be
handled exactly the same as the present
LP’s. If a visitor steps in and you
want to impress him with your latest
recording, you can lower the stylus
onto the particular passage you want
to play and then, if he is further
interested, play the whole dise. This is
quite difficult with tapes because you
cannot find the particular spot in a
recording as quickly.

This and the ease of putting the
stylus on the record and taking it off
again will presumably result in greater
popularity of stereo disc with the mass
market. In fact, I would go for stereo
disc in preference to tape myself, for
the same reason. This being the case,
we have to consider not only the possi-
bility, but the very high probability,
that stereo discs will be applied in the
extremely low price range, comparable
with present record players. At the
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same time it should be possible to pro-
duce at an economical price a system
having quality comparable with the best
LP reproducers.

The final matter for comparison is
the space factor. With both the London
and Westrex systems, maximum groove
width is greater than on standard
LP’s. This greater width is caused by
the need for the cutter to go deeper
intc the record to record the vertical
component properly. As the cutter is
chisel-shaped, the deeper it goes the
wider the groove.

In theory the modulation area for
the 45/45 is the same square cross-
section of possible movement as for
the vertical-lateral, but it is turned
up on its corner so that room has to be
found in the material of the disc for a
spiral modulation area of square sec-
tion wound corner-on as it were. This
results in less economical utilization of
the record material than for a spiral
wound so the flat surfaces of the modu-
lation area lay one beside the other.

But there is another factor that
brings up two possibilities. If the in-
phase components result in lateral
movement, the out-of-phase compo-
nents, which will invariably be con-
siderably smaller in amplitude, will
result in less demand on the vertical
excursion of the cutter and playback
stylus. This enables the unwanted dis-
tortion we mentioned earlier—and
which may well be only of academic
interest at this stage—to be minimized.

On the other hand, if the in-phase
operation produces a vertical resultant,
the principal movement of the stylus
with a 45/45 system now becomes ver-
tical and the grooves can be cut much
closer together, allowing a longer
amount of program material to be
squeezed into the same space but re-
quiring much deeper vertical cut. This
may either result in greater distortion
or, by reducing the vertical excursion
permitted, will considerably reduce
dynamic range.

So, on the score of both comyputibility
and dynamic range, the 45/45 should
be phased so in-phase program Dpro-
duces lateral-dominant movement. This
is, in fact, the phasing standardized
by Westrex in their system.

Recording techniques

A further factor that should be men-
tioned before we leave this subject is
the effect of recording techniques.
Systems developed in Europe inde-
pendently, the Stereosonic and the
German MS systems, both employ
dominantly intensity differences in the
program content of the two channels
rather than time differences which are
more dominant in most American
stereophonic recordings.

A possible advantage of the intensity-
dominant channel differences is that it
makes cross-talk relatively unimportant
as both channels contain exactly the
same program information at the same
time, but with different proportions of
it in each channel for different sections
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of the orchestra. Thus the only effect of
possible breakthrough is that the dirvec-
tional effects intended will be slightly
modified. There will be no undesirable
echo or distortion products due to inter-
modulation from one channel to the
other, such as can occur where there
are time differences as well as intensity
differences.

An adaptation of these recording
techniques might utilize a vertical-
lateral arrangement, with wide-range
lateral and limited-fidelity vertical.
This would offer additional possibilities
for rumble reduction with low-quality
turntables.

The London people, however, adopt
the attitude that, in view of the im-
proved quality in the vertical channel
they have already succeeded in achiev-
ing on a production basis, this is an
unnecessary limitation on the medium.
Without such a limitation, it is possible
to provide flexibility so that both chan-
nels can contain stereophonic informa-
tion with either intensity or time dif-
ferences ecqually well.

Sometimes stereophonic recordings
deliberately contain out-of-phase compo-
nents in the low and middle frequencies
to get specific effects that are not
obtainable with simple single-channel
LP presentation. Use of a modified
sterecophonic or MS system would pre-
clude this type of presentation and
other possibilities of exploiting the
new stereophonic medium to the utmost.
Consequently, it is good to see that
the vertical-lateral presentation has
achieved a standard of recording and
reproduction such that two high-quality
channels can be provided.

The next question is shall we have
both systems or only one, and, if so,
which one. This is a matter for the
record industry to decide. Obviously it
is impractical to use both systems be-
cause, although each is compatible with
single-channel LP’s in its own way,
neither is compatible with the other
without a conversion switch to sum-
and-difference combination to convert
the output from the pickup from one
form to the other. It would be imprac-
tical to use such a system as this
because the user would never know
which kind of dise he had and whether
he was playing it correctly.

Consequently it would seem vital to
select one system or the other and make
this the standard for the industry.
(Proponents of both systems agree that
it is unthinkable that two incompatible
systems should co-exist, and it is likely
that they will agree on one of the sys-
tems before starting to make stereo
discs.) From the foregoing discussion,
it is evident that both systems have
their possibilities and probably the deci-
sion will rest on the technique developed
so far with each system and the quality
it produces. This does not say the
system with the inherent best possi-
bilities will win. More likely it will be
the one whose technological develop-
ment at the time the decision is made
has reached a higher order. END
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Some interesting features of the new tube
in this Dyna amplifier,
which has a flut response from 20-20,000
cycles at its full rated output of 60 watts

are wutilized

By DAVID HAFLER *

HE KT88, British big brother to

the popular KT66, is now available

in this country and is expected to

appear in a number of commercial
amplifiers in the near future. The
KT88 is very similar to the American
6550 and can be used in most circuits
which call for the 6550, if the bias is
adjusted for the KT88. However, the
new tube has some advantages which
add to its utility.

The KT88 permits the use of large
grid resistors (up to 120,000 ohms in
fixed-bias applications), which leads to
simpler driver circuits. Screen voltages
as high as 560 may be used, which
means that screen and plate can both
be maintained at high potentials, as in
triode arrangements or screen-loaded
circuits, thus simplifying the power
supply.

Specifications of the KT88 indicate
that its operating characteristics are
not critical. Primary impedances of
4,000 to 5,000 ohms match the tube for
most operating conditions. According
to GEC (Britain’s General Electric
Co.), manufacturers of the tube, screen
taps of 209 to 50% give uniformly
excellent performance with equal de
potentials on both plate and screen.
This wide latitude differentiates the
KT88 from many other beam tetrodes
which exhibit the Ultra-Linear effect
of maximizing performance at a rela-
tively critical screen tapping point.

* Dyna Co., Philadelphia, Pa.

The KT88's noneritical

impedance
matching is a decided advantage as the

shifts in reflected impedance which
accompany the use of a loudspeaker
load have relatively little unfavorable
influence on performance. The normal
variation of speaker impedance with
frequency has less detrimental effect on
performance with KT88's than with
tubes in which matching conditions are
more critical.

These desirable attributes have led
to experiments using the KT88 in sev-
eral types of circuits. One of the
avenues of exploration led to using the
tube in a 60-watt variation of the
circuit used commercially in Dynakit
amplifiers. This is shown in Fig. 1.

The KT88’s are used with a Dynaco
A-431 transformer, which has 4,300-
ohm primary impedance with secreen
taps at 33% turns (119 of the primary
impedance). Each tube draws 70 ma of
cathode current with a 475-volt supply.
Fixed bias is used and is adjusted by
setting for 1.56 volts across the 11.2-
ohm common-cathode resistor. Since an
ordinary type-D flashlight cell, when
fresh, reads close to 1.56 volts, this can
be used as a reference standard when
setting the bias.

The small wunbypassed common-
cathode resistor causes degeneration in
the stage for signal components which
are not canceled in the push-pull out-
put stage. True push-pull cancellation
requires accurately balanced operation
under dynamic conditions. Slight devi-

6ANS KT88(2)
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Fig. 2—Effect of unbypassed cathode
resistor on IM distortion.

ations in driving signals or in output
tube characteristics cause an unbalance
which is not corrected by the push-pull
action. These deviations cause a signal
voltage to appear across the common-
cathode resistor, and the resulting de-
generation lowers distortion as per
Fig. 2.

The correction for unbalance obtained
by using this resistor is not that which
is obtained by de balancing of the out-
put stage. The dynamie correction is
one in which ac signal voltages are
involved—not the static plate currents,
which have little effect on performance
in this particular case.

Distortion figures

Under these operating conditions, the
KT88 can deliver as much as 75 watts
at less than 1% distortion if the B-plus
supply voltage does not fall off. How-
ever, in economical power supply
arrangements, there i¢s a drop in the
B-plus, and a decrease in power output
results. With a typical capacitor input
supply, it is practical to obtain 60 watts
of output, with very little distortion in
the output stage.

The typical KT88 requires about 56
volts bias for these operating condi-
tions. This in turn requires almost
40 volts rms each side from the driver.
This amount of drive is normally
obtained with a push-pull driver stage;
but with the high supply voltage avail-
able and proper choice of tube type, a
single-envelope  pentode-triode can
handle the job. The 6ANS8 has direct
coupling between pentode voltage amp-
lifier and cathodyne phase splitter—
somewhat similar to the configuration
popularized by Williamson. This one
tube will furnish 120 volts peak grid

RADIO-ELECTRONICS
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to grid, enough for the KT88’s, at an
intermodulation figure of about 2%.
Distortion is reduced in the amplifier
by negative feedback. With 20 db of
feedback, the driver output stage com-
bination delivers 60 watts at about
0.5% IM. The actual distortion figure
varies slightly, depending on the toler-
ances in components and tubes. With
matched resistors in the phase-inverter
circuit, the tolerance of other compo-
nents will cause distortion to range from
about 0.29% to 1.0% at full output. At
lower levels, distortion decreases and
is well below 0.1% at the 1l-watt level.
Measurements below 0.19% are difficult
to make because of limitations of
measuring equipment and because noise
levels obliterate the residual distortion.

Feedback circuit

Several circuit features are included
to maintain stability under feedback
conditions. The most important of these
are the capacitive feedback loop from
the screen of one output tube to the
first cathode, and the relatively small
screen bypass capacitor. The capactive
feedback loop improves high-frequency
stability while the choice of screen
bypass improves low-frequency stabil-
ity. If this screen bypass is significantly
increased or decreased in size, there
will be a bump in the low-frequency
response around 5 cycles, which is a
symptom of incipient instability under
transient conditions. The selected value
gives critical damping of the low end.
High-frequency stability is suitable for
all types of speaker loads including the
newer electrostatic types.

The feedback compensation reduces
the total bandwidth slightly since it
produces rolloff in response below 6
cycles and above 60 ke. However, with-
in the 20-20,000-cycle range this is
flat response at any power level up to
a maximum of 60 watts. Even more
important than flat response at high
power is that total harmonic distortion
is kept below 1% over the audio spec-
trum at powers up to 48 watts. The
advantage of being able to handle large
amounts of power cleanly at low fre-
quencies shows up on speaker systems
in which there is significant impedance
variation below 100 cycles. These vari-
ations result in effective reduction of
undistorted power output in the ampli-
fier through the condition of mismateh
(this type of mismatch is not corrected
by variable damping circuits) brought
about by a rising impedance character-
istic. However, if there is a large
amount of power available, the loss
due to mismatch can be tolerated since
sufficient undistorted reserve is re-
tained to handle most operating con-
ditions.

The power supply is conventional,
using a GZ34 rectifier with capacitor
input and choke filtering. A tap with a
separate rectifier is used to obtain bias
voltage. One feature of interest is the
erounding of the heater center tap
through a .02-4f capacitor. The inher-
ent heater-cathode leakage of the
6ANS8 causes a small charge to build
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Compact amplifier
uses printed circuit
for all wiring up to
grids of the KT88’s.

(Below) A look under the chassis.
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Note enmapty

appearance due to the printed circuitry.

A

automati-
cally biasing the heater string to the

up across this capacitor,
lowest noise condition. If a preamp
is powered from the same heater sup-
ply, its heaters should not be grounded
or the benetfis of the amplifier arrange-
ment will be destroyed. If the preamp
has a hum pot or other device which
requires grounding, it should be
grounded through a capacitor to obtain
an ac ground only so that the floating
effect of the power amplifier arrange-
ment is not removed.

www.americanradiohistorv.com

This ecircuit has been constructed in
several physical arrangements with-
out any difficulty, provided normal good
construction practice is followed. In
the commercial kit, a printed-civeuit
board is used for all audio components
up to the grids of the KT88’s. This
gives complete reproducibility of layout,
but is not required to duplicate the cir-
cuit’s characteristics. The photographs
show the printed-circuit board and
illustrate the essential simplicity of
the entire amplifier. END
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By JULIAN D. HIRSCH

HE first article of this series dis-

cussed a number of pickup arms

whose vertical and horizontal piv-

ots are spaced appreciably apart.
A second major category includes arms
which have their vertical and horizon-
tal pivots essentially at the same point.
(As in the preceding article, we will
consider the vertical pivot to be the one
which lets the arm move vertically
and the horizontal pivot the one which
lets the arm move horizontally.)

This type of arm design is the most
common and is familiar to most people
since virtually all record-changer arms
are so designed. Perhaps its major dis-
advantage is that its inertia is the
same in hoth vertical and lateral
planes. High lateral inertia (mass) is
desirable, to keep arm resonance below
the audible range, while low vertical
mass tends to minimize record wear,
particularly when playing warped rec-
ords. In this type of arm design, a
compromise is usually necessary be-
tween these conflicting requirements.

Most (though not all) arms of this
type are not laterally balanced, which
makes careful leveling a necessity.
Even when they are laterally balanced,
the high vertical mass makes the arm
rather sensitive to groove jumping
when it is jarred unless viscous damp-
ing is used on the vertical pivots.

Rek-O-Kut A-120/A-160

The photos show the Rek-O-Kut
A-120 arm. The A-160, designed for
use with 16-inch records, is similar in
appearance. This tubular aluminum
arm has a removable die-cast cartridge

Attt e et et A et iy

$ In next month's installment,
Julian D. Hirsch will discuss the
characteristics of the ESL/BJ
Super-Go tangential arm, the
Orthosonic V /4 radial arm and
Audio Specialities AS-30 radial

arm.

60

ARMS

P e

Part 11: The Rek-O-Kut
A-120, Pickering 194D,
Leak Dynamic, Weathers,
ESL 310 pickup arms. s
All have both pivots at -
essentiully the same point '

o g e

PICKUP

shell, and a die-cast counterweight
threaded on the rear of the arm. The
pivot structure is the gimbal type,
with ball bearings in both vertical and
horizontal pivots.

The stylus tracking-force adjust-
ment is unique, simple and foolproof.
No external gauge or scale is needed to
set stylus force accurately. With the
cartridge plugged into the arm, the
counterweight is adjusted by screwing
it on the rear arm extension until the
arm is perfectly balanced. When the
counterweight is then rotated clock-
wise, a net downward force is exerted
at the stylus. On the A-120 arm, each
1% turns add 1 gram to the tracking
force while on the A-160 arm each 2
turns add 1 gran. A self-locking thread
is used so setscrews are not needed to
keep the counterweight in position
after adjustment.

Although the arm body appears to
be a single tube, it is actually divided
into two portions. The division is visi-
ble as a line around the tubular arm
body, just behind the pivot gimbals.
This line is a thin piece of acoustical
damping plastic which joins the front
and rear sections of the arm. Its pur-
pose is to damp the arm resonance,
which is usually between 13 and 16

PIVOT HOUSING

COUNTER-WEIGHT

NEEDLE *
DAMPING

Fig. 1—Cutaway view of Leak Dynamic
arm showing details of pivot.

cycles. depending on the cartridge em-
ployed

The interchangeable cartridge shells
are solidly constructed and are secured
to the arm by a threaded locking ring.
The front of the shell is open, permit-
ing easy cuing of the stylus in the de-
sired groove. This also permits the use
of turnover cartridges which are ro-

s 4
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Rek-O-Kut A-120 pickup arm
of tubular aluminum.

tated by a knob protruding from the
front end. The pivot assembly may be
moved vertically to adjust the height of
the arm to the turntable.

Pickering 194D

The Pickering 194D (Unipoise)
pickup is shown in the photos. It is an
integrated pickup design in which
simplicity is the keynote. Indeed, it
would be hard to imagine an arm sim-
pler in construction or easier to install.

The entire arm is pivoted on a single
needle point, just as a compass rose is
supported. The needle is made of hard-

#
%in

L5 E i

%o o

Fig. 2—Base, pivot and counterweight
of the Weathers arm.

ened steel, and the cup into which it
fits has a conical hole to receive the
needle point. The needle passes through
a slot in the arm and in contacted on
both sides by a thin rubber membrane
slitted to pass the pivot needle as the
arm is raised or lowered. This mem-
brane is intended to damp arm reson-
ance somewhat.

Stylus tracking force is adjustable
between 1 and 6 grams by sliding a
knurled knob, located under the arm,
toward the front of the arm to increase
force or toward the rear to decrease the
force. The white dots on the side of the
arm correspond to the various settings
of this knob. Each dot represents ap-
proximately a l-gram change of stylus
force from the adjacent dots. Most of
the weight of the arm and cartridge
is counterbalanced by the rear counter-
weight, which is designed so it also
forms a part of the pivot assembly.

RADIO-ELECTRONICS
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The Leak dynamic pickup.
Note the single-hole mount-
ing.

In Pickering 194D rear coun-
terweight forms a part of the
pivet assembly.

Installation of the Pickering 194D
is further simplified by the single-hole
mounting of its base. A 11/16-inch
hole is drilled in the motor board at
any convenient point 8 inches from the
turntable center. The pivot is fastened
in this hole with a single wing nut
which also holds, below the board, a
bracket with a standard phono con-
nector. Pickup height is adjusted by
merely screwing the pivot needle up or
down in the base. Since the pivot point
is located well above the arm’s center
of gravity, it is self-leveling within a
range of a few degreces. Therefore the
only leveling operation necessary is
to be sure that the turntable surface
is truly horizontal.

The arm rest also mounts in a single
hole. A small adjustable brush forms
an integral part of the rest. This brush
may be adjusted so the stylus is cleaned
of lint each time the arm is returned
to the rest. Although the rest merely
supports the cartridge body, the magnet
in the pickup is strongly attracted to
it and there is no tendency for the arm
to fall off the rest accidentally.

The Pickering 194D is noteworthy
in that it goes one step beyond other
integrated designs. The cartridge
structure does not plug into the arm—
it is a permanent part of the pickup.
The styli are mounted in small
T-shaped plastic bodies which may be
slid in or out of the cartridge without
difficulty. A small plastic box with a
rack which holds up to eight stylus
assemblies is furnished with the arm.
Pickering manufactures styli in 0.5-,

1.0- and 2.7-mil radii (diamond), as
well as a 2.7-mil sapphire stylus.
Changing and storing these small

stylus assemblies is certainly simpler
than the usual practice of plugging in
a different cartridge for each stylus
size.

Leak dynamic pickup

The arm designed by H. J. Leak &
Co. Ltd. (see photos) for their dynamic
pickup is very similar in pivoting prin-
ciple to the Pickering 194D. Fig. 1 is
a cut away drawing of the Leak arm,
showing the pivoting. The arm rotates
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in both planes on the point of an upright
needle, resting in an inverted conical
depression. The armn base mounts in a
single hole and the pivot needle is ad-
justed vertically by loosening a set-
screw. Vertical rotation of the arm is
limited by a slot in a curved metal
cover surrounding the needle. The pivot
makes contact with a damping mate-
rial as it passes through this slot.
Lateral rotation of the arm is re-
strained to an angle of less than 90°
by a projection from the side of the
neecle which strikes the sides of the
pivot housing at the limits of arm ro-
tation.

The pickup’s tracking force is ad-
justed by loosening a setscrew and slid-
ing a counterweight along the project-
ing rear portion of the arm.

The arm is a straight tube which re-
ceives the plug-in Leak cartridge only.
The required offset for minimum track-
ing-angle error is huilt into the car-
tridge.

As with any arm pivoted in this man-
ner, the Leak arm is relatively insensi-
tive to small leveling errors. Since it
is not laterally balanced, accurate level-
ing of the turntable surface is impor-
tant, however.

ESL type 310

The Electro-Sonic type 310 tone arm,
shown in the photos, is designed solely
for use with ESL Professional series
cartridges. Like several other arms
already described, it is of simple tubu-
lar-aluminum construction. The pivots
are the gimbal type, using precision
ball bearings in both vertical and hori-
zontal pivots. The pivot assembly may
be adjusted vertically to adapt the arm
to turntables of different heights by
loosening a single setscrew. No provi-
sion is made for leveling the arm, but
its design is such that minor leveling
errors should not cause trouble.

The ESL 310 is unique among the
pickup arms discussed in this article
since it is the only one which is bal-
anced in the horizontal plane. The
counterweight is factory-set to counter-
balance exactly the mass of the arm
and cartridge forward of the vertical
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Tubular-aluminum construction and unusual
counterweight are found on LESL type 310.

Weathers arm is made
from lightweight wood.

pivot. Because of this, exact leveling of
the arm is not critical. To obtain a
downward stylus force, a spring
(which can be seen in the photo) is
connected between the counterweight
and the gimbal assembly. The tension
of this spring may be adjusted by a
knurled screw at the rear of the coun-
terweight to set the stylus force. A cal-
ibrated scale is engraved on the coun-
terweight, and the stylus force may be
set between 0 and 30 grams.

Although the ESL 310 is carefully
balanced and may operate with very
low stylus forces, it has considerable
vertical mass. In fact, the vertical and
lateral masses are essentially the same.
Because of this, the arm is quite sensi-
tive to jarring effects and must be in-
stalled on a heavy well-mounted motor-
board.

The front of the arm contains a
socket into which the ESL Professional
series cartridges are plugged. A
knurled locking ring fastens the car-
tridge to the arm.

This arm does not have any damping
provisions. However, its mass is con-
siderable (it is a 16-inch arm) and this
factor, combined with the high compli-
ance of ESL cartridges, reduces the
arm resonance to well below 10 cycles.

Weathers

The Weathers pickup arm is unique in
several respects. It is made of a light-
weight wood rather than the more
usual metals used in other arms. It is
designed for and may be used only
with the Weathers FM capacitance
pickup cartridge. The Weathers pickup
arm is shown in the photos.

The base of the arm is made of a
soft rubber and has small rubber feet
extending above and below each of its
mounting holes. When permanently in-
stalled, the mounting screws exert little
or no pressure against these feet or the
base, but serve merely to keep the pick-
up in its proper position on the motor
board. The rubber feet and base isolate
the arm from turntable and motor-
board vibration.

The mass of the arm and cartridge is

(Continued on page 78)
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You'll get plenty of these detailed pictorial diagrams
in your Heathkit construction manual to show where each
and every wire and part is to be placed. Everything you
do is spelled out in pictures so you can't go wrong.
That's what makes it such fun!

and here’s why...

1. You get higher quality at lower cost by
dealing direct, and by doing your own
assembly.

2. You receive personal, friendly, service (be-
fore and after sale) for complete satisfaction.

3. You benefit from the latest in engineering
designs because of our concentration on
kit-form equipment only.

4. You may depend on performance as ad-
vertised—backed by Heath’s world-wide
reputation for quality.

5. You can take a full year to pay with the
HEATH EASY TIME PAYMENT PLAN.

everybody's doing it!

FRANK PERKINS

Composer and arranger Frank Perkins
listens attentively to his Decca hi-fi
album “Music For My Lady" as its
beautiful sounds are recreated with
Heath high fidelity equipment. Music is

a very important part of Frank's life,

since his background includes composing
and arranging musical scores for motion
pictures, and for music publishers.
Songs he has written include “Stars

Fell on Alabama", "*Emaline', *'The Scat
Song”, "The Way | Feel Tonight"”, “After
All These Years”, and *'Turn Back The
Clock™. Frank Perkins has discovered

the beauty of Heath Hi-Fi sound . ..

and the fun of “‘do-it-yourself” Heathkit
construction. So, why don't you!

Heathkits

Lfuntobuld
and a thrill to own!

(/Connect a 22 KQ resistor (red-red-orange)
from socket C1 (NS) to ground lug C9 (NS).

‘/ See Figure 8.

(V) Connect a .005 ufd disc capacitor from
socket C4 (NS) to IF transformer Q4 (NS).

{ ) Bend socket lug C5 and IF transformer lug
Q3 toward each other until they make con-
tact and overlap slightly. Solder the con-
nection securely. (1).

[ ) Install a .005 pfd capacitor from socke!
(NS) to ground lug C9 (NS). Dress th-
acitor close to chassis, under th

apacitor previously installs

Read tha step . . . perform the operation . . . and
check i off—it's just that simple. These plainly-
worded, easy-to-follow, steps are combined with
pictcrial diagrams to take you through every phase of
assemcly. Let our experience be your teacher!

RADIO-ELECTRONICS
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TIME PAYMENTS . ..

The Heath Time Payment Flan was designed for
your convenience. Now, you can order the kits of
your choice, and pay for trem in small monthly
installments. Write for full details.

HEATHKIT EXTRA PERFORMANCE
T70-WATT AMPLIFIER KIT

For really high performance, with plenty of reserve power,
the W-6M is a natural. The full 70-watts output will seldom,
if ever, be required. However, this reserve insures dis-
tortion-less sound on power peaks. The W-6M will loaf along
at normal listening levels and yet is always ready to extend
itself when program material demands it, without the least
amount of strain. The output circuit employs 6550 tubes with
a special-design Peerless output transformer for maximum
stability at all power levels. A quick-change plug selects
4, 8 and 16 ohms or 70-volt output and the correct feedback
resistance. A variable damping control is also provided for
optimum péﬁO(maﬁce with amy speaker sysf‘e&m. Extremely
good power supply regulation is possible through the use of
a heavy-duty transformer aleng with silicon-diode rectifiers,
which are noted faritheif very long life, and yet are smaller
than a house fuse. Frequency respanse at 1 wattis =1 db
from 5 cps to 80 ke with controfled hf rolloff above 100 ke, At
70 watts output harmonic distortion is below 2%, 20 to 20,000
cps and IM distortion below 1%, 60 and 6,000 cps. Hum and
noise 88 db below full output. In addition to high perform-
ance, its fine appearance makes it a pleasure to display in
your living room. Proper layout of chassis insures ease of
assembly by eliminating those cramped and difficult places
to get at. Clear instructions—and top-quality components.
Get started now and make this amplifier the heart of your
hi-fi system. Shipped express only. Shpg.
Wt. 50 Ibs.

MODEL W-6: Consists of W-6M kit, plus WA-
P2 preamplifier. Express only. Shpg. Wt. 59
Ibs. $129.70

MODEL W-6M
$'|0995

HEATHKIT HIGH FIDELITY FM TUNER KIT

This tuner can bring you a rich store of FM programming,
your least expensive source of high fidelity material. It
covers the complete FM band from 88 to 108 mc. Stabilized,
temperature-compensated oscillator assures negligible
drift after initial warmup. Features broadbanded circuits for
full fidelity, and better than 10 uv sensitivity for 20 db of
quieting, to pull in stations with clarity and full volume,
Employs a high gain, cascode RF amplifier, and has AGC.
A ratio detector provides high-efficiency demodulation
without sacrificing hi-fi performance. IF and ratio trans-
formers are prealigned, as is the front end

MODEL FM-3A
tuning unit. Special alignment equipment is
not necessary. Edge-lighted glass dial for $2595
easy tuning. Here is FM for your home ata b,’ .
wi cabine

price you can afford. Shpg. Wt. 8 Ibs.

HEATHKIT BROADBAND AM TUNER KIT

This AM tuner was designed especially for high fidelity
applications. It incorporates a special detector using crystal
diodes, and the IF circuits feature broad band-width, to
insure low signal distortion. Audio response is =1 db from
20 cps to 9 ke, with'5 db of preemphasis at 10 k¢ to com-
pensate for station rolloff. Sensitivity and selectivity are
excellent, and tuner covers complete broadcast band from

550 10 1600 kc. Quiet performance is assured by 6 db signal-
to-noise ratio at 2,5 UV, Prealigned RF and IF coils eliminate
the need for special alignment equipment. Incorporates
AVC, two outputs, two antenna inputs, and

MODEL BC-1A
built-in power supply. Edge-lighted glass
slide-rule dial for easy tuning. Your “best 52595
buy” inan AM tuner. Shpg. Wt. 8 Ibs. —
{with cabinet)

HEATHKIT MASTER CONTROL
PREAMPLIFIER KIT

Designed for use with any of the Williamson-type amplifiers,
the WA-P2 has five switch-selected inputs, each having its
cwn level control to eliminate blasting or fading while
switching through the various inputs, plus a tape recorder
output. A hum contro! allows setting for minimum hum levef.
Frequency response is within =1}4 db from 15 to 35,000 cps.
Equalization provided for LP, RIAA, AES, and early 78's.
Separate hass and treble controls. Low im-  mopeL wa-p2
pvedance cathode follower output circuit. All

components were specially selected for their $]975
high quality. Includes many features which with wb;e')
will eventually be desired. Shpg. Wt. 7 Ibs.

An amplifier
you will be
proud to own

7 70-WATT
AMPLIFIER

i

FM-TUNER
i

L
N
i

G

Selects and
controls sound
fo your taste

PREAMPLIFIER

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.

JANUARY, 1958
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ADVANCED-DESIGN
25-WATT AMPLIFIER

Top performance
in its
power class/

HEATHKIT ADVANCED-DESIGN 25-WATT HIGH
FIDELITY AMPLIFIER KIT

Designed especially to satisfy critical audio requirements,
the W-5M incorporates the extra features needed to com-
pliment the finest in program sources and speaker systems.
Faithful sound reproduction is assured with a frequency
response of =1 db from 5 to 160,000 cps at 1 watt, and
harmonic distortion is less than 1% at 25 watts, with IM
distortion less than 1% at 20 watts. Hum and noise are a full
99 db below rated output, assuring quiet, hum-free opera-
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit
features include the “tweeter saver’, and the “bas-bal"’
balancing circuit, requiring only a voltmeter for indication.
Years of reliable service are guaranteed through the use of
conservatively rated, high quality components. KT66 tubes
and Peerless output transformer are typical. Shipped ex-
press only. Shpg. Wt. 31 Ibs.

MODEL W-5: Consists of W-5M kit above
plus model WA-P2 preamplifier. Express only,
Shpg. Wt. 38 Ibs. $79.50

MODEL W-5M

59

HEATHKIT DUAL-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model W3-AM is a Williamson-type amplifier built on
two separate chassis. The power supply is on one chassis,
and the amplifier stages are on the other chassis. Using
two separate chassis provides additional flexibility in instal-
lation. Features include the famous acrosound model TO-300
“ultralinear’' output transformer and 5881 tubes for broad
frequency response, low distortion, and low hum level. The
result is exceptionally fine overall tone quality. Frequency
response is =1 db from 6 cps to 150 kc at 1 watt. Harmonic
distortion is less than 19 and IM distortion is less than 1.3%
at 20 watts. Hum and noise are 88 db below 20 watts. De-
signed to match the speaker system of your choice, with
taps for 4, 8 or 16 ohms impedance. A very popular high
fidelity unit employing top quality components throughout.
Shipped express only. Shpg. Wt. 29 Ibs.
MODEL W-3A: Consists of W-3AM kit above
plus model WA-P2 preamplifier. Express
only. Shpg. Wt. 37 Ibs. $69.50

MODEL W-3AM

497

" DUAL-CHASSIS
CMWATT AMPLIFIER _

Hi-Fi equipment
for your listening
pleasurel

SINGLE-CHASSIS
20-WATT AMPLIFIER

HEATHKIT SINGLE-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model W4-AM Williamson-type amplifier will amazé
you with its outstanding performance. A true Williamson
circuit, featuring extended frequency response, low dis-
tortion, and low hum levels, this amplifier can provide you
with many hours of listening’ enjoyment with only a mini-
mum investment compared to other units on the market.
5881 tubes and a special Chicago-standard output trans-
former are employed to give you full fidelity at minimum
cost. Frequency response extending from 10 cps to 100 ke
within =1 db at 1 watt assures you of full coverage of the
audio range, and clean clear sound amplification takes
place in circuits that hold harmonic distortion at 1.5% and
IM distortion below 2.7% at full 20 watt output. Hum and
noise are 95 db below full output. Taps on the output trans-
former are at 4, 8 or 16 ohms. Shipped express only. Shpg.

Wt. 28 lbs. MODEL W4-AM
MODEL W-4A: Consists of W-4AM kit above, 75
$
39

plus model WA-P2 preamplifier. Express only.
e a I s L N N

Shpg. Wt. 35 Ibs. $59.50.
By DAYSTROM
bring you the lasting satisfaction
of personal accomplishment

HEATHKIT GENERAL-PURPOSE 20-WATT

HIGH FIDELITY AMPLIFIER KIT

The model A-9C will provide you with high quality sound

at low cost. Features a built-in preamplifier with four sepa-

rate inputs, and individual volume, bass and treble controls.

Frequency response covers 20 to 20,000 cps within =1 db:

Total harmonic distortion is less than 19 at 3 db below

rated output. Push-pull 6L6 tubes are used, with output

transformer tapped at 4, 8, 16 and 500 ohms. A true hi-fi unit

using high-quality components throughout, MODEL A-9C

including heavy-duty "potted’’ transformers.

Shpg. Wt. 23 Ibs. 53550
®

RADIO-ELECTRONICS
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HEATHKIT “"BASIC RANGE"
HI-FI SPEAKER SYSTEM KIT
The extremely popular Heathkit model SS-1 Speaker System
provides amazing high fidelity performance for its size.
Features two high-quality Jensen speakers, an 8” mid-range
woofer and compression-type tweeter with flared horn.
Covers from 50 to 12,000 CPS within =5 db, in a special-
design ducted-port, bass reflex enclosure. Impedance is
16 ohms. Cabinet measures 11%4” H x 23" W x 113" D. Con-
structed of veneer-surfaced plywood, %"
thick, suitable for light or dark finish. All wood
parts are precut and predrilled for easy,
quick assembly. Shpg. Wt. 30 Ibs.

MODEL $5-1
$3995

HEATHKIT “RANGE EXTENDING"
HI-FI SPEAKER SYSTEM KIT
Extends the range of the SS-1 to =5 db from 35 o 16,000
CPS. Uses 15” woofer and super-tweeter both by Jensen.
Kit includes crossover circuit. Impedance is 16 ohms and
power rating is 35 watts. Measures 29" H x
23" W x 17}4” D. Constructed of veneer-sur-
faced plywood ¥%” thick. Easy to build! Shpg.
Wt. 80 Ibs.

eathkits...

By DAYSTROM

MODEL $S-18

5999.5

let you save up to V2
or more on all types
of electronic equipment.

HEATHKIT SINE-SQUARE GENERATOR

The new AG-10 provides high quality, sine and square
waves over a wide range, for countless applications. Some
of these are; radio and TV repair work, checking scope per:
formance, as a variable trigger source for telemetering and
pulse work, and checking audio, video_and g}j}-fi amplifier
response. Frequency response is +1.5 db from 20 CPS to 1
MC on both sine and square waves, with less than .25% sine
wave distortion, 20 to 20,000 CPS. Sine wave output imped-
ance 600 ohms, square wave output impedance 50 ohms,
(except on 10v ranges). Square wave rise time less than .15
usec. Five-Sésitiow band. switch—eontinuously variable
tuning—shielded oscillator circuit—separate step and vari-
able output attenuators in ranges of 10, 1, and .1 volts for
both sine and square wave, with extra range of .01 volt on
sine wave. Both sine and square wave can be used at the
same time without affecting either wave
form. Power supply uses silicon-diode rec-
tifiers. Shpg. Wt. 12 Ibs.

MODEL AG-10
54995

HEATHKIT AUDIO ANALYZER KIT

The AA-1 is actually three instruments in one compact
package. It combines the functions of an AC VTVM, an
audio wattmeter, and an intermodulation analyzer. Input
and output terminals are combined, and high and low fre-
quency oscillators are built in. VTVM ranges are 0-.01, .03,
1,.3,1, 3,10, 30, 100 and 300 volts (RMS). Wattmeter ranges
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1.5 w, 15 w and 150 w.
IM scales are 1%, 3%, 10%, 30% and 100%.
Provides internal load resistors of 4, 8, 16 or
600 ohms. A tremendous dollar value. Shpg.
Wwt. 13 Ibs.

MODEL AA-1

$499.5

HEATHKIT “LEGATO"
HIGH FIDELITY SPEAKER SYSTEM KIT

The quality of the Legato, in terms of the engineering that
went into the initial design, and in terms of the materials
used in its construction, is matched in only the most ex-
pensive speaker systems available today. The listening
experience it provides approaches the ultimate in esthetic
satisfaction. Two 15" theater-type Altec Lansing speakers
cover 25 to 500 CPS, and an Altec Lansing high-frequency
driver with sectoral horn covers 500 to 20,000 CPS. A precise
amount of phase shift in the crossover network brings the
high frequency channel into phase with the low frequency
channel to eliminate peaks or valleys at the crossover point,
by equalizing the acoustical centers of the speakers. The
enclosure is a modified infinite baffle type, especially de-
signed for these speakers. Cabinet is constructed of veneer-
surfaced plywood, 3%” thick, precut and predrilled for easy
assembly. Frequency response 25 to 20,000 CPS. Power
rating, 50 watts program material. Impedance is 16 ohms.
Cabinet dimensions 41" L x 22)4” D x 34" H.  MoDeL HH-1-C
Choice of two beautiful cabinets. Model MODEL HH-1-CM
HH-1-C in imported white birch for light fin- 532500
ishes, and HH-1-CM in African mahogany for A
dark finishes. Shpg. Wt. 195 Ibs. EACH

“BASIC RANGE'' HI-FI
SPEAKER SYSTEM

Superlative

sound reproduction
through the speaker
system of your choice

“LEGATO'" HI-FI
SPEAKER SYSTEM

SINE-SQUARE
GENERATOR

AUDIO

ANALYZER Aot
applications.

“RANGE EXTENDING"
HI-FI SPEAKER SYSTEM

Sine and square
waves for countless

HEATH COMPANY ASvubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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Audio
equipment
for your
hi-fi testing

GENERAL PURPOSE"

AUDIO WATTMETER

HARMONIC ~ AUDIO VTVM

DISTORTION METER

HEATHKIT "GENERAL PURPOSE" 5"
OSCILLOSCOPE KIT

The model OM-2 Qscilloscope is especially popular with
part-time service technicians, students, and high fidelity
enthusiasts. It features good vertical frequency response
=3 db from 4 cps to over 1.2 mc. A full five-inch crt. and
sweep generator operation from 20 cps to over 150 kc. Sta-
bility is excellent and calibrated grid screen allows precise
signal observation. Extra features include external or in-
ternal sweep and sync, 1-volt peak-to-peak calibrating
reference, 3-position step-attenuated input, adjustable spot
shape control, push-pull horizontal and vertical amplifiers,
and modern etched-metal circuits. Easy to build and a
pleasure to use. \deal for use with otheraudio  yopgL om-2
equipment for checking amplifiers. Shpg.
Wt. 21 Ibs. $4750
L

HEATHKIT AUDIO WATTMETER KIT

The AW-1 Audio Wattmeter can be used in any application
where audio power output is to be measured. Non-inductive
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped-
ance. Five power ranges cover 0-5 mw, 50 mw, 500 mw, 5 w,
and 50 w full scale. Five switch-selected db ranges cover
—10 db to 430 db. All indications are read directly on a
large 44" 200 microampere meter. Frequency response is

=1 db from 10 cps to 250 kc. Precision type multiplier re-
sistors used for high accuracy, and crystal diode bridge for
wide-range frequency response. This meter is used in many
recording studios and broadcast stations as a monitor as
well as servicing. A fine meter to help supply  pwopeL aw-l
the answers to your audio operating or power

32950

L

output problems. Shpg. Wt. 6 ibs.
HEATHKIT AUDIO SIGNAL GENERATOR KIT
The model AG-9A is “made to order' for high fidelity ap-
plications, and provides quick and accurate selection of
low-distortion signals throughout the audio range. Three
rotary switches select two significant figures and a multiplier
to determine audio frequency. Incorporates step-type and a
continuously variable output attenuator. Output indicated
on large 44" panel meter, calibrated in volts and db. Atten-
uator system operates in 10 db steps, corresponding to
meter calibration, in ranges of 0-.003, .01, .03, .1, .3, 1,3 and
10 volts RMS. "Load"' switch permits use of built-in 600-
ohm load, or external load of different impedance. Output
and frequency indicators accurate to within =5%. Distor-
tion less than .1 of 19/ between 20 and 20,000  yMopEL AG-9A
cps. Total range is 10 cps to 100 kc. Shpg.

$3450

*

Wt. 8 Ibs.
HEATHKIT HARMONIC DISTORTION METER KIT

All sounds consist of dominant tones plus harmonics (over-
tones). These harmonics enrich the quality and brightness
of the music. However, additional harmonics which originate
in the audio equipment, represent distortion. Used with an
audio signal generator, the HD-1 will accurately measure
this harmonic distortion at any or all frequencies between
20 and 20,000 cps. Distortion is read directly on the panel
meter in ranges of 0-1, 3, 10, 30 and 100% full scale. Voltage
ranges of 0-1, 3, 10 and 30 volts are provided for the initial
reference settings. Signal-to-noise ratio measurements are
also permitted through the use of a separate meter scale
calibrated in db. High guality components insure years of
outstanding performance. Full instructions  yopeL Hp-1

are provided. Shpg. Wt. 13 Ibs.
$4950
*

Heathkits..

By DAYSTROM

are well known for
their high quality
and reliability.

HEATHKIT AUDIO VTVM KIT

This new and improved AC Vacuum Tube Voltmeter is
designed especially for audio measurements and low-level
AC measurements in power supply filters, etc. Employs
an entirely new circuit featuring a cascode amplifier with
cathode-follower isolation between the input and the am-
plifier, and between the output stage and the preceding
stages. It emphasizes stability, broad frequency response,
and sensitivity. Frequency response is essentially flat from
10 cps to 200 kc. Input impedance is 1 megohm at 1000 cps.
AC (RMS) voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30,
100 and 300 volts. Db ranges cover —52 db to +52 db.
Features large 4)4” 200 microampere meter, with increased
damping in meter circuit for stability in low frequency tests.
1% precision resistorsemployed for maximum  wopeL av-3
accuracy. Stable, reliable performance in all
applications. Shpg. Wt. 5 Ibs. 32995
L]

RADIO-ELECTRONICS
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HEATHKIT COLOR BAR AND DOT GENERATOR

The CD-1 combines the two basic color service instru-
ments, a Color Bar Generator and White Dot ~~nerator in
one versatile portable un|t which ha§&crys “-controlled
accuracy and stability (no external. sync lead required).
Produces white-dots, cross hatch, %@’nonio?tal and vertical
bars, 10 vertical ‘color bars,’and a new Shadmg bar pattern
for screen and background ad;ustmentsWanable RF out-
put on any channelgrom "2'%0 6. Positive or negative video
output, variable from 0 to 10 voits peak-to- peak Crystal con-
trolled sound carrier with off-on switch. Voltage regulated
power supply using long-life silicon rectifiers.  yopeL 041

Gain knowledge of a new and profitable field 55995

by constructing this kit. Shpg. Wt. 12 Ibs.
“ h k.
e ai Its 00

By DAYSTROM

are guaranteed to
meet or exceed
advertised specifications

HEATHKIT TV ALIGNMENT GENERATOR KIT

This fine TV alignment generator offers stability and flexi-
bility difficult to obtain even in instruments costing several
times this low Heathkit price. It covers 3.6 mc to 220 mc in
four bands. Sweep deviation is controllable from C to 42 mc.
The all-electronic sweep circuit insures stability. Crystal
marker and variable marker oscillators are built in. Crystal
(included with kit) provides output at 4.5 mc and multiples
thereof. Variable marker provides output from 19 to 60 mc
on fundamentals and from 57 to 180 mc on harmonics.
Effective two-way blanking to eliminate re-  yopeL 1544

turn trace. Phasing control. Kit is complete,
including three output cables. Shpg. Wt 34950
16 Ibs. ¢

Functional
styling with
clean uncluttered
look

HEATHKIT “"EXTRA DUTY" 5"
OSCILLOSCOPE KIT
This fine oscilloscope compares favorably to other scopes
costing twice its price. It contains the extra performance
so necessary for monochrome and color-TV servicing.
Features push-pull horizontal and vertical output amplifiers,
a 5UPI CRT, built in peak-to-peak calibration source, a fully
compensated 3-position step-type input attenuator, retrace
blanking, phasing control, and provision for Z-axis modula-
tion. Vertical amplifier frequency response is within +1.5
and —5 db from 3 CPS to 5 MC. Response at 3.58 MC down
only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 kc. Sweep
generator covers 20 CPS to 500 kc in five steps, five times
the usual sweep obtained in other scopes through the use
of the patented Heath sweep circuit. Etched-metal circuit
boards reduce assembly time and minimize errors in as-
sembly, and more importantly, permit a fevel  wopeL 0-11
of circuit stability never before achieved in
an oscilloscope of this type. Shpg. Wt. 21 Ibs. $6950
L ]

HEATHKIT ELECTRONIC SWITCH KIT
A valuable accessory for any oscilloscope owner. It allows
simultaneous oscilloscope observation of two signals by
producing both signals, alternately, at its output. Four
switching rates. Provides gain for input signals. Frequency
response =1 db, 0 to 100 kc. A sync output is provided to
control and stabilize scope sweep. |deal for MODEL S-3
observing input and output of amplifiers

$2'|95

*

simultaneously. Shpg. Wt. 8 Ibs.
HEATHKIT VOLTAGE CALIBRATOR KIT
This unit is an excellent companion for your oscilloscope.
Used as a source of calibrating voltage, it produces near-
perfect square wave signals of known amplitude. Precision
19 attenuator resistors insure accurate output amplitude,
and multivibrator circuit guarantees good sharp square
waves. Output frequency is approximately 1000 CPS. Fixed
outputs selected by panel switches are; .03, 0.1, 0.3, 1.0,
3.0, 10, 30 and 100 volts peak-to-peak. Allows  nopeL ve-3
measurment of unknown signal amplitude by

$'|250

L ]

comparing it to the known output of the VC-3
on oscilloscope. Shpg. Wt. 4 Ibs, A

“EXTRA DUTY'"

COLOR BAR AND
DOT GEMERATOR

TV ALIGNMENT ~

: %
EENERAT’DR V) SWITCH

19586

ELECTRONIC

SCOPE

VOLTAGE
CALIBRATOR
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HEATHKIT TUBE CHECKER KIT

Eliminate guesswork, and save time In servicing or ex-
perimenting. The TC-2 tests tubes for shorted elements,
open elements, filament continuity, and operating quality
on the basis of total emission. It tests all tube types en-
countered in radio and TV service work. Sockets are pro-
vided for 4, 5, 6 and 7-pin, octal, and loctal tubes, 7 and 9
pin miniature tubes, 5 pin hytron miniatures, and pilot
lamps. Tube condition indicated on 4%” meter with multi-
color "good-bad"" scale. llluminated roll chart with all test
data built in. Switch selection of 14 different filament volt-
ages from .75 to 117 volts. Color-coded cable harness allows
neat professional wiring and simplifies con-  woprL T¢.2
struction. Very easy to build, even for a be-

ginner. Shpg. Wt. 12 Ibs. 3295.0

HEATHKIT HANDITESTER KIT

The small size and rugged construction of this tester makes
it perfect for any portable application. The combination
function-range switch simplifies operations. Measures AC
or DC voltage at 0-10, 30, 300, 1000 and 5000 volts. Direct
currentranges are 0-10 ma and 0-100 ma. Ohmmeter ranges
are 0-3000 (30 ohm center scale) and 0-300,000 (3000 ohm
center scale). Very popular with home experimenters, elec-
tricians, and appliance repairmen. Slips  yopet w1

easily into your tool box, glove compartment, $]795

coat pocket, or desk drawer. Shpg. Wt. 3 Ibs.

HEATHKIT PICTURE TUBE CHECKER KIT

The CC-1 can be taken with you on service calls so that you
can clearly demonstrate the quality of a customer’s picture
tube in his own home. Tubes can be tested without remov-
ing them from the receiver or cartons if desired. Checks
cathode emission, beam current, shorted elements, and
leakage between elements in electromagnetic picture tube
types. Self-contained power supply, and large 4)4” meter.
CRT condition indicated on *‘good-bad'' scale. Relative
condition of tubes fluorescent coating is shown in *'shadow-
graph'' test. Permanent test cable with CRT socket and
anode connector. No tubes to burnout, de-  wope cc

signed to last a lifetime. Luggage-type port-
able case. Shpg. Wi. 10 Ibs. $2495
*

Priced low
to fit your

HANDITESTER

HEATHKIT ETCHED-CIRCUIT VTVM KIT

This multi-purpose VTVM is the world's largest selling in-
strumentofitstype—andis especially popularin laboratories,
service shops, home workshops and schools. It employs a
large 414" panel meter, precision 1% resistors, etched metal
circuit board, and many other “'extras' to insure top quality
and top performance. It's easy to build, and you may rely
on its accuracy and dependability. The V7-A will measure
AC (RMS) and DC voltages in ranges of 0-1.5, 5, 15, 50, 150,
500 and 1500. It measures peak-to-peak AC voltage in ranges
of 0-4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k,
X 100k, and X 1 megohm. Center-scale resistance readings
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms,
A db scale is also provided. The precision  ymopeL v1-A
and qualty of this VTVM cannot be dup-

$2450

*

licated at this price. Shpg. Wt. 7-lbs.
e a I s o0 0

By DAYSTROM

let you fill your exact needs
from a wide variety
of instruments

HEATHKIT 20,000 OHMS /VOLT VOM KIT

This fine instrument provides a total of 25 meter ranges
on its two-color scale. It employes a 50 ua 44" meter, and
features 1% precision multiplier resistors. Requires no
external power. |deal for portable applications. Sensitivity
is 20,000 ohms-per-volt DC and 5000 ohms-per-volt AC.
Measuring ranges are 0-1.5, 5, 50, 150, 500, 1500 and 5000
volts, AC and DC. Measures direct current in ranges of
0-150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul-
tipliers are X 1, X 100 and X 10,000, with center-scale read-
ings of 15, 1500 and 150,000 ohms. Covers MODEL MM-1

—10 db to 465 db. Easy to build and fun to
use. Attractive bakelite case with plastfc $2995
carrying handle. Shpg. Wt. 6 Ibs. °

High quality
test gear you
will be
proud to own

ETCHED
CIRCUIT VTVM

20,000
PICTURE TUBE

CHECKER

RADIO-ELECTRONICS
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HEATHKIT RF SIGNAL GENERATOR KIT

Even a beginner can build this prealigned signal generator,
designed especially for use in service work, Produces RF
signals from 160 kc to 110 mc on fundamentals in five bands.
Covers 110 mc to 220 mc on calibrated harmenics. Low im-
pedance RF output in excess of 100,000 microvolts, is con-
trollable with a step-type and continuously variable atten-
uator. Selection of unmodulated RF, modulated RF, or
audio at 400 CPS. Ideal for fast and easy alignment of radio
receivers, and finds application in FM and TV werk as well.
Thousands of these units are in use in service shops all

over the country. Easy to build and a real  yopeL s6-8 GENERATOR
time saver, even for the part-time service R e Y
technician or hobbyist. Shpg. Wt. 8 Ibs. §]950 : . S
. " DIRECT-READING
' : CAPACITY METER
HEATHKIT LABORATORY RF GENERATOR KIT . . e——

Tackle all kinds of laboratory alignment jobs with confidence
by employing the LG-1. It features voltage-regulated B+,
double shielding of oscillator circuits, copper-plated chassis,
variable modulation level, metered output, and many other
“extras’' for critical alignment work. Generates RF signals
from 100 kc to 30 mc on fundamentals in five bands. Meter
reads RF output in microvolts or modulation level in per-
centage. RF output available up to 100,000 microvolts, con-
trolled by a fixed-step and a variable attenuator. Provision
for external modulation where necessary. Buy and use this
high-quality RF signal generator that may be  wopeL 16-1
depended upon for stability and accuracy.

p p y y $4895

L J

Shpg. Wt 16 Ibs.
HEATHKIT DIRECT-READING CAPACITY
METER KIT

Here's a fast, simple capacity meter. A capacitor to be
checked is merely connected to the terminals, the proper
range selected, and the value read directly on the large
414" panel meter calibrated in mmf and mfd.
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd,
.1 mid full scale. Not affected by hand ca-
pacity. Shpg. Wt. 7 ibs.

eathkits...

By DAYSTROM

MODEL (M-

$295.0

are educational
as well as functional

HEATHKIT “IN-CIRCUIT" CAPACI-TESTER KIT

With the CT-1 it is no longer necessary to disconnect one
capacitor lead to check the part, you can check most ca-
pacitors for '‘epen’ or “shert’'rightyn the cireuit. Fast and
easy—to save your valuable'time in the service shop or lab.
Detects open capacitors from about 80 mmf up, so long as
the capacitor fs not shunted by excessively lew resistance
value. Will dgétect shorted capacitors ;up to 20 mfd (not
shunted by less than 10 ochms), (Does not detect leakage.)
Employs 608kycleskand. 19 meégacyle t&8t frequencies.
Electron beam “eye’’ tube used as indicator.  yoppL €11
Compact, easy-to-build, and inexpensive.

$795

L]

Use these

kits for faster
and more
efficient testing

RF SIGNAL-

LABORATORY RF
GENERATOR

CONDENSER
CHECKER

“IN CIRCUIT"
CAPACI-TESTER

VISUAL-AURAL
SIGNAL TRACER

HEATHKIT CONDENSER CHECKER KIT

This handy instrument uses an electron beam "eye’’ tube
as an indicator to measure capacity in ranges of .00001
to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures
resistance from 100 ohms to 5 megohms in MODEL C-3
two ranges. Checks paper, mica, ceramic

and electrolytic capacitors. Selection of five $]950
polarizing voltages. Shpg. Wt. 7 lbs, ¢

HEATHKIT VISUAL-AURAL

SIGNAL TRACER KIT

Although designed originally for radio receiver work, the
T-3 finds application in FM and TV servicing as well. Fea-
tures high-gain channe! with demodulator probe, and low-
gain channe! with audio probe. Traces signals in all sec-
tions of radio receivers and in many sections of FM and TV
receivers. Built-in speaker and electron beam eye tube in-
dicate relative gain, etc. Also features built-in noise locator
circuit. Provision for patching speaker and /or MODEL T-3
output transformer to external set. Shpg. Wt. ’

9 Ibs. 5235.0

Test leads included. Shpg. Wt. 5 ibs.
HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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HEATHKIT IMPEDANCE BRIDGE KIT

The model |B-2A employs a Wheatstone Bridge, a Capacity
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in
one compact package. Measures resistance from 0.1 ohm
to 10 megohms, capacitance from 100 mmf to 100 mfd, in-
ductance from 0.1 mh to 100 h, dissipation factor (D) from
0.002to 1, and storage factor (Q) from 0.1 to 1000. A 100-0-100
ua meter provides for null indications. The decade resistors
employed are of 19 tolerance for maximum accuracy. Com-
pletely self-contained. Has built in power supply, 1000-cycle
generator, and vacuum-tube detector. Special two-section
CRL dial insures convenient operation. Instruction manual
has entirely new schematic that clarifies
circuit functions in various switch positions.
A true laboratory instrument, that will pro-
vide you with many years of fine performance.
Shpg. Wt. 12 Ibs.

MODEL 18-24
$ 5950

HEATHKIT “LOW RIPPLE” BATTERY
ELIMINATOR KIT

This modern battery eliminator incorporates an extra low-
ripple filter circuit so that it can be used to power all the
newest transistor-type circuits requiring 0 to 12 volts DC,

BATTERY

ELIMINATOR ISOLATION

TRANSFORMER

Laboratory
facifities
at low cost

REGULATED
POWER SUPPLY

and the new "hybrid" automobile radios using both tran-
sistors and vacuum tubes. Its DC output, at either 6 or 12
volts, contains less than.3% AC ripple. Separate output
terminals are provided for low-ripple or normal filtering.
Supplies up to 15 amps on 6 volt range or up to 7 amps on
12 volt range. Output is variable from 0 to 8 or 0 to 16 volts.
Two meters constantly monitor output volt-  yopgL gEs
age and current. Will also double as a battery

$3995

L ]

charger. Shpg. Wt. 23 Ibs.
HEATHKIT ISOLATION TRANSFORMER KIT
The model IT-1 is one of the handiest units for the service
shop, home workshop or laboratory. Provides complete
isolation from the power line. AC-DC sets may be plugged
directly into the 1T-1 without the chassis becoming “hot'".
Output voltage is variable from 90 volts to 130 volts allowing
checks of equipment under adverse conditions such as low
line voltage. Rated for 100 volt amperes con- MODEL 1T-1
tinuously or 200 volt amperes intermittently.

$'|650

L ]

Panel meter monitors output voltage. Shpg.
Wt. 9 [bs.

Heathkits...

By DAYSTROM

are designed with high-quality,
name-brand components fo
insure long service life

HEATHKIT “Q" METER KIT

At this price the laboratory facilities of a Q Meter may be
had by the average service technician or home experi-
menter. The Q Meter permits measurement of inductance
from 1 microhenry to 10 milihenry, “Q" on a scale cali-
brated up to 250 full scale, with multipliers of 1 or 2, and
capacitance from 40 mmf to 450 mmf = 3 mmf. Built in
oscillator permits testing components from 150 kc to 18 mc.
Large 44" panel meter is featured. Very handy for checking
peaking coils, chokes, etc. Use to determine values of un-
known condensers, both variable and fixed, compile data
for coil winding purposes, or measure RF resistance. Also
checks distributed capacity and Q of coils.
No special equipment is required for cali-
bration. A special test coil is furnished, along
with easy-to-follow instructions. Shpg. Wt.
14 Ibs.

MODEL QM-1
54450

HEATHKIT REGULATED POWER SUPPLY KIT
Here is a power supply that will provide DC plate voltage
and AC filament voltage for all kinds of experimental cir-
cuits. The DC supply is regulated for stability, and yet the
amount of DC output voltage available from the power
supply can be controlied manually from O up to 500 volts.
At 450 volts DC output, the power supply will provide up to
10 ma of current, and provide progressively higher current
as the output voltage is lowered. Current rating is 130 ma
at 200 volts output. In addition to furnishing B+ the power
supply also provides 6.3 volts AC at up to 4 amperes for
filaments. Both the B4 output and the filament output are
isolated from ground. Ideal unit for use in laboratory, home
workshop, ham shack, or service shop. A yopeL ps-3
large 414" meter on the front panel reads out-

$3550

L J

put voltage oroutput current, selectable with
a panel switch. Shpg. Wt. 17 [bs.
RADIO-ELECTRONICS
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Terrific values

in amateur

equipment!

DX-20 TRANSMITTER

HEATHKIT DX-20 CW TRANSMITTER KIT

The Heathkit mode!l DX-20 ‘'straight-CW"' transmitter fea-
tures high efficiency at low cost. It uses a single 6DOQ6A
tube in the final amplifier stage for plate power input of 50
watts. A 6CL6 serves as crystal oscillator, with a 5U4GB
rectifier. it is an ideal transmitter for the novice, as well as
the advanced-class CW operator. Single-knob band.switch-
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi
network output circuit matches various antenna impedances
between 50 and 1000 ohms and reduces harmonic output.
Top-quality parts are featured throughout, including
“potted"’ transformers, etc., for long life. It has been given
full “TVI" treatment. Access into the cabinet for crystal
changing is provided by a removable metal pull-out plug
on the left end of the cabinet. Very easy to build from the
complete step-by-step instructions supplied, even if you
have never built electronic equipment before. If you ap-
preciate a good, clean signal on the CW  yopeL px-20
bands, this is the transmitter for you! Shpg.
$3595
L]

Heathkits...

By DAYSTROM

are designed by
licensed ham-engineers,
especially for you

HEATHKIT DX-40 PHONE AND CW
TRANSMITTER KIT

A most remarkable power package for the price, the new
DX-40 provides both phone and CW facilities for operation
on 80, 40, 20, 15, 11 and 10 meters. A single 6146 tube is
used in the final amplifier stage to provide full 75 watt plate
power input on CW, or control carrier modulation peaks up
to 60 watts for phone operation. Modulator and power sup-
plies are built right in and single knob bandswitching is
combined with a pi network output circuit for complete
operating convenience. The tight fitting cabinet presents

DX-40 TRANSMITTER

DX-100 TRANSMITTER

a most attractive appearance, and is designed for complete
shielding to minimize TVI. A 4-position switch provides
convenient selection of three different crystals or a jack
for external VFO. The crystals are reached through access
door at rear of cabinet. You can build this rig yourself and
be proud to show it off to your fellow hams.  wopeL px-40
Get your DX-40 now for many hours of oper-

ating enjoyment. Shpg. Wt. 25 Ibs. 56495

HEATHKIT DX-100 PHONE AND CW
TRANSMITTER KIT

Listen to any ham band between 160 meters and 10 meters
and note how many DX-100 transmitters you hear! The
number of these fine rigs now on the air testifies to the
enthusiasm with which it has been accepted by the amateur
fraternity. No other transmitter in this power class combines
high quality and real economy so effectively. The DX-100
features a built in VFO, modulator and power supplies,
complete shielding to minimize TVI, and pi network output
coupling to match impedances from approximately 50 to
600 ohms. Its RF output is in excess of 100 watts on phone
and 120 watts on CW, for a clean strong signal on all the
ham bands from 10 to 160 meters. Single-knob band switch-
ing and illuminated VFO dial and meter face add real oper-
ating convenience. RF output stage uses a pair of 6146 tubes
in parallel, modulated by a pair of 1625's. High quality com-
ponentsare used throughout, suchas ' potted'' transformers,
silver-plated or solid coin silver switch terminals, aluminum
heat-dissipating caps on the final tubes, copper plated
chassis, etc. This transmitter was designed  yopeL px-100
exclusively for easy step-by-step assembly.

Shpg. Wt. 107 Ibs. 3]895.0

FUNCTIONAL DESIGN . . .

The transmitters described on this page were de-
signed for the ham, by hams who know what fea-
tures are desirable and needed. This assures you
of the best possible performance and conven-
ience, and adds much to your enjoyment in the
ham shack.

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
JANUARY, 1958 71
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Automatically turns off

72

transmitter and gives
visual signal

“AUTOMATIC"
CONELRAD ALARM

“Q'" MULTIPLIER

HEATHKIT "AUTOMATIC" CONELRAD

ALARM KIT

This conelrad alarm works with any radio receiver; AC-DC-
transformer operated—or battery powered, so long as the
receiver has AVC. Fully complies with FCC regulations for
amateurs. When the monitored station goes off the air, the
CA-1 automatically cuts the AC power to your transmitter,
and lights a red indicator. A manual “'reset’ button reacti-
vates the transmitter. Incorporates a heavy-duty six-ampere
relay, a thyratron tube to activate the relay, and its own
built-in power supply. A neon lamp shows that the alarm is
working, by indicating the presence of B+ in the alarm cir-
cuit.Simpletoinstalland connect. Your transmitter plugsinto
an AC receptacle on the CA-1, and a cable.connects to the
AVC circuit of a nearby receiver. A built-in sensitivity con-
trol allows adjustment to various AVC levels. Receiver
volume control can be turned up or down, without affecting
alarm operation. Build a Heathkit CA-1inone  yoppL cal
evening and comply with FCC regulations $1295
now! Shpg. Wt. 4 Ibs. ]3

HEATHKIT "Q" MULTIPLIER KIT

The Heathkit Q Multiplier functions with any AM receiver
having an IF frequency between 450 and 460 KC, that is
not “AC-DC"" type. It derives its power from the receiver,
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150
ma) and 150 to 250 volts DC at 2 ma. Simple to connect
with cable and plugs supplied. Adds additional selectivity
for separating signals, or will reject one signal and eliminate
heterodyne. A tremendous help on crowded phone and
CW bands. Effective Q of 4000 for sharp “peak'' or “null*’.
Tunes any signal within IF band pass without changing the
main receiver tuning dial. A convenient tuning knob on the
front panel with vernier reduction between the tuning knob
and the tuning capacitor gives added flexibility in operation.
Uses a 12AX7 tube, and special high-Q shielded coils. In-
structions for connecting to the receiver and operation are
provided in the construction manual. A worthwhile addition
to any communications, or broadcast receiver. It may also be
used with a receiver which already has a crystal filter to
obtain two simultaneous functions, such as
peaking the desired signal with the crystal
filter and nulling an adjacent signal with the
Q Muttiplier. Shpg. Wt. 3 Ibs.

MODEL QF-1

3995

~ GRID DIP METER

An ideal receiver
for the beginning
ham or short
wave /istener

COMMUNICATIONS-TYPE
REQE!V_ER

HEATHKIT GRID DIP METER KIT

A grid dip meter is basically an RF oscillator for determining
the frequency of other oscillators, or of tuned circuits.
Extremely useful in locating parasitics, neutralizing, identi-
fying harmonics, coil winding, etc. Features continuous
frequency coverage from 2 mc to 250 me, with a complete
set of prewound coils, and a 500 ua panel meter. Front panel
has a sensitivity control for the meter, and a phone jack for
listening to the “'zero-beat." Will also double as an absorp-

tion-type wave meter. Shpg. Wt. 4 Ibs.
MODEL GD-1B

Low Frequency Coil Kit: Two extra plug-in $0195
coils to extend frequency coverage down to 2] .

350 kc. Shpg. Wt. 1 1b. No. 341-A, $3.00

HEATHKIT ALL-BAND COMMUNICATIONS-
TYPE RECEIVER KIT

This communications-receiver covers 550 k¢ to 30 mc in
four bands, and provides good sensitivity, selectivity, and
fine image rejection. Ham bands are clearly marked on an
illuminated dial scale. Features a transformer-type power
supply—electrical band spread—antenna trimmer—head-
phone jack—automatic gain control and beat frequency
oscillator. Accessory sockets are provided on the rear of
the chassis for using the Heathkit model QF-1, Q Multiplier.
Accessory socket is handy, also, for operating other devices
that require plate and filament potentials. Will supply +250
VDC at 15 ma and 12.6 VAC at 300 ma. |deal
for the beginning ham or short wave listener.
Shpg. Wt. 12 Ibs.

Cabinet: Fabric covered cabinet withalumi-
num panel as shown. Part no. 91-15A, Shpg.
Wi, 5 ibs. $4.95.

Heathkits...

By DAYSTROM
are outstanding in performance
and dollar value

MODEL AR-3

99

{Lless cabinet)

RADIO-ELECTRONICS
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HEATHKIT REFLECTED POWER METER KIT

The Heathkit refiected power meter, model AM-2, makes an
excellent instrument for checking the match of the antenna
transmission system, by measuring the forward and reflected
power or standing wave ratio. The AM-2 is designed to
handle a peak power of well over 1 kilowatt of energy and
may be left in the antenna system feed line at all times.
Band coverage is 160 meters through 2 meters. Input and
output impedances for 500r 75 ghm lines. No external power
required fof operation. Meter indicates percentage forward
and refletted power, and standing wave ratio from 1:1 to 6:1.
Another appfitation for the AM-2 is matching impedances
between exctiters or R.F. sources and grounded grid am-
plifiers. Power losses between transmitier output and
antenna tunef may be very easily computed by inserting
the AM-2in the line connecting the two. No insertion loss is
introduced into the feeder system, due to the fact that the
AM-2 is a portion of coaxial line in series with the feeder
system and no internal connections are actually made to
the line. Complete circuit description and
operation instructions are provided in the
manual. Cabinet size is 7-3/8” x 4-1/16" x
4.5/8”. Can be conveniently located at opera-
ting position. Shpg. Wt. 3 1bs.

Heathkits...

By DAYSTROM

MODEL AM-2

S'|595

are the answer for your electronics
hobby.

HEATHKIT BALUN COIL KIT

The Heathkit Balun Coil Kit model B-1 is a convenient
transmitter accessory, which has the capability of matching
unbalanced coax lines, used on most modern transmitters,
to balance lines of either 75 or 300 dhms impedance. Design
of the bifilar wound balun coils will enable transmitters with
unbalanced output fo operate into balanc‘edk(ransmission
line, such as used with dipoles, folded dipolek, or any bal-
anced antenna systém. The balun coil set canvbe used with
transmitters and. feceivers without adjustment over the
frequency range @80 through:10 meters,and will easily
handle power inputs up to 250 watts. Cabinet
size is 9” square by 5” deep and it may be lo-
cated any distance from the transmitter or
from the antenna. Completely enclosed for
outdoor installation. Shpg. Wt. 4 Ibs.

MODEL B-1
5895

HEATHKIT 6 OR 12 VOLT VIBRATOR
POWER SUPPLY KITS

These little power supply kits are ideal for all portable ap-
plications with 6 volt or 12 volt batteries, when you are oper-
ating electronic equipment away from power lines. By
replacing the power supplies of receivers, small public
address systems, or even miniature transmitters with these
units, they can be used with conventional 6 or 12 volt bat-
teries. Use in boats, automobiles, light aircraft, or any field
application. Each unit provides 260 volts DC outputat up to
60 miliamperes. More than one power supply of the same
model may be connected in parallel tor in

) 6 VoLt
creased current capacity at the same output  Looe ypag
voltage. Everything is provided in the kit, in- 12 vour
cluding a vibrator transformer, a vibrator,  MopgtL vp-1-12
6X4 or 12X4 rectifier, and the necessary buffer
capacitor, hash filter, and output filter ca- 3795 Each

[

pacitor. Shpg. Wt. 4 Ibs.

HEATHKIT VARIABLE FREQUENCY
OSCILLATOR KIT

Enjoy the convenience and flexibility of VFO operation by
obtaining the Heathkit model VF-1 Variable Frequency
Oscillator. Covers 160-80-40-20-15-11 and 10 meters with
three basic oscillator frequencies. Better than 10 volt aver-
age RF output on fundamentals. Plenty of output to drive
most modern transmitters. It features voltage regulation
for frequency stability. Dial is illuminated for easy reading.
Vernier reduction is used between the main tuning knob
and the tuning condenser. Requires a power source of
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at
0.45 amperes. Extra features include copper-plated chassis,
ceramic coil forms, extensive shielding, etc. High quality
parts throughout. VFO operation allows you to move out
from under interference and select a portion of the band you
want to use without having to be tied down to only two or
three frequencies through use of crystals. “Zero in'' on the
other fellow’s signal and return hisCQ on his own frequency!
Crystals are not cheap, and it takes quite a number of them
to give anything even approaching comprehensive coverage
of all bands. Why hesitate? The model VF-1 MODEL VF-1

with its low price and high quality will add
more operating enjoyment to your ham ac- 51950
tivities. Shpg. Wt. 7 Ibs. »

REFLECTED
POWER METER

Insure your

“on the air”’
performance with
these fine accessories.

VARIABLE FREQUENCY
OSCILLATOR

VIBRATOR
POWER SUPPLY

¥ o BALUN COIL SET

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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HEATHKIT ELECTRONIC
IGNITION ANALYZER KIT

Previous electronic experience is not necessary to build
this fine ignition analyzer. The construction manual sup-
plied has complete step-by-step instructions plus large
pictorial diagrams showing the exact placement and value
of each component. All parts are clearly marked so that
they are easily identified. The |A-1is anideal tool for engine
mechanics, tune-up men, and auto hobbyists, since it traces
the dynamic action of voltage in an ignition system on a
cathode-ray tube screen. The wave form produced is affect-
ed by the condition of the coil, condenser, points, plugs,
and ignitiory wiring, so it can be analyzed, and used as a
"sign-post"’%gignition system performance. This analyzer
will detect ifiéquatity of spark intensity, a poor spark plug,
defective plug wiring, breaker-point bounce, an open con-
denser, and allow,setting of dyell-time percentage for the
points. An important feature of this instrument is its ability
to check dynamic performance, with the engine in opera-
tion (400 to 5000 RPM). It will show the complete engine
cycle, or only one complete cylinder. Can be used on all
types of internal combustion engines where
breaker-points are accessible. Use it on auto-
mobiles, boats, aircraft engines, etc. Shpg.
Wt. 18 Ibs.

MODEL 1A-1

$5995

IGNITION
ANALYZER

Kit includes everything
you need for
construction — even
batteries!

ENLARGER TIMER

BATTERY TESTER

HEATHKIT PROFESSIONAL
RADIATION COUNTER KIT

This Heathkit professional-type radiation counter is simple
to build successfully, even if you have never built a kit
before. Complete step-by-step instructions are combined
with giant-size pictorial diagrams for easy assembly. By
“building it yourself'' you can have a modern-design, pro-
fessional radiation counter priced far below comparable
units. Provides high sensitivity with ranges from 0-100, 600,
6000 and 60,000 counts-per-minute, and 0-.02, .1, 1 and
10 miliroentgens-per-hour. Employs 900-volt bismuth tube
in beta/gamma sensitive probe. Probe and 8-foot expand-
able cable included in kit price, as is a radiation sample for
calibration. Use it in medical laboratories, or as a prospect-
ing tool, and for civil defense to detect radioactive fallout,
or other unknown radiation levels, Features a selectable
time constant. Meter calibrated in CPM or mR/hour in
addition to ““beep’’ or "*click’’ from panel-mounted speaker.
Prebuilt "packaged'' high voltage power supply with re-
serve capacity above 900 volt level at which it is regulated.
Merely changing regulator tube type would allow use of
scintillation probe if desired. Employs five
tubes (plus a transistor) to insure stable and
reliable operation. Kit price includes bat-
teries. Shpg. Wt. 8 Ibs.

MODEL RC-1

57995

Heathkits...

By DAYSTROM

are supplied with comprehensive
instructions that eliminate costly
mistakes and save valuable time

HEATHKIT ENLARGER TIMER KIT

The ET-1 is an easy-to-build electronic device to be used
by amateur or professional photographersin timing enlarger
operations. The calibrated dial on the timer covers 0 to 1
minute, calibrated in 5-second gradations. The continu-
ously variable control allows setting of the “‘on'' cycle of
your enlarger, which is plugged into a r